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Executive Summary

Executive Summary

The Central Virginia Planning District Hazard
Mitigation Plan 2020 is a revision to the Region
2000 Hazard Mitigation Plan, completed and
adopted by FEMA in 2013. The original Hazard
Mitigation Plan (HMP) was developed for the
Central Virginia Planning District Commission
(CVPDC), then the Region 2000 Local Government
Council, was written in 2006. While this HMP
represents an update to the 2013 plan, it has been
developed and designed such that it looks, feels,
and reads differently than the previous version. As
such, this regional hazard mitigation document has
been developed as though it is the first regional
plan and does not directly build upon or maintain
past mitigation strategies. This is due to several
factors including: availability of new hazard
information and data that drives new
considerations of risk, the region has matured and
new capabilities are now available, this plan was
developed with expanded stakeholder
participation, and uses a new format to allow
readers to more easily understand the content. In
addition, the previous Hazard Mitigation Plan
included several action items that have been
completed, creating an opportunity for developing
new mitigation strategies. Finally, the CVPDC HMP
2020 incorporates a corresponding interactive
website that allows for real-time review of hazard
data, a detailed plan and mitigation strategy
oversight program, and a format for continued
public engagement and participation.

Mitigation is defined as “the action of lessening in
severity or intensity”. Hazard mitigation focuses on
lessening the severity and intensity of identified
hazards as well as protecting life and property. An
HMP identifies specific measures to be taken by a

1 Robert T. Stafford Disaster Relief and Emergency
Assistance Act, as amended, and Related Authorities as

CVPDC Hazard Mitigation Plan 2020 Update

community to reduce their vulnerability from
future hazard events and shorten the recovery
time. The HMP is created through a planning
process with input from citizens, business owners,
public safety officials, and other stakeholders.

In 2006 and 2012, the Center for Geospatial
Information Technology (CGIT) at Virginia Tech was
contracted by Virginia Region 2000 Local
Government Council to carry out the original and
first update of Hazard Mitigation Plan. This 2020
update was also contracted with the CGIT, with
contribution by Sobis, Inc. Funding for the project
was provided through a grant from the Virginia
Department of Emergency Management (VDEM)
and Federal Emergency Management Agency
(FEMA) with the appropriate match made by each
locality in CVPDC.

This HMP update includes an updated list of
identified natural, technological, and man-made
hazards that are a threat to the CVPDC area; an
update to the evaluation and analysis of the risks to
each jurisdiction in CVPDC; a strategy for long and
short-term mitigation of identified natural hazards;
and a process for ongoing review and maintenance
of the HMP. With these updated items, the plan
follows the requirements for local mitigation
planning as required under Section 322 of the
Robert T. Stafford Act (42U.S.C. 5165) and 44 CFR
Part 201 as the necessary components of a local
hazard mitigation plan and the new regulations for
the program per 2019.1

The Project Management Team, defined in Table 1,
reviewed each section of the plan to ensure that
each section adequately served their communities.

of June 2019. https://www.fema.gov/media-
library/assets/documents/15271
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Executive Summary

The adoption of the CVPDC HMP 2020 by the
participating jurisdictions assures continuing
entitlement for FEMA and other federally-funded
grant assistance through the Hazard Mitigation
Grant Program (HMGP), the Building Resilient
Infrastructure and Communities (BRIC) Program,
the Flood Mitigation Assistance (FMA) Program,
and Rehabilitation of High Hazard Potential Dam
Grant Program.

Jurisdictions

The CVPDC HMP covers the following jurisdictions:

COUNTIES TOWNS
Ambherst County Town of Altavista
Appomattox County Town of Appomattox

Bedford County Town of Amherst

Campbell County Town of Bedford

CITIES Town of Brookneal

City of Lynchburg

The CVPDC HMP and the 2020 update fulfills the
requirements of Sections 201.6(a)(3) and
201.6(c)(5) of the Disaster Mitigation Act of 2000 as
administered by the VDEM and FEMA, for multi-
jurisdictional planning participation and adoption.

CVPDC Hazard Mitigation Plan 2020 Update

This plan is awaiting evaluation and approval from
FEMA before it can be evaluated and adopted by
the eleven participating local governments.
Resolutions will be added to this HMP as Appendix
A: Adoption Resolutions upon approval by FEMA.

Participation

All jurisdictions listed in the above section of the
CVPDC HMP participated in the creation of the
original plan and the two updates to the plan. The
project management team was made up of local
officials from each jurisdiction, State agencies,
universities and colleges, and non-profits.

Participation in the update included a series of
project management team meetings to review and
update the plan. In addition, a public survey was
administered, and two public meetings held to
provide the publicinformation and the opportunity
to provide input into the mitigation plan.

Each of the jurisdictions in this plan was
represented elected officials and/or staff from the
locality with knowledge of planning, public works,
and emergency response. The membership of the
project management team is in accordance with
the requirements of Section 44 CFR 201.6(b)(2) for
a multi- jurisdictional plan and the members are
listed in the table below.
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Project Management Team Members

Representative

\ Jurisdiction / Organization

Kelly Hitchcock

Planning and Development Coordinator

CVPDC

Sharon Williams

Community Development Director

Altavista, Town of

Thomas Fore

Director of Public Utilities

Altavista, Town of

Samuel Bryant

Director, Fire Chief - Marshal

Amherst County Public Safety

Robert "Bob" Hopkins

Director of Public Utilities

Ambherst County Service Authority

Sara Carter

Town Manager

Ambherst, Town of

Johnnie Roark Director of Community Development Appomattox County

Bobby Wingfield Public. Safety Director, Emergency Manager Appomattox County
Coordinator

Jeff Elder Director of Operations Appomattox, Town of

Gary Shanaberger Town Manager Appomattox, Town of

Jack Jones Chief of Department, Dept. of Fire & Rescue Bedford County

Jeff Johnson Director of Emergency Communications Bedford County

Mary Zirkle Economic Development Coordinator Bedford, Town of

Mike Crews Public Works Director Brookneal, Town of

Jonaaron Evans

Communications Technician

Campbell County

Tracy Fairchild

Director/Emergency Coordinator, CC Public

Safety

Campbell County

Curt Whitlock

Security

Myra Simpson Deputy-Director of Public Safety Campbell County
Melissa Foster Director, Dept. of Emergency Services Lynchburg City
Erin Hawkins Water Quality Manager, Water Resources Dept. Lynchburg City
Jeff Martin Assistant Director, Water Resources Dept. Lynchburg City
Piper VanDePerre Emergency Prpgrams Specialist, Dept. of Lynchburg City
Emergency Services
Managing Director Accreditation, Safety &

Centra Health

Brittany Powell

Local Health Emergency Coordinator

VDH -
District

Central Virginia Health

Christopher Bruce

All-Hazards Emergency Planner

VDEM Region 3

Jonathan Simmons

All-Hazards Emergency Planner

VDEM Region 6

Lauren Pillow

Hazardous Waste Inspector

VA DEQ

Gregory Bennett

Director Health & Environmental Safety

Liberty University

Ralph Lawson

Disaster Program Manager

Red Cross - Virginia Region

Bob Driskill Director, Office of Campus Safety University of Lynchburg
2. Determine which community assets are
Hazard Identification and Risk the most vulnerable to damage from
Assessment (HIRA) these hazards, and
3. Estimate social, economic, and
The purpose of the HIRA is to: environmental losses from these

1.

Identify and profile the hazards that

hazards and prioritize the potential risks

could affect the jurisdictions in the

CVPDC area,

to the community.

All jurisdictions in the CVPDC area are vulnerable
to natural, technological, and man-made hazards

CVPDC Hazard Mitigation Plan 2020 Update
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that threaten the safety of residents, and have
the potential to damage or destroy both public
and private property, cause environmental
degradation, or disrupt the local economy and
overall quality of life. While many disasters are
possible for any given area in the United States,
the most likely hazards to potentially affect the
communities in the CVPDC area generally
include the hazards in the 2020 plan update. A
ranking analysis was used to help identify which
hazards should be considered a priority in the

Final Hazard Ranking of Hazards for the CVPDC Region

region. The results of this analysis can be found
below.

Drought, flooding, and urban fire hazards were
ranked highest hazard risk, although it should be
noted that the urban fire hazard may not be a
priority for non-urban jurisdictions. The extreme
temperatures, hailstorm, hurricane, severe
thunderstorm, severe winter storm, tornado,
wildfire, dam failure, and hazmat incident all
ranked as moderate. Earthquake, fog, land
subsidence/karst, and landslide hazards are
ranked as low.

Hazards Probability Impact Spatial Extent Warning Time  Duration ‘ Value Rank
Earthquake 1 1 4 4 1 1.9 Low
Extreme Cold 3 2 4 1 3 2.7 Mod.
Extreme Heat 4 2 4 1 3 3 Mod.
Fog 4 1 1 2 1 2 Low
Hailstorm 4 2 4 3 1 3 Mod.
Hurricane 2 3 4 1 1 2.5 Mod.
Land Subsidence/

Karst 1 1 1 4 1 1.3 Low
Landslide 2 2 1 4 1 1.9 Low
Severe Thunderstorm 4 2 4 2 1 2.9 Mod.
Sever Winter Storm 4 2 4 1 3 3 Mod.
Tornado 3 3 1 4 1 2.5 Mod.
Wildfire 4 2 1 4 3 2.7 Mod.
Dam Failure 2 3 1 4 2 2.3 Mod.
Hazmat Incident 3 2 1 4 2 2.3 Mod.

*For CVPDC urban areas.

CVPDC Hazard Mitigation Plan 2020 Update
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Capabilities

The capability assessment serves as a guide to
the communities on their existing capacity and
limitations to implement policy and
programmatic  mitigation  actions.  Local
capabilities analysis serves as the foundation for
designing an effective hazard mitigation plan,

that builds on measures already in place, detects
capacity gaps, and provides a foundation for
effective mitigation strategy implementation.

Part of this section involves the jurisdictions
conducting their own self-assessment. A general
summary of the self-assessment is provided in
the table below.
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Count Gans Authorit and Contract Staffing and Budget
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Town of Some Planning Legal Few Programs Adequate In-Hc.)use and $3.4M
Amherst Gabs Authorit and Contract Staffing and Budget
P y Certifications Expertise (2020)
. Some Programs | Adequate In-House and $41.9M
Appomattox Some Planning Legal .
Count Gabs Authorit and Contract Staffing and Budget
y P y Certifications Expertise (2020)
. Few Programs Adequate In-House and $2.7M
Town of Some Planning Legal .
Appomattox Gans Authorit and Contract Staffing and Budget
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Mitigation

The Mitigation Strategy section presents goals,
objectives, and specific actions that assist in
minimizing the vulnerability and impact of
natural and man-made hazards. The mitigation
strategies are meant to be comprehensive with
both regional and location-specific actions while
at the same time being feasible based on the
regional and jurisdictional capabilities.

CVPDC set up working group meetings with the
Program Management Team to identify regional
mitigation goals, objectives, and actions. A goal
for each type of mitigation strategy and
supporting objectives, based on regional needs
and capabilities is presented. Recognizing that
each jurisdiction has specific needs, jurisdiction-
specific mitigation actions were developed and
are presented in Jurisdiction-Specific Mitigation

Information & Outreach Goal: Increase hazard
awareness and preparedness activity
participation by area individuals, property
owners, and businesses.

Prevention Capacity Goal: Through
governmental operations, business and private
sector partnerships, advance planning initiatives,
voluntary and regulatory programs (e.g. code
enforcement), and maintenance practices to
lessen hazard impacts.

Property Protection Goal: Support property and
infrastructure  fortification programs and
projects to lessen hazard impacts to lives,
property, and infrastructure.

Structural Projects Goal: Execute measures that
significantly lessen the impact of natural hazard
impact to lives, communities, property, and
infrastructure in the region.

Actions Section of this Plan. The following
regional goals were identified. Regional
mitigation actions are identified in the table
below.

Natural System Resiliency Goal: Preserve the
function and resiliency of the region’s natural
resources and sensitive landscapes.

Hazard(s)

Mitigation Action Description

Information & Develop hazard preparedness outreach/education best practices,

Outreach resources, and program activity within the CVPDC website. All Hazards
Information & Expand outreach and education about the National Flood Insurance Flood
Outreach Program (NFIP), including inclusion within CVPDC website.
Information & Develop public hazard communication campaign with emphasis on

All Hazards

Outreach increasing number of residents joining area public information systems.

Establish regular hazard mitigation feature, where best practices for
readiness, safe sheltering, public announcements, are incorporated

Information &
within agency newsletter, social media feeds, and general scheduled | All Hazards

Outreach . . .
agency outreach. Include property maintenance, business best practices
- features for preparedness.
Ensure the regional Hazard Mitigation Plan and mitigation planning are
. included as integral components of all regional planning initiatives
Capacity All Hazards

including transportation, mobility, watershed, community development,
emergency, and CEDS agency programs.
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Mitigation Action Description

Hazard(s)

Establish HMP Technical Advisory Committee, include locality, citizen,
Capacity bus.iness, agencY .rep.resentation, that meets at least twice per yeart to Al hazards
review HMP mitigation strategy progress, evaluate changes, review
regional projects.
Capacity Seek opp(?rtunltlf:s to host regional mitigation, program skills training for Al Hazards
area locality, business and agency partner staff.
Seek opportunity to expand regional Comprehensive Economic
Capacity Development Strategy (CEDS) to incorporate community resiliency or | All Hazards
develop regional resiliency plan in coordination with locality partners.
Capacity Coordinate an emergency communication and verification protocol with All Hazards
VDOT to ensure emergency critical staff access.
Evaluate and seek opportunity to execute (to include regional
participation agreement and equipment purchase) regional Public Safety
Capacity Answering Point (PSAP) generator(s) to facilitate rapid and efficient | All Hazards
emergency communication and response capabilities between the
region's emergency response departments.
Capacity Encourage develop of local or regional Resiliency Plans All Hazards
. Seek opportunities to evaluate and improve corridors, especially those
Capacity, Property . . . . . .
Protection with recurring stormwater impacts, essential for access to public transit | Flood
or other multimodal access by vulnerable populations.
Property Seek opportunities to study condition of or improve drainage along rural
Protection, roadways to reduce stormwater and flood impacts that impact roadway | Flood
Structure movement safety or impact emergency access/movement.
Property Support initiatives that expand use of green infrastructure in the region
Protection, through education, workshops, training initiatives to expand expertise Flood. Dam
Natural System | and local knowledge for green infrastructure use and implementation in ’
Resiliency area projects.
Property Seek opportunities to evaluate and execute streambank stabilization or
Protection, other practices, to restore or protect the natural function of area streams Flood
Structure, Natural | to lessen flood impact to essential regional infrastructure (e.g. roadways,
System Resiliency | rail lines, communication towers).

Implementation and Maintenance

The success and value of the CVPDC HMP as
mitigation tool and resource relies on Plan
integration, monitoring, evaluation and, when
necessary, amendments.

Plan adoption is essential, however,
fundamental to implementation success is the
structural integration of the HMP within

CVPDC Hazard Mitigation Plan 2020 Update

foundational community and regional plans,
regulatory systems, departmental procedures,
and funding structure.

The primary tool for implementing land use goals
is within each locality’s zoning ordinance. The
regional mitigation plan goals, objectives, and
strategies should be evaluated and considered
within review and zoning regulation updates,
especially site improvements within flood zones.
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Emergency managers should capitalize on local
and regional disaster operations and recovery
plans to execute elements of the Plan mitigation
strategies, especially those directly applicable to
emergency response operations and efficiency,
including training, equipment, and facility
improvement needs.

Many of the mitigation strategies, especially
those property protection, structural, or natural
system resiliency projects, will require
considerable planning and large financial
investment. Execution will require continuously
seeking funding opportunities including federal
and state grant programs, incorporation and
duel benefits across departments and agencies
to capitalize on funding efficiency, integration
within capital improvement plans.

The CVPDC will be responsible for convening the
CVPDC Mitigation Plan Advisory Committee
(MPAC), similarly comprised of locality and
agency stakeholder representatives. The CVPDC
will facilitate twice-yearly MPAC meetings,
where mitigation strategy implementation

CVPDC Hazard Mitigation Plan 2020 Update

including  regional, locality-specific, and
stakeholder summaries will be reported. The
meetings will also be used to coordinate regional
projects, with focus on information and outreach
strategies, and incorporate a staff educational
component such as information on state, federal
or non-profit funding information, overview of
success program execution by local partner,
discussion of challenges, recordation of
anticipated future changes or Plan integration,
and outline agenda and actions for future
meetings. Integral to the Plan maintenance
program, will be the yearly submittal of a Virginia
Hazard Mitigation Plan Annual Report Form to
VDEM. The CVPDC Hazard Mitigation Annual
Report, as well as regular program features
throughout the year, will be made available for
public comment and housed on the CVPDC
Mitigation Plan website.

To ensure that the regional hazard plan does not
exceed the FEMA five-year program eligibility an
update process will be initiated, by beginning to
seek FEMA funding and plan development
preparation three years from the FEMA adoption.

XXVii



CVPDC Hazard Mitigation Plan 2020 Update

28



Introduction

1.0 Introduction

1.1 Hazard Mitigation Planning

Hazard mitigation is defined as any sustained
action taken to reduce or eliminate long term risk
to life, property, and the economy from a hazard
event. Section 209 of the Robert T. Stafford
Disaster Relief and Emergency Assistance Act
(Public Law 93-228, as amended), Title 44 of the
Code of Federal Regulations (CFR), as amended by
Section 201 of the Disaster Mitigation Act of 2000
(DMAZ2K), requires development of a pre-disaster
mitigation plan as a requirement of receiving
federal disaster assistance. States and local
governments are required to adopt hazard
mitigation plans to maintain eligibility for federal
pre- and post-disaster hazard mitigation funding.

1.2 Plan Purpose

The CVPDC HMP 2020 has been developed to meet
the requirements for all of the region’s
jurisdictions to meet the DMA2K which requires
state and local governments to identify, assess risk
and vulnerability, and describe actions to mitigate
impacts of natural hazards.

The CVPDC HMP 2020 has been developed to serve
the people within the CVPDC area by providing the
impetus for making our homes, businesses, and
communities as safe as possible against the
impacts of natural, technological, and man-made
hazards. This HMP contains the latest geographic
and demographic information, along with a
thorough assessment of the potential hazards
faced. This plan addresses the overall capability of
local governments, businesses, organizations, and
property owners to reduce or eliminate the
vulnerability to these hazards. Moreover, the plan
outlines coordinated mitigation strategies,

CVPDC Hazard Mitigation Plan 2020 Update

including long-term goals, objectives, and a wide
variety of mitigation actions.

The objective of this plan is to identify areas of
concern from natural, technological, and man-
made hazards in the CVPDC area and describe how
these concerns will be addressed through the
implementation of mitigation actions. It has been
developed to assist CVPDC citizens, communities,
local governments, and businesses in becoming
less vulnerable to the impacts of hazards through
the effective administration of hazard risk
assessments, floodplain management, grant
program applications, and a coordinated approach
to mitigation policy through regional and local
planning activities. In addition, pre-disaster actions
and investment can significantly reduce the post-
disaster financial costs to local governments,
businesses, and residents. Itis anticipated that this
plan will be a useful tool for all community
stakeholders by increasing public awareness about
local hazards and risks while providing information
about options and resources available to reduce
those risks. Educating the public about potential
hazards will help each jurisdiction protect itself
against the effects of the hazards and will enable
informed decision making on preparing for
disasters.

1.3 Participating Communities

This plan update serves as the Federal pre-disaster
planning instrument for all of the Central Virginia
Planning District jurisdictions, the counties of
Ambherst, Appomattox, Bedford, and Campbell; the
City of Lynchburg; and the Towns of Ambherst,
Altavista, Appomattox, Bedford, and Brookneal.
Representatives from the region’s four counties,
one city, and five towns have dedicated mitigation
actions. Pamplin City, as a function of its size and
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governance capabilities, is represented by
Appomattox County. The plan addresses twenty
hazards, including natural, technological, and man-
made in the area. When developing this plan,
every effort was made to gather input from all
aspects of the CVPDC communities to assure that
the results of this analysis will be as complete as
possible. The partnerships and participation of
state and local government, private sector, and
citizens ensures that many perspectives within the

CVPDC are represented, rather than that of a few
government agencies.

1.4 Plan Organization

The CVPDC HMP 2020 is developed to meet the
requirements of the DMA2K and is organized into
six main sections described in Table 1-1.

Table 1-1 Main Sections of CVPDC Hazard Mitigation Plan 2020

Section Description

Community Profile

The Community Profile provides information on the geography, natural
features, employment, housing, development trends, and demographics of
each jurisdiction in the PDC.

Planning Process

The Planning Process provides information on the makeup of the steering
committee members, meetings for the committee members and public, and
the steps taken to complete and adopt the mitigation plan.

Hazard Identification
and Risk Assessment
(HIRA)

The HIRA provides a detailed risk analysis for each hazard that may impact
the PDC including hazard descriptions, maps, vulnerability assessments, and
potential impacts. It also provides information on the essential facilities and
utilities that were included in the analysis and an overall ranking of each
hazard.

Capability Assessment

The Capability Assessment Section provides information on each
community’s self-assessment for their administrative, planning, fiscal, legal,
and technical capabilities. This information will help a community determine
the number and scope of mitigation actions they should undertake.

Mitigation Planning

Mitigation planning provides hazard mitigation community goals and
objectives as well as individual actions each jurisdiction will be undertaking
over the next five years. It identifies who will be involved in the mitigation
action and when it will occur. A way to evaluate the mitigation actions is also
included in this section.

Implementation and
Maintenance

Presents the process by which the CVPDC and its member localities will
maintain, including record implementation activities, and update the plan.

References

The References provides a listing of the different resources used in the
development of this plan.

Appendices

The Appendices provide the meeting documentation, adoption resolutions,
acronyms, FEMA requirement crosswalk, and public comments received.
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Community Profile

2.0 Community Profile

2.1 2020 Update - Summary of Changes

The CVPDC HMP 2020 made the following updates in the community profile section:

¢ Demographic information updated. All demographic and economic data was updated according
to U.S. 2016 American Community Survey Data from 2012-16 when available.

o Demographic information added. Demographic parameters useful in assessing the economic
development status and vulnerability of the region were added. Information about land cover and
development trends has been added to this document to depict the development trends of the
region.

o Bedford reversion to Town status. In 2013, Bedford abandoned its status as an independent city
and became a town in Bedford County. The code of Virginia states, “cities with populations less
than 50,000 may initiate a reversion.” The reversion of Bedford added approximately 6,222
residents (2010 Census) and nearly seven square miles to Bedford County. Additionally, it
increased the town’s boundaries by 1.5 square miles. The reversion brought changes to the tax
structure, utility provision, public safety, schools, representation, and election districts, among
others.

e Region 2000 name change. The Region 2000 Planning District Commission was renamed to the
Central Virginia Planning District Commission in 2019.

2.2 Central Virginia Planning District Commission

Virginia Planning District Commissions (PDCs) were originally formed in 1968 through the Code of Virginia,
§15.2-4200 through §15.2-4222. The PDCs serve as a network providing the Commonwealth with
complete statewide coverage and were developed to provide both technical and service programs to the
governments they serve. The main purpose of the PDCs is to provide economic competitiveness on a
regional scale, reduce redundancies in government, improve efficiency, enhance services, and improve
implementation time for regional projects.

The Central Virginia Planning District Commission (CVPDC) is one of 21 PDCs of the Commonwealth. In
January 2001, the CVPDC was transformed into the Region 2000 Local Government Council and had been
referred to simply as Region 2000. In March 2019, the Region 2000 went “back to its roots” and re-
established itself as the CVPDC during its 50th anniversary. The CVPDC works to provide services for
member localities and identify and develop opportunities for coordination among the region's local
governments. Additionally, the CVPDC encourages and assists local elected and appointed officials in
addressing issues that extend beyond their individual localities while working to strengthen collaboration
and effective communication among their neighboring jurisdictions.

The CVPDC is a defined geographic area surrounding the City of Lynchburg in Central Virginia. The Blue
Ridge Mountains, the James River, the Staunton River, and Smith Mountain Lake are all important
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physiographic features of the region. CVPDC is a business-friendly region in the heart of Virginia, three
hours south of the Washington DC metro area. Communities that make up the region include Amherst
County, Bedford County, Appomattox County, Campbell County, Lynchburg City, and the towns of
Altavista, Appomattox, Amherst, Brookneal and Pamplin City (Figure 2-1). The total land area of the
communities encompasses approximately 2,000 square miles.

The region is rich in Civil War history with battlefields, historical parks, and museums found throughout.
A portion of the Blue Ridge Parkway, the George Washington National Forest, and the historic Appomattox
Court House National Historical Park are within the region.

Climate in the region is mild, with average January and July temperatures at 35°F and 71°F and annual
rainfall and snowfall at 44” and 21" respectively.

The transportation network for the region is generally centered on the hub of Lynchburg. Two major
highways crossing this region are U.S. Route 29 and U.S. Route 460. The highways have become corridors
for most of the industrial, commercial, and residential development. There is one commercial airport in
the region and four general aviation airports.

2.3 Jurisdictions

2.3.1 Amherst County

Ambherst County is located near the

geographic center of Virginia just

north of the city of Lynchburg. The

county was created in 1761 from

Albemarle County and is named for

Major General Jeffery Amherst, a

hero of the battle of Ticonderoga. It

is bounded on the northwest by

Rockbridge County, to the south

and southwest by Bedford County,

Campbell County, and the City of

Lynchburg and on the northeast by

Nelson County. The James River

borders the county on the south

and east with the crest of the Blue

Ridge Mountains forming the western Boundary. According to the US Census, Amherst County had a 2010
population of 32,353. Half the population is located in the south central portion of the county near the
City of Lynchburg and around Madison Heights. Sweet Briar College, a private women'’s liberal arts and
science college, enrolls approximately 700 students. The college, founded in 1901, encompasses 3,250
acres located in the foothills of the Blue Ridge Mountains. Elevations ranging from 500 feet to 4,000 feet
provide the County with spectacular rolling countryside.
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2.3.2 Appomattox County

Appomattox County is located at

the geographic center of Virginia.

The lack of efficient intrastate

communication and the need for

localized service initiated the

formation of the county by an act

passed on February 8, 1845. This

act designated that Buckingham,

Prince Edward, Charlotte, and

Campbell counties each would

give portions of their lands as of

May 1, 1845. The county consists

of 343 square miles of gently

rolling terrain indicative of Virginia's Piedmont Region. Appomattox County is perhaps best known in
history as the site of the end of the Civil War at Appomattox Court House. The county is bordered to the
north by Amherst County, Buckingham County, and Nelson County; to the south by Charlotte County; to
the east by Prince Edward County; and to the west by Campbell County. The James River serves as the
northwest border. The towns of Pamplin City and Appomattox are within the county, with the Town of
Appomattox being the county seat. Elevations range from 460 feet to 1,151 feet above sea level. Drainage
is provided by the James River, Appomattox River, Roanoke River Drainage Area, and Bent and Wreck
Island Creeks.

2.3.3 Bedford
County

Bedford County
consists of 764 square
miles located in west-
central Virginia just
east of the Roanoke
metropolitan area.
Bedford County was
formed in 1754 and
named for the Fourth
Duke of Bedford, a
British ~ Government
official. In 1839, the
Town of Liberty (now Town of Bedford) was established within the county limits. The scenic Blue Ridge
Mountains make up the county's western border. The James River forms the northeast boundary. The
23,400-acre Smith Mountain Lake is situated to the south on the Roanoke River. Communities bordering
Bedford include Rockbridge County to the northwest; Amherst County to the north and northeast;
Campbell County to the east; Pittsylvania County to the south; and Franklin, Roanoke, and Botetourt
Counties to the west. The area has a rolling to hilly terrain with elevations from 800 feet to 4,200 feet
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above sea level, including the famous Peaks of Otter, Sharp Top, and Flat Top, along the Blue Ridge
Parkway on the county’s western border.

2.3.4 Campbell County

Campbell County is located in the south-central
Piedmont Region of Virginia, in the foothills of
the Blue Ridge Mountains. From its beginnings
in 1781 as a frontier settlement, to its
emergence as a tobacco producer and then a
center for industrial manufacturing, Campbell
County has continually evolved and grown with
national and world changes. The county is
bordered on the north by the City of Lynchburg
and James River, and in the South by the
Roanoke (Staunton) River. Campbell County is
115 miles west of Richmond, the state capital;
200 miles southwest of Washington, DC; and
200 miles west of Norfolk.

2.3.5 City of Lynchburg

The City of Lynchburg is located near the
geographic center of Virginia. In 1757, John
Lynch established a ferry service on the James.
The ferry service remained profitable for many
years, and by the end of the American
Revolution, the village at Lynch's Ferry had
itself become an important center of trade.
Lynch saw the possibilities of establishing a
town on the hill overlooking the ferry site, and
in late 1784 petitioned the General Assembly
of Virginia for a town charter. In October, 1786,
the charter was granted, founding the Town of
Lynchburg.

Located on the James River, the city has a land area of 48 square miles and is bordered on the west by the
Blue Ridge Mountains and Bedford County, to the south by Campbell County, and to the North by Amherst
County. The city is a major highway and transportation hub that has contributed to its status as a broadly
diversified manufacturing center. Lynchburg is 115 miles west of Richmond, the state capital; 52 miles
east of Roanoke; 180 miles southwest of Washington, D.C.; and 200 miles west of the Port of Hampton
Roads. Liberty University, a private coeducational Christian university, enrolls over 7,000 students
residentially and tens of thousands of students in distance learning. The university, founded in 1971,
encompasses 4,400 acres located in the foothills of the Blue Ridge Mountains and south of the James
River. The city also includes the University of Lynchburg, Randolph College, and Virginia University of
Lynchburg.
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2.3.6 Town of Altavista

Altavista is a relatively new town in southern Campbell County, incorporated in 1912. Residential and
industrial growth occurred within the town boundaries until around 1960, after which the concentration
of new development took place outside the boundaries.

2.3.7 Town of Amherst

The Town of Amherst was incorporated in 1910 and is situated on the topographic divide separating
Tribulation Creek and Rutledge Creek. The Town of Amherst serves as the Amherst county seat.
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2.3.8 Town of Appomattox

Originally, the Town of Appomattox was named Nebraska and was renamed West Appomattox in 1895.
Eventually, the West was dropped from the name. The town was named for the Appomattox River. It is
the Appomattox county seat.

2.3.9 Town of Bedford

In 1782, the Town of Liberty

was incorporated into Bedford

County, and in 1890 changed

its name to the Town of

Bedford. In 1912, the town

became known as Bedford City

and reverted to the Town of

Bedford in 2013. The town is

situated on U.S. Route 460 in

the center of Bedford County

and serves as the county seat.

The residents of this small City

enjoy living in a small city with

the convenience of being

strategically located between the cities of Lynchburg and Roanoke, the largest cities in Central Virginia.
The city's most popular attraction is the National D-day Memorial, in honor of the 19 “Bedford Boys” who
died in the first minutes of the Normandy landings at Omaha Beach.
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2.3.10 Town of Brookneal

The Town of Brookneal, near Phelps Creek and Falling River, has been a center for commerce for the
surrounding counties of Campbell, Charlotte, and Halifax since its founding in 1802. The unincorporated
Town of Rustburg serves as the Campbell county seat.

2.4 Land Use and Land Cover

A majority of the land in CVPDC is in forest or agricultural use. The forested area (including forest, trees,
and shrubland) covers about 70% of the region. A significant portion in the northwest of the region is part
of the George Washington National Forest and Jefferson National Forest. The pasture and cropland
account for about 18% of the area in the region (Figure 2-2).

The developed areas are low intensity residential. Most commercial and industrial development are
concentrated in and around Lynchburg and Bedford, and along US Routes 460, 29, and 501. The greater
Lynchburg area, known as the Lynchburg Metropolitan Statistical Area (MSA), has experienced population
growth and additional residential and commercial development which has spread into the adjacent
counties.

2.4.1 Amherst County

Woodlands cover approximately three-fourths of the land, and most of the northwestern portion of the
county is part of the George Washington National Forest. The US highway 29 corridor in the eastern region
of the county has become the focal point for most commercial, industrial, and residential development,
especially near Lynchburg City.
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2.4.2 Appomattox County

Commercial forest land comprises more than half of the county's land area and a large portion of the rest
of the county is crop and pasture lands. This natural resource base has helped foster a significant forestry,
wood products, and furniture industry. Most of the commercial, industrial, and residential development
exists along US 460 in central and southeastern portions of the county between Lynchburg City and the
Town of Appomattox.

2.4.3 Bedford County

The majority of Bedford County land use is forest and pastures, with commercial, industrial, and
residential development focused in the Town of Bedford and along Routes 460 and 221. Strategically
located between the metropolitan areas of Lynchburg and Roanoke, the county is home to a diversified
industrial base and displays an appealing quality of life. The good mix of industry, commerce, and
agriculture ensures a strong, diversified economy and a positive business climate. Most of the residential
growth occurs near Smith Mountain Lake and Lynchburg City.

2.4.4 Campbell County

Most of the county land use is a combination of forest, pastures, and farmland. Commercial and
residential development is found near Lynchburg, in the towns of Brookneal and Altavista, and along
Routes 29 and 501. Four-lane primary highways and rail service provide access to markets in the eastern
portion of the county. Industrial activity in the county has concentrated around the towns of Brookneal
and Altavista and the northern portion of the county close to Lynchburg.

2.4.5 Lynchburg City

Most of the city is low intensity residential, with commercial and industrial development focused in
eastern portions of the city in the downtown region and along US Highways 460 and 501. The region’s
overall quality of life is tied directly to the health of the city’s economy. The city keeps pace with changes
in technology and telecommunications, attracting national and international businesses and fusing the
local and regional market with the nation and the world.

2.5 Natural Features

2.5.1 Physiography

Physiographic provinces are defined by their relative elevation, relief, geomorphology, and lithology. The
major physiographic provinces in CVPDC are the Piedmont Plateau (Campbell, Appomattox, Lynchburg,
and parts of Bedford and Amherst), the Blue Ridge (Parts of Bedford and Amherst), and the Ridge and
Valley (Small portion of Bedford County).

The Piedmont province is characterized by gently rolling topography, deeply weathered bedrock, and thick
soils. The Blue Ridge province is generally classified as moderately-sloped (i.e. slopes ranging from 5-20%)
andis characterized by irregular topography. The Valley and Ridge province exhibits parallel running ridges
with accompanying valleys and is considered to be steep sloped. Figure 2-3 shows the physiography of
the CVPDC area.
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2.5.2 Geology

Metamorphic rocks are most prevalent in the CVPDC and exist in over 80 percent of the region, such as
gneiss, schist, and phyllite. The majority of igneous rocks like granite are mainly found in the Blue Ridge
province portion. Sedimentary rocks are rare, accounting for less than 4 percent of the area. They include
shale, sandstone, and few limestone and dolomites. They are concentrated in the western region falling
within the Valley and Ridge province, and the south side of Campbell County (Figure 2-4). Most of the soils
are a result of these rock formations weathering and tend to be fine-textured.

2.5.3 Topography

Much of the CVPDC region consists of beautiful rolling hills and low areas within stream valleys. In the
western part of the region, there are several mountains running in a northeast-southwest trend. They
consist of long, steep mountain flanks that border broad, strongly sloping mountaintops. The center of
the region is well developed and very urbanized with gently rolling to rolling topography. Elevation in the
region ranges from about 400 feet above sea level in the James River flood plain to above 4,000 feet above
sea level on Mt. Pleasant in the west. Figure 2-5 presents the topography of the region while Figure 2-6
depicts the slopes.

2.5.4 Hydrology

The geography of the region varies from the ridge and valley system of the Blue Ridge Mountains in the
western part of the region to more rolling hills in the eastern part of the region. CVPDC is divided by two
physiographic provinces of Virginia: Southern Piedmont and the Blue Ridge. The Blue Ridge region lies
east of 1-81 including the western portions of Amherst and Bedford Counties.

The major watersheds for CVPDC jurisdictions include the James River Basin and the Roanoke River Basin.
Figure 2-7 illustrates the location of the major watershed boundaries for the jurisdictions in CVPDC. The
region is separated by two major watersheds, the James River Basin to the north and the Roanoke River
Basin to the south.
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Figure 2-1 Jurisdictions in CVPDC Area
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Figure 2-2 Current Land Cover of CVPDC Area
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Figure 2-3 Physiographic Provinces of CVPDC Area
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Figure 2-4 Geologic Units in CVPDC Area
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Figure 2-5 Topography of the CVPDC Area
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Figure 2-6 Slopes of the CVPDC Area
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(Source: USGS National Hydrography Dataset & Watershed Boundary Dataset)

Figure 2-7 Major Watersheds for CVPDC Area
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2.6 Population and Demographics

The CVPDC has experienced steady growth in population for the last several decades. Its total population in
2016 was 273,955 which represents a roughly 8% increase from the 2010 Census. The region is primarily rural,
but the City of Lynchburg and the Salem-Roanoke metropolitan area to the west of the region have both
experienced population growth and additional residential and commercial development which has spread into
the adjacent counties.

Population growth is one of the most critical indicators to review in considering local development trends.
Table 2-1 shows the breakdown of population growth rates by locality. Lynchburg City has the highest
population in the region, while Bedford County experienced the highest growth rate (12.02 %). Amherst County
and the Towns of Amherst, Altavista, and Brookneal experienced a slight decrease in population from 2010
through 2016. The population of Lynchburg MSA was 258,062 in 2016 - a 2.15% increase from 252,634 in the
2010 Census.

Table 2-1 Population Change (2000-2010) in CVPDC Area

Population 2010 Census 2016 Estimates Growth rate (%)
Virginia 8,001,024 8,310,301 3.87
Ambherst County 32,353 31,999 -1.09
Town of Amherst 2,231 2,199 -1.43
Appomattox County 14,973 15,314 2.28
Town of Appomattox 1,733 1,778 2.60
Town of Pamplin 219 221 0.91
Bedford County 68,676 76,933 12.02
Town of Bedford 6,222 6543 5.16
Campbell County 54,842 55,061 0.40
Town of Altavista 3,450 3,422 -0.81
Town of Brookneal 1,112 1,103 -0.81
Lynchburg City 75,568 78,755 4.22

Source: Decennial Census and 2012-2016 ACS Census Population Data
2.6.1 Employment and Industry

When considering hazard mitigation, economic resiliency drives recovery. It is important to consider industry
and business in the area so that steps can be taken to ensure disaster preparedness and lessen losses.

Certain economic characteristics present unique challenges for hazard mitigation. Clusters of unemployment
and poverty could limit a household’s ability to prepare for, cope with, and recover from hazards. Table 2-2
gives additional insight into the income and employment characteristics of the region’s population. Most of
the CVPDC localities have a lower unemployment rate than the Virginian average of 5.9%.

Table 2-2 Income and Employment Characteristics for CVPDC Area

Community Median Household  Per Capita Population Below Unemployment
Income Income Poverty Line (%) rate (%)

Virginia $ 66,149 $ 34,967 11.4 5.9

Ambherst County S 47,002 S 23,372 14.1 5.5
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. Median Household  Per Capita Population Below Unemployment
Community

Income Income Poverty Line (%) rate (%)
Appomattox County $52,134 $ 24,902 17.3 4.5
Bedford County $ 56,725 $29,561 9.2 4.7
Campbell County S 47,005 $ 25,219 12.5 4.3
Lynchburg City $ 40,728 $22,016 24.3 7.2

Source: U.S. Census Bureau 2012-2016 American Community Survey 5-Year Estimates
2.6.2 Industries in Lynchburg Metropolitan Statistical Area

Primary economic categories in the region include higher education, wireless technology, manufacturing
automation, nuclear energy, plastics, pharmaceuticals, and health care. CVPDC belongs to one of the
technology councils making up the Virginia Technology Alliance.

Table 2-3 shows the spread of workers across industry in the Lynchburg MSA. Most workers are employed in
Education Services, Healthcare, and Social Assistance. Manufacturing and Retail Trade together account for
25.6% of all industry.

Table 2-3 Spread of Workers across Industry in Lynchburg Metropolitan Statistical Area

Tl Number of Percent of
Workers Labor Force
Educational Services, and Health Care and Social Assistance 32,768 27.5%
Manufacturing 15,771 13.2%
Retail Trade 14,785 12.4%
Professional, Scientific, énd Management, and Administrative and 10,418 8.7%
Waste Management Services
Arts,. Entertainment, and Recreation, and Accommodation and Food 9,496 8%
Services
Construction 7,587 6.4%
Other Services, Except Public Administration 6,934 5.8%
Finance and Insurance, and Real Estate and Rental and Leasing 5,667 4.8%
Transportation and Warehousing, and Utilities 5,378 4.5%
Public Administration 4,811 4%
Wholesale Trade 2,391 2%
Information 1,903 1.6%
Agriculture, Forestry, Fishing and Hunting, and Mining 1,392 1.2%

Source: ACS 2016

Virginia Labor Market Information publishes updated information about employment in different regions of Virginia.

Table 2-4 shows the top employers in CVPDC, excluding local governments. Employers are overwhelmingly
clustered in Lynchburg. Table 2-5 lists the top 10 employers for each jurisdiction. Large employers are
important to consult when developing the Hazard Mitigation Plan. See planning process and more information
about how these employers were included in mitigation.
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Table 2-4 Top Employers in CVPDC Area

Employer Domain \ Employee Size \ Jurisdiction
Liberty University Educational Services 1000 and over Lynchburg
BWXT Nuclear Operations Fabricated Metal Product 1000 and over Campbell
Group Manufacturing
Centra Health Hospitals 1000 and over Lynchburg
J. Crew Outfitters Nonstore Retailers 1000 and over Lynchburg
Areva NP Inc. (Framatome) Profes‘smnal, S'C|ent|f|c, and 1000 and over Lynchburg
Technical Services
Genworth Life and Annuity Insgrépce Carriers and Related 1000 and over Lynchburg
Insurance Company Activities
Centra Health Hospitals 500 to 999 Bedford
Abbott Laboratories Food Manufacturing 500 to 999 Campbell
BGF Industries Inc. Textile Mills 500 to 999 Campbell
Lynchburg College Educational Services 500 to 999 Lynchburg
GNA Corporation Insgrfa\pce Carriers and Related 500 to 999 Lynchburg
Activities
WalMart General Merchandise Stores 500 to 999 Lynchburg
Kdc Lynchburg Chemical Manufacturing 500 to 999 Lynchburg
Harris Corporation Merchant Wholesalers, Durable Lynchbur
P Goods ¥ 8
Horizon Behavioral Health Medical 500 to 999 Lynchburg
Glad Manufacturing Plastics and.Rubber Products 250 to 499 Amherst
Company Manufacturing
Greif Packaging LLC Paper Manufacturing 250 to 499 Ambherst
Central Virginia Training Nur.silr?g and Residential Care 250 to 499 Amherst
Center Facilities
WalMart General Merchandise Stores 250 to 499 Amherst
WalMart General Merchandise Stores 250 to 499 Bedford
GP Big Island LLC Paper Manufacturing 250 to 499 Bedford
Mail Ame_rlca. Profes.S|onaI, S.C|ent|f|c, and 250 to 499 Bedford
Communications Technical Services
) . Administrative and Support
Elwood Staffing Services Inc . 250 to 499 Bedford
Services
Moore s.EIectrlcaI and Specialty Trade Contractors 250 to 499 Campbell
Mechanical
WalMart General Merchandise Stores 250 to 499 Campbell
Food Lion Food and Beverage Stores 250 to 499 Campbell
Southern Air Inc. Specialty Trade Contractors 250 to 499 Lynchburg
Sodexo Food Services and Drinking Places 250 to 499 Lynchburg
Cent.ral Virginia Community Ambulatory Health Care Services 250 to 499 Lynchburg
Services
Frito Lay Inc Food Manufacturing 250 to 499 Lynchburg
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Employer Domain Employee Size \ Jurisdiction
Electrical Equipment, Appliance,
Del 2 4 Lynch
elta Star and Component Manufacturing >0t0 499 ynchburg
Harris Corporation Merchant Wholesalers, Durable 250 to 499 Lynchburg
Goods
Central Virginia Community Educational Services 250 to 499 Lynchburg
College
Westminster Canterbury NUIjS‘II“lg and Residential Care 250to0 499 Lynchburg
Facilities
. - Religious, Grantmaking, Civic,
Young Men s Christian Professional, and Similar 250 to 499 Lynchburg
Association -
Organizations
Startek Ad m‘|n|strat|ve and Support 250 to 499 Lynchburg
Services
Kroger Food and Beverage Stores 250 to 499 Lynchburg
Convergys Customer Manage Adm.|n|strat|ve and Support 250 to 499 Lynchburg
Inc. Services
Randolph College Educational Services 250 to 499 Lynchburg
Star Mark Compan Furniture and Related Product 250 to 499 Lynchbur
pany Manufacturing y &
C.B. Fleet, Inc. Chemical Manufacturing 250 to 499 Lynchburg
U.S. Pipe Primary Metal Manufacturing 250 to 499 Lynchburg

(Source: Virginia Employment Commission, Economic Information & Analytics, Quarterly Census of
Employment and Wages (QCEW), 3rd Quarter (July, August, September) 2019. Supplemented by Lynchburg’s
2019 Comprehensive Annual Financial Report.)

Table 2-5 Top 10 Employers in CVPDC Area by Jurisdiction

Jurisdiction Employer Industry Ownership Em|soilzoeyee
Ambherst Amherst County Educational Services Local 500 to 999
School Board Government
Amherst Glad Manufacturing Plastics and.Rubber Products Private 250 to 499
Company Manufacturing
Executive, Legislative, and Local
Ambherst County of Amherst Other General Government 250 to 499
Government
Support
Ambherst Greif Packaging LLC Paper Manufacturing Private 250 to 499
Amherst Cer?tr_al Virginia Nur.s_lr?g and Residential Care State 250 to 499
Training Center Facilities Government
Amherst WalMart General Merchandise Stores Private 250 to 499
Ambherst Sweet Briar College Educational Services Private 100 to 249
Amherst Johnson Health Amb‘ulatory Health Care Private 100 to 249
Center Services
Ambherst Food Lion Food and Beverage Stores Private 100 to 249
Ambherst Centra Health Hospitals Private 100 to 249
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E
Jurisdiction Employer Industry Ownership m:iI:eyee
Appomattox Appomattox County Educational Services Local 250 to 499
Schools Government
Appomattox WalMart General Merchandise Stores Private 100 to 249
Executive, Legislative, and
Appomattox Appomattox Cognty Other General Government Local 100 to 249
Board of Supervisors Government
Support
Appomattox Delta Response Amb‘ulatory Health Care Private 50 to 99
Team, LLC Services
Appomattox Gretna Health Care Nur‘s‘lr?g and Residential Care Private 50 to 99
Center Facilities
Appomattox Kroger Food and Beverage Stores Private 50 to 99
Virginia Department Justice, Public Order, and State
A
Ppomattox of State Police Safety Activities Government >0t0 99
B -
Appomattox Farmers Bank of Managemer?t of Companies Private 50 to 99
Appomattox and Enterprises
Appomattox Home Recovery Amlgulatory Health Care Private 20to 49
Services
- Drinki
Appomattox McDonald's Food Services and Drinking Private 20to 49
Places
Bedford Bedford County Educational Services Local 1000 and
School Board Government over
Executive, Legislative, and Local
Bedford County of Bedford Other General Government 500 to 999
Government
Support
Bedford Centra Health Hospitals Private 500 to 999
Bedford WalMart General Merchandise Stores Private 250 to 499
Georgia-Pacific
Bedford Corporation Big Paper Manufacturing Private 250 to 499
Island LLC
Bedford Innova|rrfa . Profes.smnal, S_C|ent|f|c, and Private 250 to 499
Communications Technical Services
Bedford Elwqod Staffing Admllnlstrat|ve and Support Private 250 to 499
Services Inc Services
Bedford Barr Laboratories Inc Merchant Wholesalers, Private 100 to 249
Nondurable Goods
Bedford Food Lion Food and Beverage Stores Private 100 to 249
Bedford sentry Equipment Machinery Manufacturing Private 100 to 249
and Erectors, Inc
BWXT Nuclear Fabricated Metal Product . 1000 and
Campbell . . Private
Operations Group Manufacturing over
Campbell Campbell County Educational Services Local 1000and
Schools Government over
Campbell Abbott Laboratories Food Manufacturing Private 500 to 999
Campbell BGF Industries Inc. Textile Mills Private 500 to 999
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E
Jurisdiction Employer Industry Ownership m:iI:eyee
Moore's Electrical . .
Campbell . Specialty Trade Contractors Private 250 to 499
and Mechanical
. . Local
Campbell Campbell County Social Assistance 250 to 499
Government
Campbell WalMart General Merchandise Stores Private 250 to 499
Campbell Food Lion Food and Beverage Stores Private 250 to 499
Campbell Schrader Bridgeport Transportat!on Equipment Private 100 to 249
International Inc. Manufacturing
Merchant Wholesal
Campbell Foster Fuels Inc. erchant Wholesalers, Private 100 to 249
Nondurable Goods
Lynchburg Liberty University Educational Services Private Sogseind
Lynchburg Centra Health Hospitals Private 5<;gg;o
Lynchburg City . . Local 1500 to
L E
ynchburg Schools ducational Services Government 1999
Executive, Legislative, and
) ’ ’ Local 1000 to
Lynchburg City of Lynchburg Other General Government Government 1499
Support
Lvnchbur Areva NP Inc. Professional, Scientific, and Private 1000 to
¥ & (Framatome) Technical Services 1499
Lvnchbur isgxsrﬁ:sl':;s:: Insurance Carriers and Related Private 1000 to
y & Y Activities 1499
Company
Lynchburg J. Crew Outfitters Nonstore Retailers Private 1223;0
. . Merchant Wholesalers, .
Lynchburg Harris Corporation Durable Goods Private 500 to 999
Lynchburg Horizon Behavioral Medical Private 500 to 999
Health
Lynchburg KDC/TrI_t?Ch Chemical Manufacturing Private 500 to 999
Laboratories Inc.

(Source: Virginia Employment Commission, Economic Information & Analytics, Quarterly Census of Employment and
Wages (QCEW), 3rd Quarter (July, August, September) 2019. Supplemented by Lynchburg’s 2019 Comprehensive Annual
Financial Report.)

2.6.3 Housing

According to the U.S. Census Bureau 2012-2016 American Community Survey 5-Year Estimates, there are
122,116 housing units in CVPDC. Over 85% of these units are occupied. A small majority of houses were built
after 1970 (~52%) (Table 2-6).
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Table 2-6 Housing Statistics for CVPDC Area

Occupied Housing Units

% of Housing

. Housing Structures Median
Community . Built Bef Val
Units Total Owner Renter uilt Before 2llls
1970

Virginia 3,445,357 | 3,090,178 | 2,032,761 | 1,057,417 32.32% $248,400
Ambherst County 14,067 12,306 9,434 2,872 35.25% $149,400
Appomattox County 7,085 5,972 4,757 1,215 31.88% $149,600
Bedford County 35,819 30,821 25,056 5,765 22.78% $196,900
Campbell County 25,249 22,294 16,897 5,397 30.07 % $152,600
Lynchburg City 32,324 28,282 14,291 13,991 52.19% $149,600

Source: U.S. Census Bureau 2012-2016 American Community Survey 5-Year Estimates
2.6.4 Development Trends

2.6.4.1 Land Cover Change

FEMA requires that the local mitigation plans provide a general description of community land uses and
development trends so that mitigation options can be considered in future land use decisions to ensure safe
development. Changes in urban, forest, and agricultural land cover may help to highlight areas within the
region that should be considered in the long-term comprehensive plans.

The National Land Cover Dataset produced by the Multi-Resolution Land Characteristics Consortium (MRLC),
was used to identify the land cover changes in CVPDC. The MLRC consortium is a group of federal agencies
who coordinate and generate consistent and relevant land cover information at the national scale at a 30m
resolution. The NLCD datasets for 2001 and 2011 were compared to map land cover changes during that
decade.

Most of the change in CVPDC has occurred in forested lands followed by developed areas shown in Table 2-7.
From 2001 through 2011, forested land cover has decreased, and developed and agricultural areas have
increased across the region. Every county in the region saw an increase in developed land and decrease in
forested land. Figure 2-8 and Figure 2-9 show the distribution of land cover for CVPDC Area.

Table 2-7 National Land Cover Change 2001 to 2011 in CVPDC Area

Forest Change Agricultural Change

Developed Area Change

LlLlay (Acres) (Acres) (Acres)
Ambherst County 870 -5306 98
Appomattox County 87 -6274 447
Bedford County 1385 -7931 308
Campbell County 686 -13914 2491
Lynchburg City 1101 -774 -20
CVPDC Total 4128 -34200 1081
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2.6.4.2 Future Growth Areas

FEMA states that an effective way to reduce future losses in a community is to avoid development in known
precarious locations and to enforce development of safe structures in other areas. Thus, a general description
of population growth and development trends within the planning area is an important factor in formulating
mitigation options that influence future land use and development decisions. The jurisdictions’ comprehensive
plans were used to identify future growth areas and Figure 2-9 identifies those areas.
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Figure 2-8 Land cover categories in CVYPDC Area, 2001 and 2011
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Figure 2-9 Future Growth Areas in CYPDC Area

2.6.4.3 Traffic Analysis Zones

The Census defines Transportation or Traffic Analysis Zones (TAZ) as a special-purpose geographic entity
delineated by state and local transportation officials for tabulating traffic-related data from the decennial
census, especially journey-to-work and place-of-work statistics from the Census Transportation Planning
Package distributed by the Federal Bureau of Transportation Statistics. The TAZ data in the Central Virginia
Metropolitan Planning Organization (MPQO) was provided by the Virginia Department of Transportation Central
Office Modeling Department. Population data are broken down into two data sets; year 2016 data and year
2045 projections both derived from Virginia population estimates by the Weldon Cooper Center. Table 2-8,
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Table 2-9, Table 2-10, and Table 2-11 provide TAZ characteristics in the MPO including population, employment,

automobile, and household data.

Table 2-8 Projected Population Change in Central Virginia MPO, 2016 - 2045

s % of Total 2016 MPO 2045 MPO MPO

Jurisdiction . . . Absolute % Growth
Growth in MPO Population Population
Change
Amherst County 91% 22,986 23,605 619 2.7%
Bedford County 52% 26,626 34,733 8,107 30.4%
Campbell County 77% 32,585 39,070 6,485 19.9%
Lynchburg City 100% 80,299 100,089 19,790 24.6%
Total 162,496 197,497 35,001 21.5%
Table 2-9 Projected Number of Households Change in Central Virginia MPO, 2016 - 2045

e 2016 MPO 2045 MPO MPO Absolute
jurisdiction Households Households Change “ Growth
Ambherst County 9,811 10,123 312 3%
Bedford County 11,072 14,921 3,849 35%
Campbell County 14,468 17,809 3,341 23%
Lynchburg City 35,045 44,362 9,317 27%
Total 70,396 87,215 16,819 24%

Table 2-10 Projected Employment Change in Central Virginia MPO, 2016 - 2045

e 2016 MPO 2045 MPO MPO Absolute

Jurisdiction % Change
Employment Employment Change

Ambherst County 7,714 8,824 1,110 14%
Bedford County 8,672 10,926 2,254 26%
Campbell County 10,378 13,031 2,653 26%
Lynchburg City 59,453 72,260 12,807 22%
Total 86,217 105,041 18,824 22%

Table 2-11 Projected Number of Automobiles Change in Central Virginia MPO, 2016 - 2045

Jurisdiction 2016 MPO 2045 MPO MPO Absolute % Change
Automobiles Automobiles

Ambherst County 18,043 18,599 556 3%

Bedford County 21,443 28,445 7,002 33%

Campbell County 25,989 31,782 5,793 22%

Lynchburg City 51,794 66,854 15,060 29%

Total 117,269 145,680 28,411 24%
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Figure 2-10 and Figure 2-11 are the projected employment and population changes in the Central Virginia MPO.
According to these TAZ maps, there is regional growth in and around Lynchburg and in the MPO area, especially
in the Wards Road (Liberty University) and Timberlake road areas.
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Figure 2-10 TAZ characteristics: Population Change in Central Virginia MPO, 2016-2045
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Figure 2-11 TAZ characteristics: Employment Change in Central Virginia MPO, 2016-2045
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http://www.virginiaplaces.org/vacities/formercities.html
https://www.vita.virginia.gov/integrated-services/vgin-geospatial-services/land-cover/
https://demographics.coopercenter.org/virginia-population-estimates
https://demographics.coopercenter.org/virginia-population-estimates
https://www.usgs.gov/core-science-systems/ngp/national-hydrography
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3.0 Planning Process

3.1 2020 Update - Summary of Changes

The Central Virginia PDC Hazard Mitigation Plan is officially an update of the Region 2000 Hazard Mitigation
Plan, approved by FEMA in 2013. However, the planning process and pre-hazard mitigation document have
been developed through an entirely new evaluation, vulnerability analysis, and mitigation strategy evaluation
and development process. Most importantly, this plan was developed through a more comprehensive
stakeholder input and participation process (details provided in Appendix D and E). As such, this document
does not build upon past efforts but rather has been developed to accurately reflect current data, goals, and
strategies that better reflect the interconnection of hazard mitigation and resiliency planning to the broad
range of policies and programs, including transportation, community development, housing, watershed
protection, emergency services, and economic sustainability.

The updated Planning Process chapter differs from the previous plan in the following ways:

e Additional stakeholders. For the updated HMP, additional stakeholders from the colleges and
universities, private sector, and non-profit were added to the Technical Advisory Committee or
brought in for specific input during the process.

e Modern outreach. Social media was used in conjunction with the more traditional methods of public
outreach such as television and newspapers.

e More detailed HIRA, capabilities assessment, and mitigation selection process. Additional, detailed
data was available to conduct a better risk assessment especially for the flood and dam failure hazards.
The capabilities assessment includes a checklist of what a community has and doesn’t have instead of
a subjective low, medium, and high ranking. The mitigation section includes several regional and local
mitigation actions, identification of who will be working on them, and any programs, including grant
opportunities, which can support them.

3.2 Introduction

On November 2, 2017, the Central Virginia Planning District Commission (CVPDC), previously known as the
Region 2000 Local Government Council, entered into contract with FEMA and VDEM to execute an update to
the Region 2000 Hazard Mitigation Plan. On April 25, 2018 the Central Virginia Planning District Commission,
CVPDC, retained the services of Virginia Tech’s Center for Geospatial Information Technology (CGIT) to lead
and produce the regional mitigation plan document. CGIT, along with the sub-contractual services of Sobis,
Incorporated, beginning on February 28, 2020, served in the following capacity to complete the regional hazard
preparedness plan.

1. Data Collection

Hazard Prioritization

Asset Inventory and Evaluation

Loss Estimates

HIRA Results Presentation and Report

vk wn
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Capability Assessment

Alternative Hazard Mitigation Measures and Needs
Development of Implementation Strategy
Production of Final Plan

L 0 N o

The preparation of this plan update at the regional level was decided as the most cost and time effective
solution for consistent and full coverage of the localities in CVPDC. In 2018, CVPDC began coordination with
the counties of Amherst, Appomattox, Bedford, Campbell; City of Lynchburg; and the towns of Altavista,
Bedford, Brookneal, Amherst, and Pamplin City to develop and implement the HMP update.

3.3 FEMA Hazard Mitigation Plan Process

FEMA provides guidance in its Local Mitigation Planning Handbook (FEMA 2013) for developing a local hazard
mitigation plan. The nine-step process can be found in Figure 3-1. A Local Mitigation Plan Review Tool, found
in Appendix B: FEMA Crosswalk, provides a detailed summary of FEMA’s current minimum standards of
acceptability for compliance with DMA2K and notes the location 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, and October 31, 2007, in Part 201 of the Code of Federal Regulations (CFR).

Figure 3-1 FEMA Guidance on Developing Local Hazard Mitigation Plans

3.4 Planning Team

The CVPDC was responsible for organizing and coordinating a team of stakeholders, that included
representation from participating localities, and stakeholders from state and federal agencies, area businesses,
and other interested citizen stakeholders.

Each of the region’s participating jurisdictions, (except for the Town of Pamplin, which was represented by
Appomattox County) were active participants in the development of this plan and had dedicated staff that
participated in and directly guided its development.

3.5 Primary Technical Advisory Committee (TAC) Meetings

A project management team, comprised of locality representatives, was established to guide the planning
process and plan development. The Planning and Development Deputy Director for CVPDC, Kelly Hitchcock,
presided over the mitigation planning efforts for the region. Table 3-1 is a list of project management team
members. Additionally, a Technical Advisory Committee (TAC), made up of local and state emergency, planning,
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resource management professionals, business, college, agency, and VDEM staff, and local citizens coordinated
to review and evaluate data, develop strategies, and guided the plan development. Efforts to involve local and
county departments, as well as other regional and community organizations that might have a role in the
implementation of the mitigation actions or policies, included invitations to attend meetings and serve on the
committee, emails of minutes and updates, and opportunities for input and comment on all draft deliverables.
This effort pulls together many community-initiated actions and serves as a sounding board for all the
stakeholders within the CVPDC planning area.

Table 3-1 Project Management Team Members

Representative

Kelly Hitchcock

Title Jurisdiction / Organization

Planning and Development Coordinator

CVPDC

Sharon Williams

Community Development Director

Altavista, Town of

Thomas Fore

Director of Public Utilities

Altavista, Town of

Samuel Bryant

Director, Fire Chief - Marshal

Ambherst County Public Safety

Robert "Bob"
Hopkins

Director of Public Utilities

Ambherst County Service
Authority

Sara Carter

Town Manager

Amherst, Town of

Johnnie Roark

Director of Community Development

Appomattox County

Bobby Wingfield

Public Safety Director, Emergency Manager
Coordinator

Appomattox County

Jeff Elder Director of Operations Appomattox, Town of
Gary Shanaberger Town Manager Appomattox, Town of
Jack Jones Chief of Department, Dept. of Fire & Rescue Bedford County

Jeff Johnson Director of Emergency Communications Bedford County

Mary Zirkle Economic Development Coordinator Bedford, Town of
Mike Crews Public Works Director Brookneal, Town of

Jonaaron Evans

Communications Technician

Campbell County

Tracy Fairchild

Director/Emergency Coordinator, CC Public
Safety

Campbell County

Myra Simpson

Deputy-Director of Public Safety

Campbell County

Melissa Foster Director, Dept. of Emergency Services Lynchburg City
Erin Hawkins Water Quality Manager, Water Resources Dept. | Lynchburg City
Jeff Martin Assistant Director, Water Resources Dept. Lynchburg City
Piper VanDePerre Emergency Programs Specialist, Dept. of Lynchburg City

Emergency Services

Curt Whitlock

Managing Director Accreditation, Safety &
Security

Centra Health

Brittany Powell

Local Health Emergency Coordinator

VDH - Central Virginia Health
District

Christopher Bruce

All-Hazards Emergency Planner

VDEM Region 3

Jonathan Simmons

All-Hazards Emergency Planner

VDEM Region 6

Lauren Pillow

Hazardous Waste Inspector

VA DEQ

Gregory Bennett

Director Health & Environmental Safety

Liberty University

Ralph Lawson

Disaster Program Manager

Red Cross - Virginia Region

Bob Driskill

Director, Office of Campus Safety

University of Lynchburg
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While the plan development was primarily overseen by the Project Management Team, throughout the
process there were locality staff and stakeholders, organizations and businesses, and hazard specialists
including government agency experts attending meetings and providing technical information. This group of
people served as the TAC and in many cases overlapped with the Project Management Team. The TAC focused
on providing expertise for the development of hazard, vulnerability, and risk analysis; capability analysis; and
mitigation strategy development. A review of the participation and range of contributors can be found with
meeting summaries provided in Appendix D: Meeting Documentation. A list of the Technical Advisory
Committee members is provided in Table 3-2.

Table 3-2 Technical Advisory Committee Members for CVPDC Hazard Mitigation Plan 2020 Update

Community [ Organization

Department and/or Expertise

Kelly Hitchcock

Planning and Development
Coordinator

CVvPDC

Sharon Williams

Altavista, Town of

Community Development Director

Thomas Fore

Altavista, Town of

Director of Public Utilities

Samuel Bryant

Ambherst County Public
Safety

Director, Fire Chief - Marshal

Robert "Bob" Hopkins

Ambherst County Service

Director of Public Utilities

Authority
Sara Carter Amherst, Town of Town Manager
Johnnie Roark Appomattox County Director of Community Development
Bobby Wingfield Appomattox County Public Safety Director, Emergency Manager

Coordinator

Jeff Elder Appomattox, Town of Director of Operations

Gary Shanaberger Appomattox, Town of Town Manager

Jack Jones Bedford County Chief of Department, Dept. of Fire & Rescue
Jeff Johnson Bedford County Director of Emergency Communications
Mary Zirkle Bedford, Town of Economic Development Coordinator

Mike Crews Brookneal, Town of Public Works Director

Jonaaron Evans

Campbell County

Communications Technician

Tracy Fairchild

Campbell County

Director/Emergency Coordinator, CC Public
Safety

Myra Simpson

Campbell County

Deputy-Director of Public Safety

Melissa Foster Lynchburg City Director, Dept. of Emergency Services

Erin Hawkins Lynchburg City Water Quality Manager, Water Resources
Dept.

Jeff Martin Lynchburg City Assistant Director, Water Resources Dept.

Piper VanDePerre Lynchburg City Emergency Programs Specialist, Dept. of

Emergency Services

Curt Whitlock

Centra Health

Managing Director Accreditation, Safety &
Security

Kristin Owen

VA DCR

Acting NFIP Coordinator; CRS Coordinator

Anne Witt

DMME - Division of Geology
and Mineral Resources

Geohazards Scientist
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Name

Brittany Powell

Community [ Organization Department and/or Expertise

VDH - C | Virginia Health
entral Virginia Healt Local Health Emergency Coordinator

District
Christopher Bruce VDEM Region 3 All-Hazards Emergency Planner
Jonathan Simmons VDEM Region 6 All-Hazards Emergency Planner
Lauren Pillow VA DEQ Hazardous Waste Inspector

National Weather

Phil Hysell Service/NOAA Warning Coordination Specialist
Gregory Bennett Liberty University Director Health & Environmental Safety
Ralph Lawson Red Cross - Virginia Region Disaster Program Manager

Bob Driskill University of Lynchburg Director, Office of Campus Safety

Peter Sforza CGIT Consultant

Haitao Wang CGIT Consultant

Aishwarya Borate CGIT Consultant

Bill Bohn Sobis, Inc. Consultant

3.6 Coordination with other Agencies, Entities, and Plans

Development of this plan included outreach and consultation in establishment of plan data development,
vulnerability data analysis, and in direct chapter review and plan comments. Agencies contacted or directly
contributing to data review and plan development include:

Virginia Department of Emergency Management (VDEM)

Virginia Department of Conservation and Recreation (DCR), Dam Safety, and Floodplain Management
Virginia Department of Mines, Minerals and Energy, Division of Geology and Mineral Resources
(DMME)

Virginia Department of Environmental Quality (DEQ)

Virginia Department of Health, Central Virginia Health District

City of Lynchburg, Department of Water Resources

City of Lynchburg, Department of Emergency Services

Liberty University, University of Lynchburg, Randolph College, and Sweet Briar College

BWXT, Centra, Framatome, and Georgia Pacific

Central Shenandoah, Roanoke Valley, Thomas Jefferson, and West Piedmont Planning Districts

3.7 Public Involvement

The plan was prepared in 4 main phases which are shown in Figure 3-2. The public outreach components are
shown in green.
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Figure 3-2 Hazard Mitigation Planning Process

Public input and participation in the plan development were solicited throughout the planning process. The
CVPDC incorporated a mitigation plan development within its website, and meeting announcements and
meeting materials were posted on the CVPDC and locality websites. Articles about the plan development,
public participation, and an overview of hazard mitigation in general were featured with the CVPDC newsletter
and social media postings.

Two public input sessions occurred during plan development. The first round of public input took place in late
fall 2019. Activities to engage the public during the first public input season held on December 4, 2019 at the
Miller Center (301 Grove Street in Lynchburg City) included: (1) using the local news outlets, locality websites,
and social media to inform the general public; (2) adding the HMP information session as an agenda item at
each policy board meeting, including CVPDC staff presentation at Amherst Town, Amherst County, and
Altavista Town in November; (3) a public survey was conducted which results provided in the Hazard
Identification and Risk Assessment (HIRA) section of this plan; and (4) posting information on the session in the
Lynchburg City public newsletter. During the December public meeting and policy board information sessions,
an overview of the HMP planning process, hazards that would be included, a review of the hazard analysis and
vulnerability process, project timeline, and how the public could participate, including taking the hazard survey,
was provided.
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The second public meeting was held virtually on June 25, 2020 due to COVID-19. Information and participation
details of this meeting, as with the first meeting, were provided to all of the regional news outlets, including
each locality and CVPDC website; posted on locality and CVPDC Facebook and other social outlet sites; and
included in the CVPDC regional newsletter. During this meeting, participants were provided with: (1) a
summary of the hazard vulnerability and analysis (HIRA) section; (2) an overview of the draft CVPDC Regional
Hazard Mitigation Plan website, that included a review of the interactive mapping and how individuals could
assess their homes, business, and other places of interest; (3) information on how to review and comment on
regional strategies; and (4) an updated project schedule.

Additionally, the complete Draft CVPDC HMP will be provided to the surrounding PDCs, VDEM, and FEMA for
review concurrently. As with every stage in the planning process, all comments will be recorded and may be
made directly on the mitigation plan website or by directly contacting CVPDC staff.

Finally, the CVPDC Regional Hazard Mitigation Plan, after incorporation of review recommendations and upon
approval by FEMA and VDEM, will be presented to each of the participating localities for review by the
jurisdictions and public. Throughout the review, approval, and adoption process, the public will have the
opportunity to provide comments.

Appendix C: Acronyms provides a list of Acronyms used in this plan. A summary of meeting agendas and
participations is provided in Appendix D: Meeting Documentation, public outreach efforts are documented in
Appendix E: Public Involvement Documentation, and plan comments are provided in Appendix F: Plan
Comments.

3.8 Hazard Identification and Risk Analysis (HIRA)

The CVPDC is vulnerable to a wide array of natural, technological, and man-made hazards that threaten life
and property. In the hazard identification process, the planning team reviewed the hazards in the CVPDC
Regional Hazard Mitigation Plan and the Commonwealth of Virginia Hazard Mitigation Plan (2018), then
identified and updated the list of potential hazards to conduct further risk and vulnerability assessment based
on these hazards’ previous occurrence and the communities’ exposure to the hazards.

The project management team established a hazard risk assessment methodology to assess the potential risk
and vulnerability of the entire planning area and of each participating jurisdiction. The risk assessment
methodology utilizes a combination of public input and information provided by elected officials, key
stakeholders, and residents throughout the planning area; publicly available data on previous occurrences; and
other sources of information, when available.

This HMP update provides a more detailed hazard risk and vulnerability assessment for the planning area and
can be found in the Hazard ldentification and Risk Assessment chapter. This includes hazard identification,
hazard background, historical occurrences, vulnerability assessment, potential losses, and future development
and vulnerability for all participants. This detailed analysis was used to support the mitigation analysis in
identifying vulnerable areas and understanding the hazards in which to focus. Additionally, the HMP update
includes the inundation areas developed for the high hazard dam Emergency Action Plans (EAPs). These
inundation areas were georeferenced if they weren’t already in a GIS format and used to determine exposure.
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3.9 Capabilities Assessment

The CVPDC set up individual meetings with the jurisdictions to discuss their planning, legal, administrative,
fiscal, and technical capabilities. The jurisdictions described their local staffing, budgets, plans and ordinances
in place, and specialized experience. This information was used to help identify specific mitigation actions each
jurisdiction could take over the next five years. The capabilities were defined by the following types:

Capabilities Description ‘
Examines the plans, policies, and programs in place which can

® 22 Planning
H be used for hazard mitigation.

Presents the authorities a jurisdiction can use to support
m Legal hazard mitigation through regulations, acquisition, ordinances,
and code enforcement.

- Describes the local government and departments in a
— Administrative jurisdiction focusing on those entities that would be involved

.- with hazard mitigation.
Fiscal Identifies the local budgets, taxation, and potential sources of
$ funding.
/' Technical Provides information on the types and numbers of technical
uE‘ﬂl staff involved with hazard mitigation within the jurisdiction.

3.10 Miitigation Strategies

Through a series of meetings with the full TAC and through individual stakeholder outreach, regional mitigation
goals, objectives, and actions were developed. The regional strategies provide the foundation for the CVPDC
and individual localities and a menu of potential mitigation actions - programs, policies, and projects — with
which to seek implementation opportunities. Both the regional and locality mitigation actions are defined and
organized by the following strategy types:

Strategy Type Purpose Mitigation Action Goal

Information & Outreach () | Actions to inform/educate on
practices to lessen

Increase hazard awareness and
preparedness activity participation by

((( ))) Yulnerab|l|.ty ?n.d hazard area individuals, property, and
impact to individuals and

businesses.
property.
Prevention Capacity (C) Programmatic and policy Through government operations,
— actions taken by locality or business and private sector partnership,
vz organization including advance planning initiatives, voluntary
o — . .
planning, data evaluation, and regulatory programs and
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Strategy Type Purpose Mitigation Action Goal
regulatory programs, maintenance practices to lessen hazard
maintenance to lessen hazard | impacts.
vulnerability.

Property Protection (P) Measures to fortify structures | Support property and infrastructure
or practices, such as removal, | fortification programs and projects to
. to reduce or eliminate hazard | lessen haze impacts to lives, property,
impacts. and infrastructure.
Extensive modification of
Structural Project (S) existing or new structure

Execute measure that significantly

. lessen the impact of natural hazard
'’ range that requires study(s), . 'mp ura’haz
w impact to lives, communities, property

engineering, permittin , . .
1 ! A g &P & and infrastructure in the region.
maintenance, comprehensive

funding structure.
Natural System Resiliency Actions that maintain, restore,

construction of the size and

. Preserve the function and resiliency of
or preserve the function of .,
the region’s natural resources and
natural resources to reduce o
. sensitive landscapes.
hazard impact.

The CVPDC Regional Hazard Mitigation Plan was developed through a new evaluation process, incorporating
vulnerability data analysis, a more comprehensive mitigation strategy development and evaluation process,
and a more far-reaching stakeholder and outreach methodology than past regional mitigation efforts.
Therefore, while officially an update of the Region 2000 Hazard Mitigation Plan, the planning process,
mitigation strategies, and resulting document have not been built upon past efforts, rather, have been
developed by the TAC and area stakeholders to represent recent goals and initiatives developed using more
comprehensive data; strategies that more accurately reflect locality and stakeholder priorities; and the
interconnection of hazard mitigation and resiliency planning to a comprehensive range of community
programs, policies, and programs, including transportation, community development, housing, watershed
protection, and economic sustainability.

3.11 Adoption and Evaluation

After FEMA and VDEM approval, each CVPDC membership jurisdiction shall adopt the HMP. As further outlined
in the Monitoring and Maintenance Chapter, the essential oversight and implementation will begin in earnest.
Plan strategy execution will ultimately be completed through a matrix of daily staff programmatic activities
and project execution at the locality, regional, and state level. However, the process of monitoring progress,
capturing successes, and, if necessary, being prepared to amend mitigation activities represents a committed
process that will be maintained through the five-year FEMA pre-mitigation program eligibility associated with
the CVPDC HMP 2020 approval.
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4.0 Hazard ldentification and Risk Assessment (HIRA)

4.1 2020 Update - Summary of Changes

The updated HIRA chapter differs from the previous plan in the following ways:

Planning area changes. Since the previous plan update, Bedford City reverted to a town in Bedford
County in 2013. The Region 2000 Planning District Commission was renamed to the Central Virginia
Planning District Commission in 2019. As such, all development and demographic information include
updated data pertaining to these new changes.

Updated demographic information. Demographic, social, economic, and housing data for the study
area were updated with best available information from Census Bureau and other data sources. The
2010 census data was used for updating hazard analyses to replace the 2000 census data. In addition
to the American Community Survey (ACS) Data which serves as primary data source, Virginia
population estimates developed by Weldon Cooper Center at University of Virginia and LandScan
ambient population distribution data developed by Oak Ridge National Laboratory (ORNL) were also
incorporated into the hazard analysis.

Updated inventory of critical facilities and infrastructure. The inventory of critical facilities and
infrastructure was updated by combining several data sources, including local data submitted by
jurisdictions, ESRI data, Hazus inventory data, and Homeland Infrastructure Foundation-Level Data
(HIFLD). Additional types of facilities were taken into account for the inventory, such as public shelters
(e.g., cooling centers), water storage facilities (e.g., water tanks), energy facilities (e.g., energy
pipelines and electrical substations), tourist destinations (e.g. National D-Day Memorial), and large
crowd venues (e.g. Lynchburg Hillcats minor league baseball stadium). More than 600 facilities were
identified for the CVPDC area.

Additional natural, technological, and man-made hazards. The previous plan analyzed 8 natural
hazards plus 1 man-made hazard (Terrorism). This plan update expanded the list to 20 hazards,
including 15 natural hazards and 5 man-made/technological hazards. (See Table 4-1 for the new
hazards included in this plan update.)

Updated hazard history. The historical occurrence of hazards was updated with information from
FEMA Disaster Declarations Summary, National Center for Environmental Information (NCEI) Storm
Events Database, Virginia Department of Conservation and Recreation, Virginia Department of
Forestry, and other authoritative sources. ?

High hazard potential dams. High Hazard Potential means where an impounding structure failure
could cause loss of life or serious economic damage. Compared to the previous plan, the new Dam
Failure chapter added details about the impacts of high hazard dam failure for those high hazard dams
listed in the Virginia Dam Safety Inventory System including general site information, mapped dam
failure inundation zones, and vulnerable structures in the CVPDC area.

2 Since the 2013 plan, the National Climatic Data Center — NCDC — has been renamed as the National Centers
for Environmental Information, or NCEI
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e Enhanced level of analysis for HIRA. The loss estimates from the previous plan update were produced
through a Hazus analysis which used 2000 Census data for its calculations. In this update, the latest
version of Hazus software equipped with 2010 Census data was used for HIRA. The assessment of
hurricane wind and earthquake were based on Level 1 analysis that utilizes the default data provided
by the Hazus. Level 2 analysis was applied for flooding and dam failure hazards to produce a more
accurate prediction of damages and losses. The Level 2 analysis improves the results of Level 1 by
supplementing default data with user-supplied data such as up-to-date building inventories and flood
elevation data. The HIRA involved integrating local, site specific data for all structures in the floodplain
and dam failure inundation areas to create a more comprehensive risk assessment.

e Cascading hazards and multi-hazard interrelationships. Preparing for and responding to hazard events
could be improved by integrating information on hazard interactions and cascading effects. In this
update, the management team explored various concurrent and causal interrelations between hazards
inthe CVPDC area and developed weighted network diagrams to depict relationships between hazards
and their impacts. This multi-hazard network model is available as an interactive graph in the CVPDC
HMP 2020 Update website.

4.2 Introduction

The purpose of the HIRA section of the plan is to:

1. Identify and profile the hazards that could affect the jurisdictions in the CVPDC area,

2. Determine which community assets are the most vulnerable to damage from these hazards, and

3. Estimate social, economic, and environmental losses from these hazards and prioritize the potential
risks to the community.

The first step, identifying hazards, will determine all the natural hazards that might affect the area. The next
step involves assessing all those hazards to determine how often they occur, where they occur, their
magnitudes when they do occur, and documented impacts to help begin to prioritize which ones should be
studied further. The last step is to determine estimate potential losses for those hazards which are well
documented and those that are not well documented. The hazards are then ranked to determine what hazards
are most likely to impact the communities of the CVPDC area. Hazards that are determined to have significant
impact will be analyzed in the greatest detail to determine the magnitude of future events and the vulnerability
for the community and the critical facilities. Hazards that receive a moderate impact ranking will be analyzed
with available data to determine the risk and vulnerability to the specified hazard. The hazards with limited
impact will be briefly outlined in the HIRA. This ranking will be used to help determine which mitigation actions
to select and which are higher priorities.

4.2.1 Critical Facilities and Infrastructure

A comprehensive inventory of critical facilities and infrastructure is not readily available because there is no
universally accepted definition of what constitutes critical facilities and infrastructure, nor is one associated
with FEMA and DMA 2000 planning requirements. For the purpose of this plan update, a critical facility or
infrastructure is defined as a facility in either the public or private sector that provides essential products and
services to the general public, is otherwise necessary to preserve the welfare and quality of life in the county,
or fulfills important public safety, emergency response, and/or disaster recovery functions. This includes the

CVPDC Hazard Mitigation Plan 2020 Update 4-2



Hazard ldentification and Risk Assessment

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 CVPDC area:

Airports

Attractions (tourism destinations, historic assets)
Chemical facilities / hazardous material facilities
Communication facilities

Emergency Operations Centers (EOCs)

Energy facilities and infrastructure

Fire stations

Hospitals

Large population venues

Major road bridges and tunnels

Police stations

Public shelters

Railroad facilities and infrastructure

Schools and colleges

Special populations facilities (detention facilities, nursing homes)
Transportation hubs

Water storage facilities / potable water facilities
Wastewater treatment facilities

Critical facilities for the CVPDC area were derived from a variety of sources. The best geospatial data provided
by each jurisdiction for this plan update was supplemented with ESRI data, Hazus facilities inventory data, and
HIFLD data. This resulted in the identification of over six hundred critical facilities for the CVPDC area. Many of
the critical facilities from the previous plan are included in the update (except the dams which have their own
chapter). A comprehensive list of critical facilities was given to the project management team for review. Please
see Appendix G: Critical Facilities for a full list of critical facilities and their locations.

4.2.2 Limitations of Data

Inadequate information posed a problem for developing loss estimates for most of the identified hazards. The
data sources used in the hazard identification and loss estimation are varied in their degree of completeness,
accuracy, and precision. A major limiting factor for the data was that the hazard mapping precision is often at
the jurisdiction or census tract level. Many of the hazards do not have defined damage estimate criteria.

The FEMA guidelines emphasize using “best available” data for this plan. The impact of these data limitations
will be shown through the different vulnerability assessments and loss estimation methods used for hazards.
Analysis for the CVPDC area was completed using the best available data. The level of detail for the data
received from the jurisdictions drove the specifics of the vulnerability analysis. When detailed building
footprint data and local parcel information was available, it was used to assess the vulnerability at a building
specific level. When building specific data was not available, census tracts or blocks were used to assess the
areas vulnerability to specific hazards. In the loss estimates section of the HIRA in this 2020 update, the “best
available” data was from 2010 Census data because the 2020 Census data have not been available yet.
Population estimates from various sources were used to supplement 2010 census data, such as ACS single-year
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estimates, Virginia population estimates developed by Weldon Cooper Center at University of Virginia, and
LandScan ambient population distribution data developed by ORNL.

In the HIRA section of each hazard chapter, more detail was provided on the data and analysis limitations.
4.2.3 Types of Hazards

All jurisdictions in the CVPDC area are vulnerable to a wide range of natural, technological, and man-made
hazards that threaten the safety of residents, and have the potential to damage or destroy both public and
private property, cause environmental degradation, or disrupt the local economy and overall quality of life.
While many disasters are possible for any given area in the United States, the most likely hazards to potentially
affect the communities in the CVPDC area generally include the hazards in the 2020 plan update shown in
Table 4-1.

Table 4-1 Comparison of Hazards between 2013 and 2020 Plan Updates

2013 Plan update 2020 Plan update

Drought Natural hazards
Earthquake
Flooding
Hurricane

Drought

Earthquake

Extreme temperature: cold / wind chill *
Extreme temperature: excessive heat *
Flooding

Fog *

Hailstorm *

Hurricane

Landslide and land subsidence
Terrorism

Wildfire

Tornado wind

Winter storm (ice/snow)

Land subsidence and karst

Landslide

Severe thunderstorm, heavy rain and lightning *
Severe winter storm

Tornado

Wildfire

Man-made / technological hazards

Communicable disease *

Dam failure *

Hazardous materials incident *
Solar event *

Terrorism

Urban fire *

* indicates new hazard in 2020 plan update
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4.2.4 Hazards Interrelationship

Most hazard mitigation plans at the regional or local level often focus on profiling individual hazards instead
of considering connected chains of events. Risk assessment methods in the previous plan only consider one
driver or hazard at a time, which likely underestimates risk. Relations and interactions between hazards are
not often considered in local hazard mitigation planning and decision making.

Preparing for and responding to hazard events could be improved by integrating information on hazard
interactions and cascading effects. In this plan update, the plan management team explored various concurrent
and causal interrelations between hazards in the CVPDC area, and developed weighted network diagrams to
depict relationships between hazards and their impacts on people, built environment, and infrastructure
(Figure 4-1). In the network diagram, natural and man-made hazards are represented by nodes that are
connected by edges. The edges represent two types of primary relations between hazards: causal and
concurrent. A causal relation is one where one hazard is a prerequisite for a correlated hazard. A concurrent
relation means hazards that are probable to occur at the same time due to common root causes. Multi-hazard
network models can help develop timelines and guide decision making and planning at local level. These
network diagrams could have multiple applications like communicating the risks to local officials and residents.
This could be further considered in making zoning and land use decisions for communities with a strong history
of multi-hazard events.

Figure 4-1 Interrelationship of Hazards for CVPDC area
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4.2.5 Hazard Ranking Methodology

Ranking hazards helps the localities set goals and mitigation priorities. To compare the risk of different hazards,
and prioritize which are more significant, requires a scoring system for equalizing the units of analysis. As not
all hazards assessed in this plan have precisely quantifiable probability or impact data, a scoring system based
on multi-criteria decision analysis (MCDA) methodology was developed to rank all of the hazards. This multi-
criteria ranking analysis approach prioritizes hazard risk based on a blend of quantitative factors from the
available data, such as historical data, local knowledge, public survey, Hazus assessment, and general
consensus opinions from the TAC. This hazard ranking analysis assigns varying degrees of risk to five categories
for each of the hazards, including: probability (how often it can occur), impact (economic, social, and
environmental loss), spatial extent (the size of the area affected), warning time (how long does a community
have to prepare for the event), and duration. Each degree of risk was assigned a value ranging from 1 to 4.
The weighting factor derived from a review of best practice plans and TAC’s opinion. Some of these hazard
characteristics, like probability and impact, are more important than others and are weighted more heavily.

To calculate a rank score value for a given hazard, the assigned risk value for each category was multiplied by
the weighting factor. The sum of all five categories represents the final rank score, as demonstrated in the
following equation:

Hazard Score Value = [(Probability x 30%) + (Impact x 30%) + (Spatial Extent x 20%) +
(Warning Time x 10%) + (Duration x 10%)]

Table 4-2 provides the hazard characteristic, level description, level criteria, level index value, and weighting
value. The weighting factors were presented to the TAC early in the planning process to get approval. The final
hazard ranking for the CVPDC is presented at the Conclusion section of the HIRA chapter.
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Table 4-2 Hazard Ranking Criteria

Hazard Characteristic Begleclof _RiSk. Assigned
Level Criteria Index Value |Weighting Factor
Unlikely Less than 1% annual probability 1
Probability Po_ssible Between 1and 10% annual probabil.it.y 2 30%
Likely Between 10 and 100% annual probability 3
Highly Likely 100% annual probability 4
Very few injuries, in any. Only minor
Minor property damage and minimal disruption 1
on quality of life. Temporary shutdown
of critical facilities.
Minor injuries only. More than 10% of
Limited property in affected area damaged.c?r 5
destroyed. Complete shudown of critical
facilities for more than one day.
iR Mulitiple deaths/injuirt?s possible. More 30%
than 25% of property in affected area
Critical damaged or destroyed. Complete 3
shutdown of critical faicliteis for more
than one week.
High number of deaths/injuries possible.
More than 50% of property in affected
Catastrophic area damaged or destroyed. Complete 4
shutdown of critical facilities for 30 days
or more.
Negligible Less than 1% of area affected 1
Spatial Extent Small Between 1and 10% of area affected 2 20%
Moderate Between 10 and 50% of area affected 3
Large Between 50 and 100% of area affected 4
Long More than 24 hours 1
R R T Moderate 12 to 24 hours 2 10%
Short 6to 12 hours 3
Very short or no warning less than 6 hours 4
Very short Less than 6 hours 1
Duration Short Less than 24 hours 2 10%
Moderate Less than one week 3
Long More than one week 4

4.2.6 Declared Disasters

Federal disaster declarations occur when response needed is greater than what state and local governments
are capable of providing. The Robert T. Stafford Disaster Relief and Emergency Assistance Act of 1988 was
enacted to support states and localities recovering from disasters that would otherwise exhaust local resources
Funding for recovery comes primarily from the FEMA managed President’s Disaster Relief Fund. 3

3 A Guide to the Disaster Declaration Process and Federal Disaster Assistance. March 4, 2008.
https://www.fema.gov/pdf/rrr/dec_proc.pdf
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Table 4-3 lists the major disasters including Presidential declared disasters that have occurred in the CVPDC
area. The table shows which hazards impacted each of the jurisdictions in the CVPDC area, as well as the
designated federal disaster number. The region has had 18 declared disasters and 5 declared emergencies
since 1969; the most prominent disaster types are related to winter weather and flooding. Nine declared
severe storms and flooding disasters have been noted for the time period prior to 1969, when FEMA began to
denote disasters with declaration numbers. The updated table excludes these nine disasters due to lack of
details, while complements the missing events occurred during the 1970s and 1980s in the previous plan. It
also includes new declarations that occurred since the 2012 hazard mitigation plan was written. They
encompass severe storms and the impact of Hurricane Sandy experienced in 2012, Hurricane Florence and
Tropical Storm Michael in 2018, and ongoing pandemic of coronavirus disease (COVID-19) in 2020. Figure 4-2
summarizes the number of disaster declarations in CVPDC by hazard type, jurisdiction, month, and year.

Table 4-3 Major Disasters Occurred in CVPDC Area

Date of AL Disaster
Communities Impacted . Declaration Federal Description
Declaration M Type
Amherst, Bedford, Campbell 8/23/1969 274 DR Hurricane - Severe Storms
and Flooding
Ambherst, Appomattox, Bedford,
Bedford City, Campbell, 6/23/1972 339 DR Flood -Tropical Storm Agnes
Lynchburg City
Bedford City 10/7/1972 358 DR Flood - Severe Storms and
Flooding

Ambherst, Appomattox, Bedford, Flood - Severe Storms and
Bedford City 10/10/1972 359 DR Flooding
Appomattox, Bedford, Campbell 10/15/1976 3018 EM Drought
Ambherst, Appomattox, Bedford, 7/23/1977 3046 EM Drought
Campbell
Ambherst, Appomattox, Bedford, Flood - Severe Storms and
Campbell, Lynchburg City 11/5/1985 755 DR Flooding
Amherst, Be.dford, Bedford City, 5/19/1992 944 DR Flood - SevereIStorms and
Lynchburg City Flooding
Ambherst, Appomattox, Bedford,
Bedford City, Campbell, 3/25/1993 3112 EM Snow - Severe Winter Storm
Lynchburg City
Ambherst, Appomattox, Bedford, Snow - Severe Ice Storms
Bedford City, Campbell, 3/10/1994 1014 DR . ’

. Flooding
Lynchburg City
Ambherst, Appomattox, Bedford, 4/11/1994 1021 DR Sever'e Storms - Severe
Campbell Winter Ice Storm
Ambherst, Bedford, Bedford City, Severe Storm - Severe
Campbell, Lynchburg City 7/1/1995 1059 DR Storms and Flooding
Ambherst, Appomattox, Bedford, .
Bedford City, Campbell, 1/13/1996 1086 pr | Snow - Blizzard of 96 (Severe

. Snow Storm)
Lynchburg City

CVPDC Hazard Mitigation Plan 2020 Update
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Communities Impacted

Declaration

Declaration

Disaster
Type

Federal Description

Ambherst, Appomattox, Bedford,

#

Hurricane - Hurricane Fran

Bedford City, Campbell, 9/6/1996 1135 DR and Associated Severe Storm
Lynchburg City Cond
Ambherst, Appomattox, Bedford, Severe Storms - Severe
2/28/2 131 D
Campbell, Lynchburg City /28/2000 318 R Winter Storms
Severe Storms - Severe
Bedford, Bedford City, Campbell 5/5/2002 1411 DR Storms, Tornadoes, and
Flooding
Severe Storms - Severe
Winter Storms, Record/Near
Appomattox 3/27/2003 1458 DR Record Snowfall, Heavy Rain,
Flooding, and Mudslide
Ambherst, Appomattox, Bedford,
Bedford City, Campbell, 9/18/2003 1491 DR Hurricane - Hurricane Isabel
Lynchburg City
Ambherst, Appomattox, Bedford, Hurricane - Hurricane Katrina
Bedford City, Campbell, 9/12/2005 3240 EM )
. Evacuation
Lynchburg City
Ambherst, Bedford 2/16/2010 1874 pr | Snow->Severe Winter Storms
and Snowstorm
Snow - Severe Winter Storms
Appomattox 4/27/2010 1905 DR and Snowstorm
Ambherst, Appomattox, Bedford, Severe Storms - Severe
Bedford City, Campbell, 7/27/2012 4072 DR Storms and Straight-Line
Lynchburg City Winds
Ambherst, Appomattox, Bedford,
Bedford City, Campbell, 10/29/2012 3359 EM Hurricane - Hurricane Sandy
Lynchburg City
Ambherst, Appomattox, Bedford, Hurricane - Hurricane
Campbell, Lynchburg City 9/13/2018 3403 EM Florence
Appomattox, Campbell, Severe Storms - Tropical
Lynchburg City 10/5/2018 4411 DR Storm Michael
Ambherst, Appomattox, Bedford, . .
Campbell, Lynchburg City 1/20/2020 3448 EM Pandemic - Covid-19
Amherst, Appomattox, Bedford, |, o0, 4512 DR Pandemic - Covid-19

Campbell, Lynchburg City

Source: FEMA Disaster Declarations Summary - Open Government Dataset. * DR—Major Disaster Declaration;

EM—Emergency Declaration

4 https://data.fema.gov/views/DisasterDeclarations OpenFEMA/DisasterDeclarations
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Figure 4-2 A Summary of Disaster Declarations in CYPDC Area
4.2.7 Hazus

Hazus is a geographic information system (GIS)-based, multi-hazard risk assessment computer program for
analyzing potential losses. It is developed and freely distributed by FEMA. Hazus Version 4.2 was utilized for
loss estimates of flooding, dam failure, earthquakes, and hurricanes in this plan update.

Hazus models the earthquake, flood, and hurricane risk in three steps. First, it calculates the exposure for a
selected area and hazard scenario. Second, it characterizes the level or intensity of the hazard affecting the
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exposed area. Lastly, it uses the exposed area and the hazard scenario to calculate the potential losses in terms
of economic loss, structural damage, displaced households, shelter requirements, and casualties (earthquake
only).

The data provided in the Hazus software provides a uniform look at building stock in the study area and serves
as the default when a user does not have better data available. There are approximately 108,471 buildings in
the CVPDC area as estimated by Hazus, categorized as residential, commercial, industrial, agricultural, religious,
government, and education. Table 4-4 provides information on the building counts provided by Hazus.

Table 4-4 General building stock in CVPDC area

\ Occupancy Building Count Percentage
Residential 100,600 93%
Commercial 4,717 4%
Other 3,154 3%

Note: building stock inventory data was available from the earthquake or hurricane module of Hazus software.

Table 4-5 provides summary statistics for building stock exposure by general building occupancy for the CVPDC
area. It shows the dollar exposure by use of the structure. Residential structures have the highest exposure in
terms of dollar exposure followed by commercial structures. Agriculture and government structures have the
lowest exposure. Agricultural land has the least number of permanent structures and government buildings
are rarely situated in flood prone areas. In total, the region has $29.9 billion of buildings exposed to hurricanes
in all occupancy categories. Residential buildings account for 78.6% of this total. Note the differences between
the totals in the tables are due to rounding in the calculations in Hazus. Please note that the exposure values
are structural replacement values and not market values.

Table 4-5 Building Stock Exposure by General Occupancy

Locality Residential Commercial Industrial Ag. Religion Gov. Education Total ($K)
($K) ($K) ($K) ($K) ($K) ($K)

Ambherst 2,826,608 284,733 151,703 12,799 | 79,066 18,524 47,837 3,421,270
Appomattox 1,398,689 117,788 39,479 5,853 25,290 8,624 12,246 1,607,969
Bedford 7,298,433 552,598 265,843 32,357 | 117,849 | 26,184 47,770 8,341,034
Bedford City 558,700 172,723 122,475 897 27,491 16,623 17,582 916,491
Campbell 4,509,713 666,734 516,703 23,648 | 121,800 | 18,133 64,610 5,921,341
Lynchburg 6,909,983 1,717,534 604,807 17,212 | 308,508 | 26,722 119,087 9,703,853
Total 23,502,126 3,512,110 1,701,010 | 92,766 | 680,004 | 114,810 309,132 29,911,958

Table 4-6 provides summary statistics for building stock exposure by building type for each jurisdiction. It shows
the dollar exposure by construction type. In the CVPDC area, wooden structures account for $17,238,166,000
(i.e. 57% of the total building exposure), followed by Masonry as $ 7,705,473,000 (i.e. 26% of the total building
exposure). The wood exposure is highest due to the construction practices in this region of the country
although Lynchburg City and some towns have high masonry exposure.
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Table 4-6 Building Stock Exposure by Building Type

Locality Wood (SK) Masonry ($K) Concrete (SK) Steel (SK) \ MH* ($K) Total ($K)
Amherst 2,053,510 868,738 109,901 294,765 94,357 3,421,271
Appomattox 1,014,495 393,737 24,765 96,028 78,944 1,607,969
Bedford 5,420,698 2,065,408 118,038 461,837 275,057 8,341,038
Bedford City 430,623 246,756 57,069 176,142 5,900 916,490
Campbell 3,348,321 1,460,891 161,222 698,221 252,685 5,921,340
Lynchburg 4,975,940 2,665,518 633,205 1,404,939 24,252 9,703,854
Total 17,243,587 7,701,048 1,104,200 3,131,932 731,195 29,911,962

*Note: Manufactured Housing (MH)

The transportation system and utility system dollar exposure values are derived from the default Hazus facility
inventory data for the CVPDC area (Table 4-7 and Table 4-8).

Table 4-7 Transportation System Dollar Exposure - Hazus

Locality Highway ($K) Railway (SK) | Bus Facility ($k) \ Airport (SK) \ Total (SK)
Amherst County 840,892 67,968 - - 908,860
Appomattox County 356,733 30,493 - - 387,226
Bedford County 1,583,822 130,073 - 48,615 1,762,510
Campbell County 999,280 174,163 - 135,194 1,308,638
Lynchburg 552,309 86,953 1,014 48,615 688,891
Total 4,333,036 489,650 1,014 232,424 5,056,125

Table 4-8 Utility System Dollar Exposure

Potable Water Waste Water Electric Power Communication

Locality (SK) (SK) (SK) (SK) Total (SK)
Amherst County 30,969 185,814 - 1,116 217,899
Appomattox County 30,969 - - 186 32,169
Bedford County 92,907 247,752 - 651 651
Campbell County 61,938 309,690 - 558 372,186
Lynchburg - 61,938 102,300 186 164,424
Total 216,783 805,194 102,300 2,697 787,329

4.2.8 Surveys

4.2.8.1 Locality Hazard Ranking Survey

The project management team asked the jurisdictions to evaluate the hazards that impact their community
based on their local knowledge through a Locality Hazard Ranking Survey. The survey was available in Virginia
Tech Qualtrics on March 2019. Nineteen local officials, city employees, and institutional and organizational
partners from the localities completed this survey. The participants ranked the probability of occurrence and
consequence of impact for natural, technological, and man-made hazards. The results of the survey are
provided in Figure 4-3 and Figure 4-4.
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4.2.8.2 Public survey

Area residents, stakeholders, and the business community were encouraged to provide input through a public
survey. The Central Virginia Pre-Disaster Mitigation Plan Public Survey, which ran from November 20 -
December 13, 2019 was designed to help the project management team identify the community's concerns
about natural hazards, and to better understand the community needs in reducing risk and loss from such
hazards. It was used to collect information from the public about household preparedness for hazards, the
level of knowledge about tools and techniques for reducing loss from hazards, and areas of public concern
about hazards, among others. The web-based survey tool “Survey Monkey” was advertised throughout the
region, and every locality provided messaging and links on their websites and social media platforms. The
survey also provided opportunities for additional comment. Some respondents provide feedback on their
concerns and how they and their community prepare to be more resilient from natural disaster impacts. For
example, identification and removal of dangerous trees that could fall over properties during extreme weather
conditions; equipment and training of local fire/EMS agencies to mitigate and respond accordingly in the event
of a disaster; and education and training opportunities to residents on disaster preparedness were some of the
recommendations. Others commented that hazard mitigation planning is not only a key element of survival
but also a mindset.
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Figure 4-3 Locality Hazard Ranking Survey for CVPDC: Probability of Occurrence
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Figure 4-4 Locality Hazard Ranking Survey for CVPDC: Consequence of Impact
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4.3 Flooding

4.3.1 Hazard Profile

A flood occurs when an area that is normally dry becomes inundated with water. Floods may result from
the overflow of surface waters, overflow of inland and tidal waters, dam breaks, or mudflows. Flooding
can occur at any time of the year, with peak in the late winter and early spring. Snowmelt and ice jam
breakaway contribute to winter flooding; seasonal rain patterns and torrential rains from hurricanes and
tropical systems also can contribute to flooding. Development of flood-prone areas usually increases the
frequency and degree of flooding.

4.3.1.1 Riverine Flooding and Flash Flooding
The two most common types of flooding that would affect the CVPDC area are riverine flooding (or inland
flooding) and flash flooding (or urban flooding).

A riverine flood occurs when water levels rise over the top of river banks. This can occur from either
excessive rain from tropical systems making landfall, persistent thunderstorms over the same area for
extended periods of time, combined rainfall and snowmelt, or as a result of an ice jam (The National
Severe Storms Laboratory), thus it is a naturally occurring and inevitable event. Some river floods occur
seasonally when winter or spring rainfalls fill river basins with too much water, too quickly.

The two key elements to a flash flood are rainfall intensity and duration. Topography, soil conditions, and
ground cover also play an important role. A flash flood is defined as being caused by heavy or excessive
rainfall in a short period of time, generally less than 6 hours. Flash floods are usually characterized by
post-heavy rainfall raging torrents that rip through river beds, urban streets, or mountain canyons,
sweeping everything before them. They can occur within minutes or a few hours of excessive rainfall. They
can also occur even if no rain has fallen, for instance after a levee or dam has failed, or after a sudden
release of water by a debris or ice jam (National Weather Service).?

4.3.1.2 Nuisance Flooding

Nuisance flooding (NF; aka. clear-sky or sunny-day flooding) refers to low levels of inundation that do not
pose significant threats to public safety or cause major property damage. These floods can, however,
disrupt routine day-to-day activities, put added strain on infrastructure systems such as roads and sewers,
and cause minor property damage. Nuisance flooding usually refers to high tide flooding caused by
climate-related sea level rise; however, low levels of flooding are widespread and deserve greater
attention. Moftakhari, et al. (2018) define nuisance flooding as an extra layer of water that occurs at
depths between 3 and 10 cm, regardless of the source, which travels at less than 3 meters per second.

> National Weather Service. https://www.weather.gov/mrx/flood and flash
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This definition of NF is not limited to high tide flooding but
rather is inclusive of all possible flood drivers, including
pluvial, fluvial, and oceanic, and can capture trends in NF
resulting from trends in, and compounding effects of, flood
drivers.

Nuisance flood monitoring poses significant challenges given
the number of processes capable of generating localized
flood depths in the 3—10 cm range, including precipitation,
extreme high tides, high river stage, channel and culvert
blockages, surcharging sewers, leaks in flood walls, and
broken water supply pipes. Indeed, NF is strongly linked to
the interaction of natural processes and civil infrastructure
systems, which in turn are linked to human activity.

While the science community has mainly focused on extreme
events with large acute impacts, the cumulative impacts of
chronic nuisance flooding may be greater in some areas than
the acute impacts of a rare event. One of the main
roadblocks in understanding NF and its impacts is lack of NF
data. A promising direction for NF monitoring is mining real-
time flood information from social media, combined with
traffic/security cameras and/or drone imagery. Data records
of NF will encourage more research in this area and frame
the likely benefits of protection/adaptation measures.®

4.3.1.3 Geographic Location/ Extent

Low-lying areas in the region are subject to flooding. The
occurrence of tropical storms during hurricane season (June
- November) are responsible for the more severe flooding
experienced in the region. Creek flooding can also occur after
locally heavy thunderstorms.

The floodplains of the James River near Lynchburg are
developed, containing warehouses, factories, businesses,
and the necessary rail, highway, and utility services for the
city. Floodplain development for all other streams in the city
is mainly residential, with some commercial and industrial
sites adjacent to the floodplain areas. In Appomattox County,
lower ground along smaller streams is sometimes damaged
by flooding of crops, deposition of silt on crops, and by

Flood or Flooding means:

(@) A general and temporary
condition of partial or complete
inundation of normally dry land
areas from:

(1) The overflow of inland or tidal
waters.

(2) The unusual and rapid
accumulation or runoff of surface
waters from any source.

(3) Mudslides (i.e., mudflows) which
are proximately caused by flooding
as defined in paragraph (a)(2) of this
definition and are akin to a river of
liguid and flowing mud on the
surfaces of normally dry land areas,
as when earth is carried by a current
of water and deposited along the
path of the current.

(b) The collapse or subsidence of
land along the shore of a lake or
other body of water as a result of
erosion or undermining caused by
waves or currents of water
exceeding anticipated cyclical levels
or suddenly caused by an unusually
high water level in a natural body of
water, accompanied by a severe
storm, or by an unanticipated force
of nature, such as flash flood or an
abnormal tidal surge, or by some
similarly unusual and unforeseeable
event which results in flooding as
defined in paragraph (a)(1) of this
definition.

(Source: Electronic code of federal
regulations, Section 59.1 Definitions)

channels silting up and preventing proper drainage. In Amherst County, Williams Run is much more

® https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/201 8WR022828
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responsive to localized storms with intense rainfall. The increased development in this area is changing
watershed parameters and could cause more severe flooding in the future (FEMA, 2019). In Bedford
County, floodplains usually consist of farmlands and woodlands. Principal concentrations of flood plain
development lie along Hunting Creek in the Big Island community, along Mill Creek in the Moneta
community, and along Roanoke River, including Smith Mountain Lake and Leesville Lake. Other minor
concentrations of commercial and residential structures within flood plains are scattered throughout the
county. Low-lying areas of the county are subject to periodic flooding caused by overflow of the following
streams: Goose Creek, Big Otter River, and Little Otter River and their tributaries, which drain most of the
county and empty into the Roanoke River. James River and its tributaries drain a small area in the northern
portion of the county (FEMA, 2010). In Campbell County, the major portions of the floodplain are located
along James and Roanoke (Staunton) Rivers, as well as larger creeks. Low-lying areas adjacent to these
waters are subject to periodic flooding. The most severe flooding is usually a result of heavy rains from
tropical storms, while, on the smaller creeks, the major floods are the result of local thunderstorms or
frontal systems.

4.3.1.4 Magnitude/ Severity

Floods are typically characterized in terms of severity and frequency of occurrence. The severity of a flood
event is typically determined by a combination of several factors, including: stream and river basin
topography and physiography; precipitation and weather patterns; recent soil moisture conditions; and
degree of vegetative clearing and impervious surface. Generally, floods are long-term events that may last
for several days. Smaller floods occur more frequently, and larger floods have lower probabilities of
occurrence.

The severity of a flood is determined by the duration and intensity of rainfall in the catchment of the river
within the flood hazard area. The magnitude of a flood is based on flood depth and flood velocity. The
Federal Emergency Management Agency (FEMA) categorizes areas on the terrain according to how the
area will convey the discharge of flood water. The extent of flood damages can be expected to be more
damaging in the areas where a base flood can occur. A base flood is defined by FEMA as a flood having a
1-percent chance of being equaled or exceeded in any given year. This is the regulatory standard also
commonly referred to as the "100-year flood" or base flood. The 1-percent annual chance flood is the
national standard used by the National Flood Insurance Program (NFIP) and all Federal agencies for the
purposes of requiring the purchase of flood insurance and regulating new development.” A Special Flood
Hazard Area (SFHA) is defined as an area that will be inundated by the flood event having a 1-percent
chance of being equaled or exceeded in any given year. Moderate flood hazard areas are the areas
between the limits of the base flood and the 0.2-percent annual chance flood (also commonly referred to
as "500-year flood). The areas of minimal flood hazard, are the areas outside the SFHA and higher than
the elevation of the 0.2-percent annual chance flood (FEMA).2 Figure 4-5 shows the 1-percent and 0.2-
percent annual chance flood area in the CVPDC.

7 https://floodmaps.fema.gov/tutorials/check-ras/0.3_glossary.shtml

8 https://www.fema.gov/flood-zones

CVPDC Hazard Mitigation Plan 2020 Update 4-18


https://floodmaps.fema.gov/tutorials/check-ras/0.3_glossary.shtml
https://www.fema.gov/flood-zones

Hazard ldentification and Risk Assessment

Flood zones are the categories that are mapped on Flood Insurance Rate Maps.® Table 4-9 provides a
description of FEMA flood zones and the flood impact in terms of severity or potential harm. Flood Zone
A, AE and X are the hazard areas that have mapped in the CVPDC area. Zone A is interchangeably referred
to as the 100-year flood, 1-percent annual chance flood, Special Flood Hazard Area (SFHA), or more
commonly, base flood. Zone A is the area where the base flood will occur, and therefore constitutes a

threat to the region.

° https://snmapmod.snco.us/fmm/document/fema-flood-zone-definitions.pdf
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Figure 4-5 FEMA Special Flood Hazard Area Map for CVPDC Area (Source: FEMA Map Service Center) °

Table 4-9 Classification of Flood Zones

Intensity ~ Zone Description
Areas with a 1% annual chance of flooding and a 26% chance of flooding over the life of
a 30-year mortgage. Detailed analyses are not performed for such areas; no depths or

High A

10 FEMA Flood Map Service Center. https://msc.fema.gov/portal/advanceSearch
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Intensity  Zone Description
base flood elevations are shown within these zones.

The base floodplain where base flood elevations are provided. AE Zones are now used on
new format FIRMs, instead of A1-A30 Zones

These are known as numbered A Zones (e.g., A7 or Al14). Thisis the base floodplain where
the FIRM shows a Base Flood Elevation (BFE) (old format).

Areas with a 1% annual chance of shallow flooding, usually in the form of a pond, with
an average depth ranging from 1 to 3 feet. These areas have a 26% chance of flooding
over the life of a 30-year mortgage. Base flood elevations derived from detailed analyses
are shown at selected intervals within these zones.

River or stream flood hazard areas, and areas with a 1% or greater chance of shallow
flooding each year, usually in the form of sheet flow, with an average depth ranging from
1to 3 feet. These areas have a 26% chance of flooding over the life of a 30-year mortgage.
Average flood depths derived from detailed analyses are shown within these zones.
Areas with a temporarily increased flood risk due to the building or restoration of a flood
control system (such as a levee or a dam). Mandatory flood insurance purchase
AR requirements will apply, but rates will not exceed the rates for unnumbered A zones if
the structure is built or restored in compliance with Zone AR floodplain management
regulations.

Areas with a 1% annual chance of flooding that will be protected by a Federal flood
A99 control system where construction has reached specified legal requirements. No depths
or base flood elevations are shown within these zones

An area inundated by 500-year flooding; an area inundated by 100- year flooding with
X500 average depths of less than 1 foot or with drainage areas less than 1 square mile; or an
area protected by levees from 100-year flooding.

Note: In communities that participate in the NFIP, mandatory flood insurance purchase requirements apply

to all high risk zones. Source: FEMA

AE

Al1-30

AH

AO

Moderate
to Low

4.3.1.5 Previous Occurrences

The CVPDC region has been impacted by several flooding events ranging in location, magnitude, and
impact. A large percentage of the region’s declared disasters were due to flooding. A table of all the major
flood events that have occurred in the CVPDC area is included in the Appendix H: Hazard Events. Events
have been broken down by the date of occurrence and when available, by individual community
descriptions. When no community specific description is available, the general description should be used
as representing the entire planning area. Historical data is provided by the Storm Prediction Center (NOAA)
and National Centers for Environmental Information (NCEI) databases for the CVPDC area, by county, from
1996 through 2017. These historical flood and flash flood events and associated damages are provided in
Table 4-10 and Table 4-11.

Table 4-10 Flood Events in the CVPDC area (Source: NCEI database, 1996-2019) *

11 https://www.ncdc.noaa.gov/stormevents/
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Number of Flood Property Damage Crop Damage
Locality Events ($K) (SK) Total ($K)
Ambherst County 17 50 0 50
Appomattox County 7 0 0 0
Bedford County 17 120 55 175
Campbell County 24 50 20 70
Lynchburg 3 5 0 5

Towns included in the county numbers.

Table 4-11 Flash Flood Events in the CVPDC area (Source: NCEI database, 1996—2019)

Number of Flash Property Damage Crop Damage
Locality Flood Events ($K) (SK) Total ($K)
Amherst County 24 820 0 820
Appomattox County 22 1,189 100 1,289
Bedford County 49 560 100 660
Campbell County 40 1,961 500 2,461
Lynchburg 11 18,020 0 18,020

Towns included in the county numbers.

4.3.1.6 Relationship to Other Hazards
Figure 4-6 shows the interrelationship (causation, concurrence, etc.) between this hazard and other
hazards discussed in this plan update.

4.3.2 Impact and Vulnerability

The results of flooding can be moderate to severe and can affect both populations and property. Floods
have the potential to pick up chemicals, sewage, and toxins from roads, factories, and farms. Therefore,
any property affected by the flood may be contaminated with hazardous materials. Debris from
vegetation and man-made structures may also be hazardous following the occurrence of a flood. In
addition, floods may threaten water supplies and water quality, as well as initiate power outages.

Flooding can pose some significant secondary impacts to the area where the event has taken place. Some
of the impacts to consider include infrastructure and utility failure, and impacts to roadways, water service,
and wastewater treatment. These impacts can affect the entire planning district, making the area
vulnerable to limited emergency services.

Many factors contribute to the relative vulnerability of areas within the floodplain. Some of these factors
include development or the presence of people and property in the floodplain, flood depth, velocity,
elevation, construction type, and flood duration. The principal flood problems in each locality are
addressed in the jurisdictional analysis section of this chapter.
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Figure 4-6 Hazards interrelationship

4.3.2.1 National Flood Insurance Program

The National Flood Insurance Program (NFIP) aims to reduce the impact of flooding on private and public
structures by providing affordable insurance to property owners, renters, and businesses. It also
encourages communities to adopt and enforce floodplain management regulations to help mitigate the
effects of flooding on new and improved structures (FEMA).*? Individual locality participation in the NFIP
is voluntary. In addition, all participating communities can reduce the cost of policyholder premiums by
participating in the Community Rating System (CRS) Program. This program awards points to communities
that implement flood protection measures beyond minimum NFIP requirements, as well as other defined
benchmarks. Twenty-six communities currently participate in CRS across Virginia, but zero are within the
CVPDC (DCR).*® Table 4-12 indicates the localities' participation in the NFIP.

Table 4-12 Communities participating in the NFIP (01/01/1978 - 09/30/2018)

12 https://www.fema.gov/national-flood-insurance-program

13 https://www.dcr.virginia.gov/dam-safety-and-floodplains/fp-crs
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Insured Value ($K)

FIRM Total
Current Flood Insurance = Written Total Value in
Entry in Effective Insurance In-force Premium | Loss Losses

Locality NFIP Date Policies whole In-force Events Paid (SK)
Amherst County* 7/17/1978 | 09/19/2007 35 8,591.7 53.51 49 1,363.68
Appomattox
County* 7/17/1978 | 01/02/2008 7 915.7 7.98 9 256.14
Campbell County* | 10/17/1978 | 08/28/2008 38 10,037.9 25.13 18 558.05
Bedford County* 9/29/1978 | 09/29/2010 127 34,145.5 108.45 30 229.68
City of Lynchburg 9/1/1978 06/03/2008 101 30,099.3 284.67 134 3,585.51
Town of Amherst 11/2/1977 | 09/19/2007 4 1,350 6.27 35 132.07
Town of 5/25/1984 | 01/02/2008 2 604.8 2.92 . .
Appomattox
Town of Brookneal 3/1/1978 08/28/2008 3 589.4 10.33 - -
Town of Altavista 8/1/1978 08/28/2008 6 2,108.2 12.46 10 159.53
Town of Bedford 6/1/1978 09/29/2010 14 4,301.7 42.36 1 0

* Unincorporated areas of the county only.**

4.3.2.2 Repetitive Loss Properties

The Hazard Mitigation Assistance Program defines Repetitive Loss as having incurred flood-related
damage on two occasions, in which the cost of the repair, on average, equaled or exceeded twenty-five
percent (25%) of the market value of the structure at the time of each such flood event; and, at the time
of the second incidence of flood-related damage, the contract for flood insurance contains increased cost
of compliance coverage (FEMA).'® The NFIP defines a repetitive loss property as any insurable building for
which two or more claims of more than $1,000 were paid by the NFIP within any rolling ten-year period,
since 1978. A repetitive loss property may or may not be currently insured by the NFIP.®

The identification of repetitive loss properties is an important element to conducting a local flood risk
assessment, as the inherent characteristics of properties with multiple flood losses strongly suggest that
they will be threatened by continual losses. Repetitive loss properties are also important to the NFIP, since
structures that flood frequently put a strain on the National Flood Insurance Fund.

Since 1978, FEMA has provided a Repetitive Loss list of properties in communities that have received two
or more flood insurance claims greater than $1,000 from NFIP within a rolling ten-year period. The
Repetitive Loss list includes pertinent information regarding the property address, dates of claims,
amounts received, and owner information. Some of this information is protected by the Privacy Act of

14 osses paid - https://bsa.nfipstat.fema.gov/reports/1040.htm#51

NFIP Claims - https://bsa.nfipstat.fema.gov/reports/1011.htm#VAT

FIRM Current Effective Date - https://msc.fema.gov/portal/advanceSearch

15 FY 2019 Flood Mitigation Assistance (FMA) Grant Program. https://www.fema.gov/media-library-data/1578520288733-
d372d995bdbb6aeabc88ed39636138fb/FMAFactSheetFY19 1.8.20.pdf

16 National Flood Insurance Program: Frequently Asked Questions.
https://www.fema.gov/txt/rebuild/repetitive loss fags.txt
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1874 and has been withheld from Table 4-13. As of September 30, 2019, there are 27 repetitive loss
properties in the CVPDC area, with a total payment of $2,800,967.36 (an average payment of $103,740
per structure, see Table 4-13). Most of the repetitive loss structures for the region are nonresidential
properties. Note that FEMA designated counties, cities, and towns separately in the table. This table
provides a listing of the structures that have repetitive loss and does not include all structures that have
had damage due to flooding. Figure 4-7 shows a general location of the repetitive loss properties in the
region. Due to privacy concerns, the general area is depicted instead of the individual sites.

4.3.2.3 Severe Repetitive Loss Properties

The NFIP also designates severe repetitive loss (SRL) properties in a community. As defined by the Flood
Insurance Reform Act of 2004, SRLs are 1-4 family residences that either have had four or more claims of
$5,000 or more, or have had at least two claims that cumulative exceed the building’s value. The CVPDC
area has 11 SRL properties identified by NFIP.’

Table 4-13 NFIP Repetitive Loss and Severe Loss Properties (As of September 30, 2019; Source: Virginia
Department of Conservation and Recreation/FEMA)

Number of Properties Payment (SK)
Repetitive Severe
Loss Repetitive Loss Building Contents
Locality Properties Properties Payment Payment
Ambherst County 1 1 65.78 8.95 74.73
Town of Amherst 1 1 99.00 23.01 122.01
Appomattox County 2 1 204.50 42.43 246.93
Town of Appomattox - - - - -
Town of Pamplin City - - - - -
Bedford County 3 1 103.85 18.42 122.27
Town of Bedford - - - - -
Campbell County - - - - -
Town of Altavista 1 0 56.84 3.58 60.42
Town of Brookneal - - - - -
Lynchburg City 19 7 1,066.21 1,108.39 2,174.60
17 NFIP/CRS: https://crsresources.org/files/500/rlaa-guide-2017.pdf
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Figure 4-7 Repetitive Loss Areas in the CVPDC Area
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4.3.3 Risk Assessment

The 1-percent annual chance flood area in the CVPDC area covers 112.2 square miles, accounting for 5.2%
of the entire CVPDC area. There are 827 vulnerable structures (primary structure only), 54 critical facilities,
and 384 road bridges in the floodway. The 0.2-percent annual chance flood area is 117.4 square miles,
which covers 5.5% of the area of the CVPDC. 1,369 primary structures, 60 critical facilities, and 393 road
bridges are within this floodplain. Table 4-14 and Table 4-15 indicate the area and number of structures
breakdown for each locality.

There are several reasons bridges fail during floods, such as:

Water, salt, or debris damages critical parts of the structure.

Pressure from water or debris breaks apart the bracing system.

Water lifts the structure off its supports.

Piers or abutments are knocked out by large debris, such as boats or vehicles that get caught in
rapidly flowing water.

Extreme scour compromises the foundation.

Approach roads are cut, weakening structural supports.

Among those, the main reason bridges are destroyed by floods is because of a phenomenon known as
scour. It is one of the three main causes of bridge failure (the others being collision and overloading) in
the United States. Bridge scour is the removal of sediment such as sand and gravel from around bridge
abutments or piers. Scour caused by floodwaters can remove large amounts of foundation material from
under the footings of a bridge. A scour critical bridge is at risk of becoming unstable during a flood
therefore must be monitored and identified. This is also required by Code of Federal Regulations; Chapter
23 Highways — Section 650.313(3)(3); 2005 National Bridge Inspection Standards. The Scour Critical ratings
for all road bridges within CVPDC was derived from US DOT National Bridge Inventory. Those road bridges
with lowest score and located in the floodplain were identified as at high risk.

Among the 393 road bridges located in 1-percent or 2-percent annual chance flood areas within CVPDC,
45 are identified at high risk (with Scour Critical rating as 1-4), and 1 in Amherst County has unknown
status.

Table 4-14 1-percent and 0.2-percent annual chance flood area by jurisdiction

% of 0.2% Annual % of
Total Area 1% Annual Chance Total Chance Flood Area Total
Locality * .mi Flood Area (sq. mi)
Ambherst County 478.9 25.3 5.3% 26.4 5.5%
Town of Amherst 4.9 0.3 6.1% 0.3 6.1%
Appomattox 3355 153 4.6% 15.5 4.6%
County
Town of 23 0.02 0.9% 0.02 0.9%
Appomattox
Bedford County 776.3 40.6 5.2% 42.3 5.5%
Town of Bedford 8.7 0.4 4.6% 0.5 5.7%
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0.2% Annual
Total Area 1% Annual Chance Total Chance Flood Area Total
Locality * (sg.mi) Flood Area (sg. mi) Area (sg. mi) Area
Campbell County 507.1 28.0 5.5% 29.7 5.9%
Town of Altavista 5.2 1.0 19.2% 1.1 21.2%
Town of Brookneal 3.6 0.3 8.3% 0.3 8.3%
Lynchburg City 49.5 3.0 6.1% 3.5 7.1%

* County data includes town data

Table 4-15 Number of structures, critical facilities and road bridges in floodplain by jurisdiction

Within 1% Annual Chance Flood Area

Within 2% Annual Chance Flood Area

Primary Critical Road Primary Critical Road
Locality * Structure** Facility Bridge Structure Facility Bridge
Ambherst County 163 9 115 182 9 118
Town of Amherst 4 1 7 4 0 7
Appomattox County 45 0 51 51 1 52
Town of
Appomattox 2 0 0 2 1 0
Bedford County 368 26 120 787 29 121
Town of Bedford 29 7 2 38 7 2
Campbell County 91 13 78 114 14 79
Town of Altavista 21 4 4 23 4 4
Town of Brookneal 1 4 1 2 4 1
Lynchburg City 160 6 20 235 7 23
CVPDC Total 827 54 384 1369 60 393

* County data includes town data. ** Only the primary structure within a parcel was taken into account;

see "Data cleaning process" sidebar in Risk Assessment section.

4.3.3.1 Hazus Level 2 Analysis

Riverine Hazus level-2 analysis was completed for the 2020 revision using 1-percent and 0.2-percent
annual chance scenarios. The Hazus methodology was developed for the Federal Emergency Management
Agency (FEMA) by the National Institute of Building Sciences to provide a tool for developing loss
estimates for various hazards. User-specified flood depth grids and extensive property data was used to
estimate the losses for the CVPDC area.

Detailed building inventory at parcel level was prepared for the region and the following building related
attributes were required to produce accurate loss estimates:

Foundation type
First floor height
Occupancy type
Number of stories

Building replacement values/ cost
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e Contents replacement cost
e Location (latitude/ longitude)

The above information was obtained from a combination of sources and in place of missing values,
assumptions were made. RSMeans standards from Hazus were used to estimate the property values.

Similarly, flood grids for a 1-percent annual chance flood were prepared for this analysis using 1/3 arc
second Digital Elevation Models (DEMs) and National Flood Hazard Layer (NFHL) for the region.

Data cleaning process

Development of a detailed building inventory in a flooding event damage assessment is vital and the first
step to produce accurate flood loss estimates. When importing a building point dataset into the Hazus
flood model for site specific analysis, the depth of water at a given point is applied from the depth grid to
the structure based on its physical coordinate location. Having the building point locations as accurate as
possible can greatly increase the results accuracy for the region. The potentially impacted buildings are
identified from the intersection between building footprint data and the Standard Digital Flood Insurance
Rate Map (DFIRM) data. These building footprints are converted to points using a polygon to point
conversion. Some resulting point locations are adjusted within to make sure each point on a structure is
placed inside the flooded area.

It is worth mentioning that only the primary structure within each parcel is involved in the building
inventory data. A data cleaning process is applied to the initial inventory data to further reduce some
building points. Such excluded building points include:

e Affiliated or small structures exist within the same parcel with conventional housing, such as
sheds or detached garages

e Out-buildings that are less than 200 square foot for residential, agricultural, or commercial /
industrial use

e Vacant or abandoned residential buildings in bad condition according to structure attributes in
parcel information
Recreational vehicles (RV) or trailer homes in the A Zones by Smith Mountain Lake
Shelters and covered boat docks by water area

Although these aforementioned, non-conventional structures are excluded for loss estimate, it is
important for the localities to notify owners of these structures to make them aware of the hazards. It is
common that homeowners store fuel, oil, and machinery in the sheds, which could contaminate the
surface water during the flood. RVs skirt around regulations because it is assumed they can be moved out
of the floodplains to a safer location when a flooding threatens, but they should be identified, as they
would pose potential risk.

Foundation Type information was readily available for all the counties except Appomattox. Foundation
type and year built of the structure was further used to calculate the First Floor Height (FFH) of the
structures. FFH and foundation data for Lynchburg was developed by the HMP Team. For Appomattox,
the data was updated using realtor websites and google street maps, and assumptions were made where
the data was not available.
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Occupancy and number of stories information for all the counties was derived from parcel data. Data for
Lynchburg was already available.

Square footage of all the structures in the floodplain considered in this analysis was obtained using
calculated geometry, parcel data. VGIN and Microsoft data was used for this.

Means Cost, Content Cost Percentage, and Residential and Non-Residential Locational Factors were
obtained from Hazus software (version 4.2).

4.3.3.2 Economic Losses: 1-percent Annual Chance Flooding Scenario
The direct economic loss estimates at locality level by general occupancy in the 1-percent annual chance
flooding scenario are generated from Hazus Flood analysis (Table 4-16 and Table 4-17).

Table 4-16 Direct Economic Losses for User Defined facilities (1-percent annual chance flooding)

Capital Stock Exposure

Capital Stock Losses

Locality EB uilding :ontents Building Contents Inventory  Total Loss
xr(););;x & x?;);;xre Loss (SK)  Loss (SK)  Loss (SK) (SK)
Ambherst County 36,869 31,319 22,267 21,015 945 44,226
Appomattox County 8,379 4,190 2,900 1,319 0 4,218
Bedford County 57,964 33,526 19,397 12,970 89 32,456
Campbell County 24,859 17,080 7,761 8,199 186 16,146
Lynchburg 255,138 336,783 114,235 211,622 14,450 340,307
Total 383,209 422,898 166,558 255,124 15,670 437,353

Notes: All values are in thousands of dollars. County totals include town loss estimates.

Figure 4-8 displays the buildings that will be damaged from a 1-percent annual chance flood event based
on the losses incurred in the CVPDC area. According to the analysis, Lynchburg has the highest
susceptibility to a 1-percent annual chance flood event in the region. There is also a cluster of structures
along the Smith Mountain Lake in the south-western portion of Bedford County that are exposed to
damage from a 1-percent annual chance flood.

Table 4-17 Direct Economic Losses by Building Occupancy - Total Loss (1-percent annual chance of flooding)

Locality Residential Commercial Industrial Government Religion
sk (SK) ($K) ($K) o ($K)

Amherst County 17,060.9 11,147.3 14,026.8 - 769.2

Town of Amherst 276 - - - -
Appomattox County 3,914.1 - - - -

Town of Appomattox 304.3 - - - -
Bedford County 25,084.4 2,592.1 296.9 - 4,071.9

Town of Bedford 3,518.3 5,321.4 - - -
Campbell County 6,994.3 765.3 - - -

Town of Altavista 1,532.2 2,304.8 - 4,031.3 -

Town of Brookneal - - - 331.7 -
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. ($K) ($K) ($K) (5K) ($K)

Lynchburg City 38,903.6 20,748.5 26,6205.0 - -
Notes: All values are in thousands of dollars. County totals do not include the town loss estimates

Figure 4-8 Building Losses in 1-percent Annual Chance Flooding Scenario for CVPDC area
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4.3.3.3 Economic Losses: 0.2-percent Annual Chance Flooding Scenario

In most cases, the 1-percent annual chance flood is appropriate for risk identification and assessment of
general structures. However, a higher standard (0.2-percent probability flood) may be appropriate for
regulating certain types of structures to avoid losses from catastrophic failure, such as critical facilities
and infrastructure. Errors may exist in the floodplain modeling considering the age of the current flood
model (which was developed in 1978 with some revisions in 1983 and 2008). It would be safe to take
additional flooding scenarios into consideration. Moreover, the 0.2-percent probability flood event can
be used as a broad generalization of flood risk under unknown circumstances, such as debris blockages
and future conditions when there may be more development and precipitation in the CVPDC.

The direct economic loss estimates in the 0.2-percent annual chance flooding scenario are provided in
Table 4-18 and Table 4-19. For Bedford County, the number of structures and losses from a 0.2-percent
annual chance flood increases significantly.

Table 4-20 and Table 4-21 shows the percentage difference of economic losses between 0.2-percent and
1-percent annual chance of flooding scenarios for all communities in CVPDC. The difference between the
two scenarios is substantial for Bedford County. Most of the structures in the 0.2-percent flood zone are
located near Smith Mountain Lake in the southwestern part of the county.

Table 4-18 Direct Economic Losses for User Defined facilities (0.2-percent annual chance of flooding)

Capital Stock Exposure Capital Stock Losses

E?(l:)lo!irrge :::;s::: Building Contents Inventory Total Loss
Locality ($K) ($K) Loss (SK) Loss (SK) Loss (SK) (SK)
Ambherst 48,598 38435 24,359 25065 815 50,239
County
Appomattox 13,659 7,161 6,740 2,850 7 9,597
County
Bedford 209,621 111,417 84,109 36,918 138 121,165
County
Campbell 54,775 32,459 19,909 14,356 232 34,497
County
Lynchburg 553,366 646,498 183,994 379,858 19,109 582,960
Total 880,019 835,971 319,111 459,046 20,301 798,458

Notes: All values are in thousands of dollars. County totals include town loss estimates.

Table 4-19 Direct Economic Losses by Building Occupancy - Total Loss (0.2-percent annual chance of
flooding)

Residential Commercial Industrial Government Religion
Locality (SK) (SK) (SK) (SK) ($K)
Amherst County 24,918.7 6,356.4 11,808.1 4,093.8 1,495.0
Town of Amherst 752.4 - - - -
Appomattox County 8,737.3 - - - -
Town of Appomattox 411.8 - - - -
Town of Pamplin - - - - -
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Residential Commercial Industrial Government Religion
Locality ($K) ($K) ($K) ($K) ($K)
Bedford County 109,274.6 4,039.9 1,274.3 687.1 5,562.2
Town of Bedford 6,252.3 7,610.5 - - 4,765.3
Campbell County 18,250.1 1,023.9 - - -
Town of Altavista 4,679.4 2,940.2 - - -
Town of Brookneal 77.5 - - - -
Lynchburg City 73,029.3 214,938.9 | 275,372.9 510.2 -

Notes: All values are in thousands of dollars. County totals do not include the town loss estimates

Table 4-20 Percentage difference between 1-percent and 0.2-percent annual chance of flooding in direct

economic losses for user defined facilities.

Capital Stock Exposure

Capital Stock Losses

Building Contents Building Contents Inventory  Total
Locality Exposure Exposure Loss Loss Loss Loss
Ambherst County 14% 10% 4% 9% 7% 6%
Appomattox County 24% 26% 40% 37% 100% 39%
Bedford County 57% 54% 63% 48% 21% 58%
Campbell County 38% 31% 44% 27% 11% 36%
Lynchburg 37% 31% 23% 28% 14% 26%

Table 4-21 Percentage difference between 1-percent and 0.2-percent annual chance of flooding in direct
economic losses by building occupancy - total loss

Locality Residential Commercial Industrial Government  Religion
Amherst County 19% 27% 9% 100% 32%
Town of Amherst 46% - - - -
Appomattox County 38% - - - -
Town of Appomattox 15% - - - -
Town of Pamplin - - - - -
Bedford County 63% 22% 62% 100% 15%
Town of Bedford 28% 18% - - 100%
Campbell County 45% 14% - - -
Town of Altavista 51% 12% - 100% -
Town of Brookneal 100% - - 100% -
Lynchburg City 30% 82% 2% 100% -

4.3.4 Jurisdictional Analysis

4.3.4.1 Amherst County and Town of Amherst
Ambherst County is located near the geographic center of Virginia just north of the City of Lynchburg. The
county was created in 1761 from Albemarle County and is named for Major-General Jeffery Amherst, a
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hero of the battle of Ticonderoga. It is bounded on the northwest by Rockbridge County, to the south and
southwest by Bedford County, Campbell County, and the City of Lynchburg and on the northeast by Nelson
County. James River borders the county on the south and east, with the crest of the Blue Ridge Mountains
forming the western boundary. According to the American Community Survey, Amherst County’s
population dropped by 1.09 percent to 31,999 between 2010 and 2016. Half the population is located in
the south central portion of the county near the City of Lynchburg and around Madison Heights. According
to Virginia's Career and Workforce-Labor Market Information, the top five largest employers of Amherst
County (excluding local government) in 2019 are Glad Manufacturing Company, Greif Packaging LLC,
WalMart, Sweet Briar College, and Johnson Health Center.®

The Town of Amherst was incorporated in 1910 and is situated on the topographic divide separating
Tribulation Creek and Rutledge Creek. It was renamed from its original names “The Oaks” and “Seven
Oaks” in 1807, after Nelson County divided from Amherst County. The Town of Amherst serves as the
county seat. As of the 2017 population estimate, the town has a total population of 2,519.

4.3.4.1.1 Community Characteristics

Amherst County entered the National Flood Insurance Program (NFIP) on July 17, 1978, with emergency
entry on March 1, 1974. The current effective date for the FIRMs is September 19, 2007. They are currently
in good participating standing with the program. The unincorporated area of the county has 36 flood
policies in force, of which 17 policies in the effective flood high hazard area. Total loss paid since 1978 is
about $1.2 M. Amherst County plans to continue NFIP compliance. There were 14 county wide
presidential disaster declarations for Amherst County (Figure 4-9). The 1-percent and 0.2-percent annual
chance flood areas in Amherst County take 25.3 and 26.4 square miles, accounting for 5.3% and 5.5% total
area of the entire county, respectively.

The Town of Amherst entered into the NFIP November 2, 1977 with emergency entry on February 7, 1974.
The current effective date for the FIRMs is also September 19, 2007. They are currently in good
participating standing with the program. The town has 4 flood policies in force, including 2 policies in the
effective flood high hazard area. $132 K losses have been paid since 1978 (Figure 4-10). The Town of
Ambherst plans to continue NFIP compliance. The 1-percent and 0.2-percent annual chance flood areas in
the Town of Amherst take 0.3 and 0.3 square miles, accounting for 6.6% and 6.8% total area of the town,
respectively.

18 hitps://virginiaworks.com/download-center
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Figure 4-9 Community dashboard of Amherst County (Unincorporated Areas)

Figure 4-10 Community dashboard of Town of Amherst

4.3.4.1.2 Principal Flood Problems

This flood risk assessment identifies impacts to the people and property of Amherst County using the
Flood Risk Discovery Report of Middle James-Buffalo Watershed (FEMA, 2019) developed under FEMA's
Risk Mapping, Assessment, and Planning (Risk MAP) program and the detailed risk analysis developed for
this Hazard Mitigation Plan. The following principal flood problems have been identified for Amherst
County and Town of Amherst.

e Low-lying areas along James River are subject to periodic flooding.

e Tropical storms are responsible for some of the larger floods experienced on James River. Flooding
from these storms almost always occurs in the period of May through November, which is
hurricane season.

e Williams Run is much more responsive to localized storms with intense rainfall. Most flooding
along Williams Run is minor backyard-type flooding. The increased development in this area is
changing watershed parameters and could cause more severe flooding in the future.
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e C(ritical facilities located in the floodplain include: Henry L. Lanum, Jr. Water Filtration Plant,
Williams Run Sewage Pump Station, ACSA’s major sewage pump station along James River, Water
Treatment Plant and raw water intake on Harris Creek, Rutledge Creek WWTP, the Town’s raw
water intake, Pedlar Volunteer Fire and Rescue, and Monacan Ancestral Museum.

e Trunk line for the public sewer serving half of Madison Heights, the County’s commercial hub and

largest town, is on the north bank of James River and threatened by river bank erosion. Some of

the water lines and many of the sewer lines follow the streams. A pump station is also in the base
floodplain and other pump stations are inaccessible during flood events.

Natural gas line located in floodplain.

20 high risk bridges and 1 bridge with unknown status in the floodplain.

Two repetitive loss properties and two severe repetitive loss properties

Older population located in the floodplain.

4.3.4.1.3 Vulnerable Population and Structures

Certain people and households are especially sensitive to flooding events (or other natural hazards), such
as low-income households, children, elderly, disabled, and minorities. These vulnerable populations are
typically less likely to prepare for hazards, may be unable to undertake self-protective actions, or lack the
resources to take recommended loss-reduction or evacuation measures.

Demographic data with dasymetric mapping techniques at census block level were used for profiling the vulnerable population in
or adjacent to floodplains within the incorporated area of Amherst County. The dasymetric census blocks have attempted to
remove the unpopulated areas from the official census blocks. FEMA's Risk Map program identified "Less than 1% of the
population is in the floodplain" for the county. However, up to 10.9% (or 11.2%) of the county’s population have the potential to
be impacted by flooding because of living in or close to 1-percent (or 0.2-percent) flood zones. Among those populations, 6.3% of
them are at a low-income level, 21.7% are young (age < 16), and 19.2% are seniors (age > 65). Whites make up the largest share
(75.7%) of the total residents in Amherst County. Likewise, whites dominate in or around the floodplain, representing 82.9% of the
vulnerable population. Blacks are 11.9% of the vulnerable population, Hispanic or Latino are 0.1%, Asians are 0.1%, and Native
Americans are 0.4%. Table 4-22 and

Table 4-23 provide more demographics of the vulnerable population in Amherst County, in terms of ethnic
group, income level, and age group.

Table 4-22 Ethnic group in and adjacent to floodplains of Amherst County and Town of Amherst

Population Households

24491 6104 625 153 296
Amherst 32353 12560 (75.7%) | (18.9%) | (1.9%) | (0.5%) | (0.9%)
1% . 2933 420 90 4 13
Floodplain | 332 (10-9%) 1363 (82.9%) | (11.9%) | (2.5%) | (0.1%) | (0.4%)
0.2% . 3026 421 92 4 14
Floodplain | 3036 (11:2%) 1403 (83.2%) | (11.6%) | (2.1%) | (0.1%) | (0.4%)

Table 4-23 Income level and age group in floodplains of Amherst County and Town of Amherst
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Population Households Income <$20k/Yr \ Age <16 Age >65
Amherst 32353 12560 2404 (7.4%) 6940 (21.5%) | 5330 (16.5%)
1% Floodplain 3539 1363 222 (6.3%) 768 (21.7%) 679 (19.2%)
0.2% Floodplain 3636 1403 230 (6.3%) 786 (21.6%) 705 (19.4%)

The unincorporated area of Amherst County has 159 (or 178) primary structures identified in the 1-
percent (or 0.2-percent) floodplain and are shown in Figure 4-11. Most vulnerable structures are located
in the following areas:

e Woodson /Lowesville area. This remote residential area has about 30 structures in the floodplain,
including houses, retail stores, and a church along Woodson Rd (Figure 4-12, Panel D).

e Willow / Forks of Buffalo area. Approximately 20 structures (including the Pedlar Volunteer Fire
And Rescue facility) along Route 60 and N Fork Rd (Figure 4-12, Panel F).

e Bank of James River in the south border of the county. There are over 30 homes and retail stores
in the floodplain (Figure 4-12, Panel A). This is also part of the county's community growth area
(Figure 4-15).
Stapleton area. 16 homes on Galts Mill Rd along James River (Figure 4-12, Panel E).
The north end of Thrashers Creek Rd along the South Fork Thrashers Creek and tributary streams
in the north of the county (Figure 4-12, Panel B).

e Dancing Creek Rd and Wagon Trail Rd near Pera area (Figure 4-12, Panel C).

The Town of Amherst has 4 (or 4) structures (single family homes) in the 1-percent (or 0.2-percent)
floodplain shown in Figure 4-14. As mentioned in the data cleaning process section of this chapter, only
primary structures are identified in the floodplain. It is possible that small outbuildings/sheds of the
primary structure may exist in the floodplain as well.

There are 8 critical facilities and infrastructure in both 1-percent and 0.2 percent floodplain of the
unincorporated area of Amherst County. These include 2 campgrounds (Oronoco Campground and Otter
Creek Campground), 2 energy facilities (Snowden Hydro Power Plant and Cushaw Hydro Power Plant), 1
HazMat facility (Lynchburg Steel & Specialty Co., Inc.), Monacan Ancestral Museum, Pedlar Volunteer Fire
and Rescue, Henry L. Lanum, Jr. Water Filtration Plant, Williams Run Sewage Pump Station, ACSA’s major
sewage pump station along James River, Water Treatment Plant and raw water intake on Harris Creek,
and a pump station by Route 718 (Table 4-24). According to the Locality Vulnerability Meeting, a trunk
sewer which collects about 50% of waste produced by Madison Heights, the County’s commercial hub
and largest town is on the north bank of James River. Also, a portion of a natural gas line is within the
flood zone.

In the Town of Amherst, Rutledge Creek Waste Water Treatment Plant (WWTP) is identified in the 1-
percent flood zone. The headworks of the facility are not in a high elevation area. It is known that the
town's raw water intake is also in the flood zone.

Table 4-24 Critical facility and infrastructure in floodplain of Amherst County and Town of Amherst
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Facility Name Address Facility Type Coordinates Flood Zone *
Monacan Ancestral 2009 Kenmore Rd, Attractions 37.5729, - 1%: 0.2%
Museum Ambherst 79.1270 T
7.7488, -
Oronoco Campground Jordan Rd, Vesuvius Campground 3 88, 1%; 0.2%
79.2653
60851 Blue Ridge Campground 37.5760, - o/ A A0
Otter Creek Campground Pkwy, Monroe 79.3379 1%; 0.2%
Mt Grove Cr-01 600 N., Energy 37.5929, - o/ M A0
Cushaw Hydro Power Plant Warm Springs Facility 79.3813 1%; 0.2%
Snowden Hydro Power 7443 Elon Road, Big Energy 37.5736, - 1%: 0.2%
Plant Island Facility 79.3715 T
Pedlar Volunteer Fire and 4893 Lexington Fire Stations 37.6725, - 1%: 0.2%
Rescue Turnpike, Amherst 79.2171 e
Lynchburg Steel & Specialty 275 Francis Avenue, HazMat 37.5075, - 1%: 0.2%
CoInc Monroe Facility 79.1230 T
. Route 718 / Buffalo Sewer Pump 37.6091, -
10 . .20
Sewer Pump Station River, Amherst Station 79.0384 %; 0:2%
Wastewater 37.5844, -
1 ial D !
Rutledge Creek WWTP ** 731 Industrial Dr, Treatment 79.0304 1%; 0.2%
Ambherst
Plant
ACSA Henry L. Lanum Water 1355 Elon Road, Water 37.4846, - 1%: 0.2%
Filtration Plant Madison Heights Treatment 79.166 e
ACSA Williams Run Sewage 101 Carolina Avenue, Sewage 37.4053, - 1%: 0.2%
Station Madison Heights Pump Station 79.1004 e
ACSA Madison Heights North bank, James Sanitary 37.3992, - 1%: 0.2%
Trunk Sanitary Sewer River Sewer 791157 e

Note: * 1% (or 0.2%) indicates 1-percent (or 0.2-percent) annual chance flood zone. ** Located in the
Town of Amherst.

In the unincorporated areas of Amherst County, there are 183 flood-prone roads (13 are US or state
primary roads), with a total of over 51 miles road segments in the floodplain (Table 4-25). The top five
susceptible roads are all US or state primary roads, including Blue Ridge Pkwy, Lexington Tpke, N. Fork Rd,
Galts Mill Rd, and Woodson Rd. Some other roads that have more than multiple flood-prone locations
along their route include: Buffalo Springs Tpke, Wagon Trail Rd, Elon Rd, River Rd, Thrashers Creek Rd,
Little Piney Rd, and Little Irish Rd. Among the county's total 150 road bridges, 108 (or 111) are within 1-
percent (or 0.2-percent) flood zones which includes 20 bridges at high risk (scour potential between 1- 4)
and 1 bridge with unknown risk status (unknown scour potential). These are shown in Table 4-27 and
Figure 4-13.

In the Town of Amherst, there are 12 roads that may be impacted during flooding. Road segments in the floodplain total about

1.7 miles and are shown in Table 4-26 and Figure 4-14. The five most susceptible roads are the ramp on Route 29NB (near
Ambherst County High School), Monacan Pkwy, S Amherst Hwy, N Amherst Hwy, and Scotts Hill Rd. There are 7 road bridges in the
floodplain (

Table 4-28). Two locations (79.04443°W, 37.58063°N; 79.03949°W 37.58328°N) on Norfolk Southern Railroad tracks along
Rutledge Creek are within 1-percent annual chance floodplain. The tracks could be overtopped during flooding events, as there
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are no bridges or culverts underneath the railroad at these locations. Besides, 7 broad bridges across Rutledge Creek and Buffalo
River in the town are identified inside the floodplain (

Table 4-28), but none of them are rated at high risk (scour critical).

Table 4-25 Top 50 flood-prone roads in Amherst County (unincorporated area)

Road Segments in Floodplain

Road Name Count \ Total Length (mi)
1 Blue Ridge Pkwy USPRI 10 6.49
2 Lexington Tpke USPRI 15 2.99
3 N Fork Rd STPRI 18 2.95
4 Galts Mill Rd USPRI 1 2.53
5 Woodson Rd USPRI 2 2.41
6 Buffalo Springs Tpke SEC 9 1.61
7 Wagon Trail Rd USPRI 10 1.48
8 Elon Rd SEC 13 1.47
9 River Rd USPRI 4 1.39
10 Thrashers Creek Rd SEC 4 1.37
11 Little Piney Rd SEC 16 1.36
12 Little Irish Rd SEC 16 1.35
13 Puppy Creek Rd SEC 10 1.23
14 Monacan Pkwy SEC 12 1.21
15 E Perch Rd SEC 1 1.07
16 Fancy Hill Rd SEC 1 0.98
17 Ashby Woods Rd URB 4 0.84
18 Franklin Creek Rd URB 7 0.83
19 High Peak Rd SEC 3 0.82
20 Alhambra Rd SEC 14 0.79
21 Coffeytown Rd UMS 7 0.78
22 Reservoir Rd SEC 9 0.77
23 Bateau Ln URB 1 0.77
24 Hercules Rd USPRI 10 0.75
25 Perkins Mill Rd SEC 5 0.72
26 Mount Horeb Rd SEC 8 0.72
27 Pedlar River Rd SEC 12 0.69
28 Lynchburg Expy SEC 2 0.68
29 CAndOLn SEC 1 0.65
30 Salt Creek Rd URB 1 0.61
31 Riverville Rd SEC 3 0.59
32 Beck Creek Rd URB 5 0.59
33 Slapp Creek Rd SEC 12 0.55
34 Dancing Creek Rd SEC 3 0.54
35 Lowesville Rd SEC 6 0.54
36 Monacan Park Rd SEC 1 0.54
37 Amelon Expy SEC 6 0.53
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Road Segments in Floodplain
Rank Road Name Road Type Count \ Total Length (mi)

38 S Amherst Hwy URB 12 0.53
39 Matohe Rd SEC 4 0.52
40 Indian Creek Rd SEC 9 0.51
41 Dillard Hill Rd SEC 2 0.46
42 Moss Rock Rd SEC 2 0.46
43 Waughs Ferry Xing SEC 5 0.46
44 Wilderness Creek Rd SEC 3 0.43
45 Poor House Farm Rd URB 1 0.40
46 Wiggins Spring Rd SEC 6 0.37
47 Fiddlers Green Way SEC 2 0.37
48 Wares Gap Rd SEC 2 0.35
49 Peters Hollow Rd SEC 3 0.32
50 Angel Hollow Ln SEC 1 0.31

Table 4-26 Flood-prone roads in Town of Amherst

Road Segments in Floodplain

Road Name Count Total Length (feet)
1 Ramp on Route 29NB Ramp 2 2,470
2 Monacan Pkwy Primary 3 1,945
3 S Amherst Hwy Primary 5 1,109
4 N Amherst Hwy Primary 2 825
5 Scotts Hill Rd Secondary 1 595
6 Ambherst Hwy Primary 3 522
7 Industrial Park Dr Secondary 1 498
8 Union Hill Rd Secondary 1 472
9 Richmond Hwy Primary 1 168
10 Lexington Tpke Primary 1 124
11 S Main St Primary 1 113
12 Macadam Rd Secondary 1 50

Table 4-27 Road bridges at high risk (scour critical) in floodplain in Amherst County

Location Crossing Coordinate
Winesap Road .35-Rt.1430/2.37-Rt.652 Harris Creek 37.4932, -79.1526
Elon Road 0.80-Rt 635 / 8.63-Rt 501 Maple Creek 37.5455, -79.2660
Patrick Henry Hwy. 2.99-Nel CL/ .40-Rt 662 Naked Creek 37.6640, -79.0109
Toytown Road 0.70-Rt.765/1.00-Rt.739 Turner Creek 37.6134, -78.9946
Puppy Creek Road 2.20-Rt 717 / .10-Rt 60 Buffalo River 37.6558, -79.1496
Dancing Creek Road 1.40-Rt 635/ 1.00-Rt 641 Pedlar River 37.6005, -79.2639
Sandidges Road 0.50-Rt.617/0.60-Rt.632 Thrashers Creek 37.6658, -79.1350
Puppy Creek Rd 0.02-Rt.803/1.00-Rt.636 Puppy Creek 37.6301, -79.1868
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Location Crossing

Name
Dancing Creek Rd.

0.40-Rt.641/2.00-Rt.635

Dancing Creek

Coordinate
37.5980, -79.2706

Earley Farm Road 6.75-Rt.604/1.35-Rt.814 Partridge Creek 37.4827,-78.9928
Earley Farm Road 1.20-Rt.814/6.90-Rt.604 Partridge Creek 37.4810, -78.9931
Dug Hill Road .70-Rt.713/.20-Rt.758 Mill Creek 37.6909, -79.0909

Little Piney Road

2.20-RT.698/1.20-RT.781

Little Piney River

37.7430, -79.1020

Meadow Hollow Road

1.00-Dead End/0.80-Rt 799

Horsley Creek

37.5926, -79.2345

Ramsey Road 0.00-Rt 643/3.70-Rt 647 Pedlar River 37.5734, -79.2592
Glade Road .53-Rt 663 / 1.17-Rt 670 Stovall Creek 37.4623, -79.0574
Pryors Creek Road 0.10-Rt 610/0.70-Dead End Pryor Creek 37.6059, -79.2124

Pierce Mountain Rd

.15-Rt 617/.65-Dead End

Thrashers Creek

37.6983, -79.1458

Possum Island Rd

0.25-Rt 1349/0.35-Rt 701

Trib Mf Stovall Creek

37.4775, -79.0861

Rte 210 Connector 0.50-Rt.622/1.70-Rt.29BYP Williams Run 37.4162,-79.1119
Table 4-28 Road bridges in floodplain in Town of Amherst

Location Crossing Name Coordinates \ Floodplain
.A47-SCL Amherst/.97-29Byp | Williams Creek Route 29 Business 37.5728, -79.0590 1%; 0.2%
.09-29 Bus/1.76-Rt 60 Rutledge Creek | Route 29 37.5611, -79.0638 1%; 0.2%
1.18-S Bus 29 / .67-Rt 60 Rutledge Creek | NBL&SBL Amherst Hwy 37.5733, -79.0522 1%; 0.2%
.84-S Bus 29 / 1.01-Rt 60 Rutledge Creek | NBL Amherst Hwy 37.5715, -79.0527 1%; 0.2%
0.00-Rt.608 / 0.60-Rt.739 Buffalo River Amherst Highway 37.6052, -79.0264 1%; 0.2%
0.15-Rt 838/0.22-ECL Rutledge Creek | Richmond Highway 37.5776, -79.0433 1%; 0.2%
0.10-Rt.1125/0.80-Rt.606 Rutledge Creek | Union Hill Road 37.5767,-79.0483 1%; 0.2%

Note: None of the bridges in the Town of Bedford is rated as at high risk (scour critical).
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Figure 4-11 Vulnerable structures in floodplain of Amherst County, Virginia (overview map)

CVPDC Hazard Mitigation Plan 2020 Update 4-42



Hazard ldentification and Risk Assessment

Figure 4-12 Vulnerable structures in floodplain of Amherst County, Virginia (detailed map)
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Figure 4-13 Vulnerable roads and bridges in floodplain of Amherst County, Virginia
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Figure 4-14 Vulnerable structures, roads and road bridges in floodplain of Town of Amherst, Virginia
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Figure 4-15 Community growth areas and floodplain within Amherst County, Virginia
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4.3.4.2 Appomattox County and Town of Appomattox

Appomattox County is located at the geographic center of Virginia. The county consists of 343 square
miles of gently rolling terrain indicative of Virginia's Piedmont Region. Elevations range from 460 feet to
1,151 feet above sea level. Drainage is provided by James River, Appomattox River, Roanoke River
Drainage Area, and Bent and Wreck Island Creeks. Appomattox County is perhaps best known in history
as the site of the end of the Civil War at Appomattox Court House. The county is bordered to the north by
Ambherst County, Buckingham County, and Nelson County, to the south by Charlotte County, to the east
by Prince Edward County, and Campbell County to the west. James River serves as the northwest border.
The towns of Pamplin and Appomattox are within the county, with the Town of Appomattox being the
county seat. The 2016 population of Appomattox County was 15,314. The top six employers (excluding
local government) in Appomattox are WalMart, Delta Response Team LLC, Kroger, Gretna Health Care
Center, Petrochem Recovery Services, and Farmers Bank of Appomattox.

4.3.4.2.1 Community Characteristics

Appomattox County entered into the NFIP on July 17, 1978, with emergency entry on February 11, 1974.
The current effective date for the FIRMs is January 2, 2008. It is currently in good participating standing
with the program. The county has 8 flood policies in force, with $256,000 losses paid. Appomattox County
plans to continue NFIP compliance. The 1-percent and 0.2-percent annual chance floodplain in
unincorporated areas of Appomattox County cover 15.3 and 15.5 square miles, accounting for 4.6% and
4.6% total area of the county, respectively. The community dashboard for Appomattox County is shown
in Figure 4-16.

The Town of Appomattox entered into the NFIP on May 25, 1984 with emergency entry on February 22,
1974. The current effective date for the FIRMs is January 2, 2008. It is currently in good participating
standing with the program. The town has 2 flood policies in force, with no loss paid. The Town of
Appomattox plans to continue NFIP compliance. The 1-percent and 0.2-percent annual chance flood areas
in the Town of Appomattox both cover approximately 0.2 square miles, accounting for 0.7% total area of
the town. The community dashboard for the Town of Appomattox is shown in Figure 4-17.

Figure 4-16 Community dashboard of Appomattox County (Unincorporated Areas)
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Figure 4-17 Community dashboard of Town of Appomattox

4.3.4.2.2 Principal Flood Problems

This flood risk assessment identifies impacts to the people and property of Appomattox County using the
Flood Risk Discovery Report of Appomattox Watershed (FEMA, 2018) developed under FEMA's Risk
Mapping, Assessment, and Planning (Risk MAP) program and the detailed risk analysis developed for this
Hazard Mitigation Plan. The following principal flood problems have been identified for Appomattox
County.

e Lower grounds along the county’s smaller streams are sometimes damaged by flooding of crops,
deposition of silt on crops, and by channels silting up and preventing proper drainage.

Low-lying areas along James River are subject to periodic flooding.

Tropical storms are responsible for some of the larger floods experienced on James River. Flooding
from these storms almost always occurs in the period of May through November, which is
hurricane season.

Flooding on James River, however, may also be caused by heavy rains at any time.

Streambank stabilization issues in the Sunnydale/ South Church area.

Natural gas line located in floodplain.

9 high risk bridges in the floodplain.

Two repetitive loss properties and one severe repetitive loss property

Lower income population located in the floodplain.

4.3.4.2.3 Vulnerable Population and Structures

Demographic data with dasymetric mapping techniques at census block level were used for profiling the
vulnerable population in or adjacent to floodplains within the Appomattox County incorporated area
FEMA's Risk Map program identified zero of the population is in the floodplain for the county. However,
the county's up to 3.6% (or 5%) population have the potential to be impacted by flooding because of living
in or close to 1-percent (or 0.2-percent) flood zones. Among those populations, 9.2% of them are at a low-
income level, 23.3% are young, and 13.2% are seniors. Whites make up the largest percentage (76.7%) of
Appomattox County residents. Likewise, whites also predominate in or around the floodplain,
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representing 73.9% of the vulnerable population. Blacks are 21.8% of the vulnerable population, Hispanic
or Latino are 1.5%, Asians are 0.2%. There are no Native Americans in the floodplain. Table 4-29 and Table
4-30 provide more demographics of the vulnerable population in Appomattox County, in terms of ethnic
group, income level, and age group.

Table 4-29 Ethnic group in floodplains of Appomattox County

Native

Population Households White Black | Hispanic | Asian Am.

Appomattox 14973 6033 (;?7%;:) (zzog.g;) (11.2;) (0?25%) (0.22%%,)
1% Floodplain | 532 (3.6%) 211 (72?93%) (21.1;%) (1.?%) (o.;%) (o.g%)
gis?dplain 748 (5.0%) 304 (72?7?%) (1(15.286:%) (2.1163%) (o.i%) (o.g%)

Table 4-30 Income level and age group in floodplains of Appomattox County

Income
Population Households <$20k/Yr Age <16 Age >65
Appomattox 14973 6033 1280 (8.5%) | 3325(22.2%) | 2607 (17.4%)
1% Floodplain 532 (3.6%) 211 49 (9.2%) 124 (23.3%) 70 (13.2%)
0.2% Floodplain | 748 (5.0%) 304 82 (11.0%) 161(21.5%) | 118(15.8%)

The unincorporated area of Appomattox County has only 43 (or 49) primary structures identified in the 1-
percent (or 0.2-percent) floodplain shown in Figure 4-18. Most are scattered within the county. No critical
facility or infrastructure was found in the floodplains. The growth areas do contain floodplains shown in
Figure 4-21. Two clusters of vulnerable structures are located in the following areas:

e BentCreek areaalongJames River. About 10 homes or commercial buildings are in the floodplain.
e North bank of James River near the river bend, where 5 homes are concentrated.

The Town of Appomattox has 2 primary structures inside of both 1-percent and 0.2-percent floodplains
shown in Figure 4-20. One pump station near State Rte. 1036 (between Hunter St and Morris Ave) is in
the 0.2-percent floodplain (very close to the 1% floodplain) shown in Table 4-31.

Table 4-31 Critical facility and infrastructure in floodplain of Appomattox County and Town of Appomattox

Facility Name \ Address Facility Type Coordinates Flood Zone *

State Rte. 1036, 37.3481,

H 0,
Appomattox Sewer Pump Station -78.8272 0.2%

Pump Station

Note: 1% (or 0.2%) indicates 1-percent (or 0.2-percent) annual chance flood zone

In the unincorporated areas of Appomattox, there are 75 flood-prone roads, with a total of about 14 miles
road segments in the floodplain (Figure 4-19). The top five susceptible roads are located along James River,
including Chase Trail Ln, Dreaming Creek Rd, Stone Ridge Rd, Oakville Rd, Riverside Dr, and Mill Pond Rd.
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Wheelers Spring Rd and Whispering Pine Rd have multiple flood-prone locations along their route. Among
the 52 road bridges located in the floodplains, 9 are scour critical bridges which identified as at high risk
(Table 4-32).

There are very few road segments in the Town of Appomattox within the floodplain. These include Morris
Ave, Dogwood St, Richmond Hwy (Route 460), Red House Rd, and Church St. Total flood-prone road
segments are about 0.1 miles (Table 4-33). No vulnerable road bridges are found within the town
boundary.

Table 4-32 Top 50 flood-prone roads in Appomattox County (unincorporated area)

Road Segments in Floodplain

Road Name Count \ Total Length (mi)
1 Chase Trail Ln STR 1 1.01
2 Dreaming Creek Rd SEC 7 0.93
3 Stone Ridge Rd SEC 3 0.78
4 Oakville Rd STR 4 0.76
5 Riverside Dr STR 3 0.71
6 Mill Pond Rd SEC 3 0.61
7 Coleman Mountain Rd SEC 1 0.59
8 River Bottom Ln SEC 2 0.53
9 Holiday Lake Rd STR 1 0.39
10 Red House Rd SEC 2 0.34
11 Jersey Ln SEC 1 0.30
12 River Ridge Rd USPRI 2 0.28
13 Wheelers Spring Rd SEC 7 0.27
14 Blackberry Ln SEC 2 0.25
15 Aldridge Ln SEC 2 0.24
16 Hixburg Rd SEC 2 0.24
17 Whispering Pine Rd SEC 5 0.23
18 Buck Creek Rd SEC 2 0.22
19 Anderson Hwy SEC 2 0.22
20 Cutbanks Rd SEC 1 0.21
21 Quarry Rd STR 2 0.19
22 Horseshoe Rd STR 1 0.18
23 James River Rd SEC 2 0.18
24 Silo Rd STR 1 0.18
25 Old Courthouse Rd STR 1 0.17
26 Old Grist Mill Rd SEC 1 0.17
27 Little Cub Rd SEC 1 0.16
28 Hancock Rd SEC 2 0.15
29 Hollywood Rd SEC 1 0.15
30 Mount Pleasant Rd STR 3 0.14
31 Spring Grove Rd SEC 2 0.14
32 Fork Rd STR 1 0.13
33 Whipoorwill Rd SEC 1 0.13
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Road Segments in Floodplain

Road Name Road Type Count \ Total Length (mi)
34 Watt Abbitt Rd SEC 1 0.13
35 Creek Rd SEC 1 0.13
36 Liberty Chapel Rd STR 1 0.12
37 Rock Spring Rd STR 1 0.11
38 Cedar Bend Rd UMS 1 0.11
39 Hummingbird Ln SEC 1 0.11
40 Colemans Mill Rd SEC 1 0.11
41 Trents Mill Rd SEC 1 0.10
42 Swan Rd STR 1 0.10
43 Old Bethany Rd SEC 1 0.10
44 Rough Creek Rd SEC 1 0.09
45 County Line Rd INST 1 0.09
46 Rocks Church Rd STR 1 0.09
47 Poorhouse Creek Rd SEC 1 0.09
48 Willow Oak Rd STR 1 0.09
49 Paradise Rd SEC 2 0.07
50 Salem Rd STR 1 0.07

Table 4-33 Flood-prone roads in Town of Appomattox

Road Segments in Floodplain

Road Name Count \ Total Length (feet)
1 Morris Ave Secondary 1 187
2 Dogwood St Secondary 1 160
3 Richmond Hwy Primary 1 135
4 Red House Rd Primary 1 107
5 Church St Secondary 1 65

Table 4-34 Road bridges at high risk (scour critical) in floodplain in Appomattox County

Location Crossing Coordinate

Route 24

0.52-Rt 627 / 0.66-Rt 656

Appomattox River

37.3819, -78.7898

Mt. Pleasant Road

0.40-Rt.626/2.50-Rt.601

Cabin Branch

37.3501, -78.6057

Liberty Chapel Rd.

0.68-Rt 686 / 1.10-Rt 616

Bent Creek

37.4767, -78.8208

Oakville Road

0.80-Rt 660 / 0.65-Rt 711

North Creek

37.4158, -78.8575

Stonewall Road

0.05-Rt.666/2.65-Rt.665

Wreck Island Creek

37.4382, -78.9081

Bellview Road

1.30-Rt 667 / 0.20-Rt 666

Wreck Island Creek

37.4541, -78.9192

Poorhouse Creek Rd

0.40-Rt 633 / 0.45-Rt 639

Rough Creek

37.3359, -78.6959

Hummingbird Lane

1.60-Rt.608 / 1.30-Rt.668

Holts Branch

37.3925, -78.9275

Arrowhead Road

0.60 -Rt611 / 0.60 -Rt610

Stonewall Creek

37.4088, -78.9825
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Figure 4-18 Vulnerable structures in floodplain of Appomattox County, Virginia
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Figure 4-19 Roads and road bridges in floodplain of Appomattox County, Virginia
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Figure 4-20 Vulnerable structures, roads and road bridges in floodplain of Town of Appomattox, Virginia
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Figure 4-21 Community Growth Areas and Flood Areas within Appomattox County, Virginia
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4.3.4.3 Bedford County and the Town of Bedford

Bedford County consists of 764 square miles located in west-central Virginia, just east of the Roanoke
metropolitan area. Bedford County was formed in 1754 and named for the Fourth Duke of Bedford, a
British Government official. In 1839, the Town of Liberty (now Town of Bedford) was established within
the county limits. The scenic Blue Ridge Mountains make up the county's western border. James River
forms the northeast boundary. The 23,400-acre Smith Mountain Lake is situated to the south on Roanoke
River. The area has rolling to hilly terrain, with elevations from 800 feet to 4,200 feet above sea level,
including the famous Peaks of Otter, Sharp Top and Flat Top along the Blue Ridge Parkway on the county’s
western border. Communities bordering Bedford include Rockbridge County to the northwest, Amherst
County to the north and northeast, Campbell County to the east, Pittsylvania County to the south and
Franklin, Roanoke, and Botetourt Counties to the west. According to the 2016 American Community
Survey five year estimates, the population of Bedford County is 68,676, a 12% increase from the 2010 U.S.
Census. The top five largest employers in Bedford County in 2019 are Centra Health, Elwood Staffing
Services Inc, WalMart, Mail America Communications Inc, and GP Big Island LLC.

In 2013, Bedford City abandoned its status as an independent city and became a town in Bedford County.
The reversion of Bedford City added approximately 6,222 residents (2010 Census) and nearly seven square
miles to Bedford County. Additionally, it increased the town’s boundaries by 1.5 square miles. The
reversion brought changes to the tax structure, utility provision, public safety, schools, representation,
election districts, etc.

4.3.4.3.1 Community Characteristics

Bedford County entered into the NFIP on September 29, 1978, with emergency entry on January 16, 1974.
The current effective date for the FIRMs is September 29, 2010. It is currently in good participating
standing with the program. The county has 128 flood policies in force (122 policies within the
unincorporated areas), with $227,000 losses paid by 2019 (Figure 4-22). Bedford County plans to continue
NFIP compliance. The 1-percent and 0.2-percent annual chance flood areas in Bedford County cover 40.6
and 42.3 square miles, accounting for 5.2% and 5.5% total area of the entire county, respectively.

Figure 4-22 Community dashboard of Bedford County (Unincorporated Areas)
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The Town of Bedford entered into the NFIP on June 1, 1978, with emergency entry on March 12, 1974
(Figure 4-23). The current effective date for the FIRMs is also September 29, 2010. It is currently in good
participating standing with the program. The town plans to continue NFIP compliance. The 1-percent and
0.2-percent annual chance flood areas in the Town of Bedford cover 0.4 and 0.5 square miles, accounting
for, respectively, 4.3% and 5.2% total area of the town.

Figure 4-23 Community dashboard of Town of Bedford

4.3.4.3.2 Principal Flood Problems

This flood risk assessment identifies impacts to the people and property of Bedford County. Using the
Flood Risk Discovery Report of Middle James-Buffalo Watershed (FEMA, 2019) developed under FEMA's
Risk Mapping, Assessment, and Planning (Risk MAP) program and the detailed risk analysis developed for
this Hazard Mitigation Plan, the following principal flood problems have been identified for Bedford
County and the Town of Bedford:

e Low-lying areas of Bedford County are subject to periodic flooding caused by overflow of the
streams.

e The most severe flooding is usually the result of heavy rains from tropical storms; however, creek
flooding occurs after locally heavy thunderstorms.

e Fill placement in the floodway has modified water-surface elevations from the downstream end
of the Westgate Shopping Center culvert to West Main Street due to loss of storage and changes
to the type, diameter, and length of drainage structures.

e Critical facilities located in the floodplain include: three pump stations and three electric
substations.

6 high risk bridges in the floodplain.
Three repetitive loss properties and one severe repetitive loss property.
Older and lower income population located in the floodplain.
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4.3.4.3.3 Vulnerable Population and Structures

Demographic data with dasymetric mapping techniques at census block level of Bedford County
(incorporated area) were used for profiling the vulnerable population in or adjacent to floodplains. FEMA's
Risk Map program identified around 1% of the County population is in the floodplain. However, the
county's up to 13.8% (or 17.7%) population have the potential to be impacted by flooding because of living
in or close to 1-percent (or 0.2-percent) flood zones. Among those populations, 6.8% are at a low-income
level, 20.9% are young (age < 16), and 17.9% are seniors (age > 65). Whites make up the vast majority
(90.3%) of Bedford County residents. Likewise, whites predominate in or around the floodplain,
representing 90.7% of the vulnerable population. Blacks are 5.1% of the vulnerable population, Hispanic
or Latino are 1.7%, Asians are 0.9%, and Native Americans are 0.2%. Table 4-35 and Table 4-36 provide
more demographics of the vulnerable population in Bedford County, in terms of ethnic group, income
level, and age group.

Table 4-35 Ethnic group in floodplains of Bedford County

Population | Households Black  Hispanic Asian
62035 3909 1090 700 172
Bedford 68676 27465 1 903%) | (5.7%) | (1.6%) | (1L.0%) | (0.3%)
1% 9443 3965 8562 481 160 88 20
Floodplain (13.8%) (90.7%) | (5.1%) (1.7%) (0.9%) (0.2%)
0.2% 12129 5162 10825 789 196 105 36
Floodplain (17.7%) (89.2%) | (6.5%) (1.6%) (0.9%) (0.3%)

Table 4-36 Income level and age group in floodplains of Bedford County

Population Households Income <$20k/Yr Age <16 Age >65
Bedford 68676 27465 3914 (5.7%) 15305 (22.3%) | 11147 (16.2%)
1% Floodplain 9443 3965 646 (6.8%) 1969 (20.9%) 1672 (17.7%)
0.2% Floodplain 12129 5162 854 (7.0%) 2392 (19.7%) 2467 (20.3%)

The unincorporated area of Bedford County has 339 (or 749) primary structures and 19 (or 22) critical
facilities and infrastructures identified in the 1-percent (or 0.2-percent) floodplain (shown in Figure 4-24.
Most vulnerable structures are located in the following areas:

e Smith Mountain Lake / Roanoke River. More than half of the vulnerable structures are
concentrated here (Figure 4-28, Panel B and C). Several vulnerable campgrounds or RV park
resorts are also located in this area. As mentioned in the data cleaning process section of this
chapter, recreational vehicles or trailer homes and covered boat docks in this area are excluded
from inventory and loss analysis. However, it is important to know their existence and to notify
owners of these structures to make them aware of the potential hazard.

e Major / Powells Store area. Over 50 homes and a church near James River and Big Island Hwy are
in the floodplain (Figure 4-29, Panel D). The Georgia-Pacific Corporation Big Island LLC, one of the
top 5 employers of the county, is also in the floodplain of this area.
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e Forestarea. This area is also designated as the largest one of the community growth areas (Figure
4-32). Approximately 50 homes are in the floodplain (Figure 4-29, Panel E).

e Montvale area. A row of homes north of W Lynchburg Salem Tpke (Route 221) are in the
floodplain (Figure 4-27, Panel A).

The Town of Bedford has 29 (or 38) primary structures and 7 (or 7) critical facilities and infrastructures
identified in the 1-percent (or 0.2-percent) floodplain (shown in Figure 4-27). Most of the vulnerable
structures are located along Route 221 (E Main St and W Main St) of the town.

Table 4-37 provides the vulnerable critical facilities and infrastructures of Bedford County and the Town
of Bedford (shown in Figure 4-25). Within the Bedford County unincorporated areas, there are 6
campgrounds, 2 electrical substations, 4 energy facilities, 6 sewer pump stations, 1 water booster pump
station, and 2 wastewater treatment plants situated in the floodplain. In the Town of Bedford, there are
2 electrical substations, 4 sewer pump stations, and the Bedford Wastewater Treatment Plant (partially
in floodplain) in either 1-percent or 0.2-percent floodplain (Table 4-37).

Itis worth mentioning that 5 facilities not in the floodplain still need attention. It is either because a corner
of the parcel is in a flood zone but the structure isn't, or the property is very close to the floodplain. Table
4-38 lists these potential vulnerable structures adjacent to floodplains, including 3 schools, 1 assisted care
facility, 1 hazmat facility, and 1 sewer pump station. For example, the athletic field of Montvale
Elementary is in the floodplain, but the school buildings are not.

Table 4-37 Critical facility and infrastructure in floodplain of Bedford County and the Town of Bedford

Flood
Facility Name Facility Type Coordinates Zone*
;I:lisr:ord Harbour Rv Park %?I?ﬁﬂ(;r:t;;ers Paradise Campground 53779165:13% 1%; 0.2%
e o ey 35 P
POTSTOMO S5 TS| oo | T | oz
Moorman Marina éit(()j\l:?l:vtrman Rd, Campground _377927273523’ 1%; 0.2%
Tri-County Marina ;tZaiiloSnunrise Loop, Lynch Campground —37790549652; 1%; 0.2%
R el G Py 5 P
Electrical Substation ** 678 Orange St, Bedford Eluebcsttr:t?gn :9’7793;13243; 1%; 0.2%
Electrical Substation ** Macon St, Bedford Eluebc:tr:t?an _377935349131" 1%; 0.2%
e susaion | o8 rdfi [Ny ol 70 o
Electrical Substation |1$?§:dChurchill Rd, Big E:ﬁ:::;?:m —37795:91718, 1%; 0.2%
Coleman Falls Dam Hydro 6007 Lee Jackson Hwy, Energy 37.5021, 1%; 0.2%
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Address

Coordinates

Zone*

Facility Name

Facility Type

Plant Coleman Falls Facility -79.3006
Georgia-Pacific Big Island 9363 Lee Jackson Energy 37.5351, 1%: 0.2%
Plant Highway, Big Island Facility -79.3573 T
Holcomb Rock Dam Hydro 4839 Holcomb Rock Road, | Energy 37.5036, /. A A0
L 1%; 0.2%
Plant Holcomb Rock Facility -79.2628
Smith Mountain Dam Hydro Energy 37.0413, o/ A o
Plant Route 1, Penhook Facility .79 5356 1%; 0.2%
Georgia Pacific Corp - Big 9363 Lee Jackson HazMat 37.5328, 1%: 0.2%
Island Mill Highway, Big Island Facility -79.3556 T
. . 2474 Cottontown Rd, Sewer Pump | 37.3953, o/ A A0
Lake Vista Pump Station Forest Station 79 2606 1%; 0.2%
Moneta Wwtp/ Influent 1622 White House Rd, Sewer Pump | 37.1722, 1%: 0.2%
Pump Station Ps 3 Moneta Station -79.6121 a
. Craddock Creek / Coves Sewer Pump | 37.0934, 0
Pump Station End Rd, Huddleston Station -79.5646 %
. Sewer Pump | 37.0874, o/ N A0
Pump Station Huddleston Station -79.5700 1%; 0.2%
. 1725 Whitfield Dr Sewer Pump | 37.3504
* * ’ ’ o/. 0,
Pump Station #2 Bedford Station -79.5224 1%; 0.2%
. Sewer Pump | 37.3388
% % ’ o/.. 0,
Pump Station #3 1012 Orange St, Bedford Station -79.4941 1%; 0.2%
. . Sewer Pump | 37.3559
* % ’ 0,
Pump Station #5 Oliver St, Bedford Station 79 5081 1%
. Peaks Rd / Woods Rd, Sewer Pump | 37.3894, o A A0
Pump Station #6 Bedford Station -79.5516 1%; 0.2%
. . . Sewer Pump | 37.3537
* %k ’ o/.. 0,
Pump Station #8 Villa Oak Cir, Bedford Station 79.5212 1%; 0.2%
. 13080 S Old Moneta Rd, Sewer Pump | 37.1820, o A A0
Sewer Pump Station #2 Moneta Station -79.6157 1%; 0.2%
Wastewater
Bedford Wastewater 37.3336, o A A0
Treatment Plant ** 852 Orange St, Bedford Treatment 79 5067 1%; 0.2%
Plant
Wastewater
. Rte 608, White House Rd, 37.1727, o/ M 0
Moneta Regional WWTP Moneta Treatment .79 6128 1%; 0.2%
Plant
Montvale Wastewater 185 Little Patriot Dr, 'I\{\r/::i?nv‘;tter 37.3752, 1%
Treatment Bedford -79.7078 ?
Plant
Water
Water Pump Station -5 Booster 37.3897, o/ A 0
(Town of Bedford Water) 4690 Peaks Rd, Bedford Pump -79.5531 1%; 0.2%
Station

Note: * 1% (or 0.2%) indicates 1-percent (or 0.2-percent) annual chance flood zone. ** Located in the

Town of Bedford.
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Table 4-38 Critical facility and infrastructure located outside of (but adjacent to) floodplain of Bedford
County and Town of Bedford

Facility Name \ Address Facility Type Coordinates ‘ Note
odTechnorogy | G0Edmund | 3m, | ot
8 | street, Bedford -79.5251 P

Center

. Rd, Montvale V| 797342 8
Terminal
English Meadows | 931 Ashland Aesisted Care 37.3429, :Dna;ltsooj F:;ci’:erty are
Elks Home Campus | Avenue, Bedford -79.5349 P

(pathways)
. 100 Ashwood 37.3693, Back of property in
Forest Middle Drive, Forest Schools -79.3096 floodplain
Montvale 1 Little Patriot Schools 37.3759, Athletic field in
Elementary Drive, Montvale -79.7084 floodplain
. 1601 Nichols Rd, Sewer  Pump 37.3524, Very close to

Pump Station #1 Bedford Station -79.5363 floodplain

In the unincorporated areas of Bedford County, there are 236 flood-prone roads (including primary and
secondary roads, and ramps) with a total of about 51 miles road segments in the floodplain (Table 4-39).
The top 10 susceptible roads are Rocky Mountain Rd, Lee Jackson Hwy, Elk Valley Rd, Oslin Creek Rd,
Fontella Rd, Big Island Hwy, Bore Auger Rd, Goose Creek Valley Rd, Turner Branch Rd, and Blue Ridge Pkwy.
All these roads have multiple flood-prone locations along their route. There are 6 high risk (scour critical)
road bridges identified (Table 4-41).

In the Town of Bedford, there are 25 roads that could be impacted during flooding. Road segments in the
floodplain are about 2 miles in total (Table 4-40). The top five most susceptible roads are Macon St, Blue
Ridge Ave, Dr Martin Luther King Jr Byp, Woodhaven Dr, and Peaks Rd. Among these roads, Blue Ridge
Ave and Dr Martin Luther King Jr Byp have multiple locations that could be flooded. Two road bridges on
Peaks road and Route 112 within the town boundary are in floodplain but not rated as at high risk (Table
4-42).

Table 4-39 Top 50 flood-prone roads in Bedford County (unincorporated area)

Road segments in Floodplain

Rank | Road Name Road Type

Count \ Total Length (mi)
1 Rocky Mountain Rd SEC 15 3.47
2 Lee Jackson Hwy 11 2.64
3 Elk Valley Rd UMS 8 1.79
4 Oslin Creek Rd SEC 8 1.62
5 Fontella Rd SEC 2 1.61
6 Big Island Hwy SEC 11 1.51
7 Bore Auger Rd SEC 9 1.47
8 Goose Creek Valley Rd SEC 12 1.19
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Road segments in Floodplain
Rank | Road Name Road Type Count Total Length (mi)

9 Turner Branch Rd SEC 5 1.06
10 Blue Ridge Pkwy UMS 5 1.03
11 Hunting Creek Rd 1 1.02
12 Drewrys Hill Rd SEC 1 0.97
13 W Lynchburg Salem Tpke SEC 2 0.81
14 Peters Creek Rd STR 6 0.64
15 Hardy Rd STR 4 0.62
16 Nemmo Rd STR 1 0.62
17 Peaks Rd STR 3 0.59
18 Fishermans Cove Rd SEC 1 0.57
19 Wilkerson Mill Rd STR 1 0.53
20 Wyatts Way STR 2 0.52
21 Oil Terminal Rd STR 1 0.52
22 Battery Creek Dr SEC 2 0.51
23 Riverside Cir SEC 5 0.51
24 Roaring Run Rd SEC 2 0.50
25 Stewartsville Rd STR 5 0.50
26 Hawkins Ridge Rd SEC 1 0.48
27 Simmons Mill Rd USPRI 4 0.48
28 Patterson Mill Rd SEC 7 0.47
29 Red Hill Rd SEC 3 0.47
30 Hurricane Dr STR 3 0.46
31 Woods Rd SEC 2 0.45
32 E Lynchburg Salem Tpke SEC 6 0.43
33 Lankford Mill Rd STR 3 0.42
34 Sheep Creek Rd STR 2 0.42
35 Lazenbury Rd UMS 1 0.41
36 Jordantown Rd STR 5 0.39
37 Forest Rd SEC 5 0.35
38 Churchill Rd SEC 1 0.34
39 Lick Mountain Dr SEC 1 0.34
40 Goodview Rd STR 4 0.33
41 Moneta Rd SEC 4 0.33
42 Anthony Home Rd SEC 1 0.31
43 Forbes Mill Rd SEC 2 0.31
44 Smith Mountain Lake Pkwy SEC 2 0.30
45 Otterville Rd SEC 2 0.28
46 Stony Brook Rd SEC 1 0.28
47 Saunders Rd URB 3 0.28
48 Penns Mill Rd SEC 2 0.28
49 Holcomb Rock Rd STR 1 0.27
50 Cove Creek Farm Rd URB 1 0.27
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Table 4-40 Flood-prone roads in Town of Bedford

Road segments in Floodplain

Road Name Road Type Count \ Total Length (feet)
1 Macon St Secondary 1 2,036
2 Blue Ridge Ave Primary 5 1,408
3 Dr Martin Luther King Jr Byp Primary 4 1,312
4 Woodhaven Dr Secondary 1 656
5 Peaks Rd Primary 1 610
6 Panorama Ln Secondary 1 431
7 Liberty St Secondary 1 386
8 Independence Blvd Primary 1 326
9 Summit St Secondary 1 321
10 Activity PI Secondary 1 305
11 Gold Rd Secondary 1 287
12 Jeter St Secondary 1 266
13 E Main St Primary 2 265
14 Monroe St Secondary 1 233
15 Park St Secondary 1 227
16 Burks Hill Rd Primary 1 209
17 W Cook St Secondary 1 187
18 Crenshaw St Primary 1 187
19 Pinecrest Ave Secondary 1 186
20 Roberts Ln Secondary 1 181
21 Orange St Secondary 1 163
22 Haynes Aly Secondary 1 117
23 Nichols Rd Secondary 1 107
24 Whitfield Dr Secondary 1 102
25 Maxwell Cir Secondary 1 98

Table 4-41 Road bridges at high risk (scour critical) in floodplain in Bedford County

Location Crossing \ Coordinate

Wyatts Way/24 1.79-Camb Co; 0.19-Rt 709 Br. Of Big Otter River 37.2456, -79.3450
Lee-Jackson Hwy501 0.02 Rt 604; 0.02 Rt 122 Hunting Creek 37.5369, -79.3665
Goshen Road / 664 0.40 Rt 646; 0.30 End Mt Elk Creek 37.3853, -79.3487
Goose Ck Vly R 695 0.02 Rt 680; 3.72 BRPkwy N. Fork Goose Creek 37.4436, -79.6686
Dickerson Mill 746 0.65 Rt 691; 2.05 Rt 801 Goose Creek 37.2806, -79.6143
BLUE RIDGE James River & U.S. 37.5549, -79.3699
PARKWAY 2.0 MILES TO VA ROUTE 130 Route
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Table 4-42 Road bridges in floodplain in Town of Bedford

Location Crossing Coordinates \ Floodplain
PEAKS 0.00 NCL BEDFORD; 0.00 . . 37.3553, - o/ M A0
RD./43 BEDFORD COUNTY Little Otter River 79.5355 1%; 0.2%
) Rt.122 Over Johns 37.3372, - o/ A A0
RTE. 122 0.87 RT.460;0.91 RT. 221 Creek 79 4964 1%; 0.2%

Note: No high risk (scour critical) bridge is identified in the Town of Bedford
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Figure 4-24 Vulnerable structures in floodplain of Bedford County, Virginia
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Figure 4-25 Critical facilities and infrastructure in floodplain of Bedford County, Virginia
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Figure 4-26 Road and road bridges in floodplain of Bedford County, Virginia
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Figure 4-27 Vulnerable structures, roads and road bridges in floodplain of Town of Bedford, Virginia (Panel
A)
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Figure 4-28 Vulnerable structures, roads and road bridges in floodplain of Bedford County, Virginia (Panel
B, C)
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Figure 4-29 Vulnerable structures, roads and road bridges in floodplain of Bedford County and Town of
Bedford, Virginia (Panel D, E, F)
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Figure 4-30 Vulnerable structures, roads and road bridges in floodplain of Town of Bedford, Virginia
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Figure 4-31 Community growth areas and floodplain within Bedford County, Virginia (Panel 1, 2)
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Figure 4-32 Community growth areas and floodplain within Bedford County, Virginia (Panel 3 to 6)
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4.3.4.4 Campbell County, Town of Brookneal, and Town of Altavista

Campbell County is located in the south-central Piedmont Region of Virginia, 115 miles west of Richmond,
in the foothills of the Blue Ridge Mountains. From its beginnings in 1781 as a frontier settlement, to its
emergence as a tobacco producer and then a center for industrial manufacturing, Campbell County has
continually evolved and grown with national and world changes. The county is bordered on the north by
the City of Lynchburg and James River and in the South by Roanoke (Staunton) River. According to the
2016 American Community Survey five year estimates, the population of Campbell County is 55,061 —
about 1% increase from the 2010 Census. The top five major employers in Campbell County in 2019 are
BWXT Nuclear Operations Group Inc, BGF Industries Inc., Abbott Laboratories, Moore's Electrical and
Mechanical, and WalMart.

The Town of Brookneal, near Phelps Creek and Falling River, has been a center for commerce for the
surrounding counties of Campbell, Charlotte, and Halifax since its founding in 1802. The unincorporated
Town of Rustburg serves as the county seat.

The Town of Altavista is a relatively new town in southern Campbell County, incorporated in 1912.
Residential and industrial growth occurred within the town boundaries until around 1960, after which the
concentration of new development took place outside the boundaries.

4.3.4.4.1 Community Characteristics

Campbell County entered into the NFIP on October 17, 1978, with emergency entry on December 27,
1973. The current effective date for the FIRMs is August 28, 2008. They are currently in good participating
standing with the program. The county has 42 flood policies in force (31 policies within the unincorporated
areas) with $717,000 losses paid. Campbell County plans to continue NFIP compliance. The 1-percent and
0.2-percent annual chance flood areas in Campbell County take 28.0 and 29.7 square miles, accounting
for 5.5% and 5.8% total area of the entire county respectively.

Town of Altavista entered into the NFIP on August 1, 1978, with emergency entry on February 19, 1974.
The current effective date for the FIRMs is August 28, 2008. They are currently in good participating
standing with the program. The town has 12 flood policies in force with $159,000 losses paid. Town of
Altavista plans to continue NFIP compliance. The 1-percent and 0.2-percent annual chance flood areas in
the Town of Altavista take 1.0 and 1.1 square miles, accounting for respectively 20% and 21.6% total area
of the town.

Town of Brookneal entered into the NFIP on March 1, 1978, with emergency entry on January 15, 1974.
The current effective date for the FIRMs is August 28, 2008. They are currently in good participating
standing with the program. The Town of Brookneal has 3 flood policies in force with S0 losses paid. The
Town of Brookneal plans to continue NFIP compliance. The 1-percent and 0.2-percent annual chance flood
areas in the Town of Brookneal take 0.3 and 0.3 square miles, accounting for respectively 8.7% and 9.4%
total area of the town.
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Figure 4-33 Community dashboard of Campbell County (Unincorporated Areas)

Figure 4-34 Community dashboard of Altavista

CVPDC Hazard Mitigation Plan 2020 Update 4-75



Hazard ldentification and Risk Assessment

Figure 4-35 Community dashboard of Brookneal

4.3.4.4.2 Principal Flood Problems

This flood risk assessment identifies impacts to the people and property of Campbell County using the
Flood Risk Discovery Report of Middle James-Buffalo Watershed (FEMA, 2019) developed under FEMA's
Risk Mapping, Assessment, and Planning (Risk MAP) program and the detailed risk analysis developed for
this Hazard Mitigation Plan, the following principal flood problems have been identified for Campbell

County.

Low-lying areas of Campbell County adjacent to streams
studied by detailed methods are subject to periodic
flooding.

The most severe flooding is usually a result of heavy rains
from tropical storms, while on the smaller creeks, the
major floods are the result of local thunderstorms or
frontal systems.

Critical facilities located in the floodplain include: nuclear
facility property (and major employer), Falling River
Treatment Plant, Staunton River Treatment Plant,
Campbell County Utility and Service Authority, and Flat
Creek Pump Station.

8 high risk bridges in the floodplain.

Natural gas line and fuel pipeline located in floodplain.

The nuclear facility identified in this
HMP falls in the Nuclear Reactors,
Materials, and Waste Sector
classification (Cybersecurity &
Infrastructure Security Agency). The
subcategory of this critical
infrastructure sector is the Nuclear
Fuel Cycle Facility category. The
hazards of a Nuclear Fuel Cycle Facility
are very different than those found in
a nuclear power reactor or a nuclear
waste facility.

One repetitive loss property and no severe repetitive loss properties.

Older population located in the floodplain.

4.3.4.4.3 Vulnerable Population and Structures

The vulnerable population in or adjacent to floodplains within the incorporated area of Campbell County

was profiled using demographic data with dasymetric mapping techniques at census block level. FEMA's
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Risk Map program identified 1% of the population is in the floodplain for the county. However, the
county's up to 3.1% (or 4%) population have the potential to be impacted by flooding because of living in
or close to 1-percent (or 0.2-percent) flood zones. Among those populations, 8% of them are at a low-
income level (annual income < $20K), 22.2% are young (age < 16), and 16.2% are seniors (age > 65). Whites
make up the largest share (81.3%) of the total residents in Campbell County. Likewise, whites also
predominate in or around the floodplain, representing 85.4% of the vulnerable population. Blacks are
11.8% of the vulnerable population, Hispanic or Latino are 1%, Asians are 0.1%, and Native Americans are
0.3%. Table 4-43 and Table 4-44 provide more demographics of the vulnerable population in Campbell
County, in terms of ethnic group, income level, and age group.

Table 4-43 Ethnic group in floodplains of Campbell County

Native

Population  Households | White Black Hispanic | Asian Am
Campbell 24842 22441 (gf;j)) (1747.1074) (19.;;) (15.303/0) (ol.:oz/o)
;r/godplain 1726 (3.1%) 683 (81:.471;) (1?;%) (1.15%) (o.i%) (o.i%)
gisz’dplain 2203 (4.0%) 891 (8128.;;)) (1?1.1;@ (1?52%) (o.i%) (o.g%)

Table 4-44 Income level and age group in floodplains of Campbell County

Households | Income <$20k/Yr | Age >65

\ Population

Age <16

Campbell 54842 22441 4844 (8.8%) 12044 (22.0%) | 8685 (15.8%)
1% Floodplain 1726 (3.1%) 683 138 (8.0%) 383 (22.2%) 279 (16.2%)
0.2% Floodplain | 2203 (4.0%) 891 175 (7.9%) 474 (21.5%) 378 (17.2%)

The unincorporated area of Campbell County has 69 (or 89) primary structures, 5 (or 6) critical facilities
and infrastructures identified in the 1-percent (or 0.2-percent) floodplain. These are shown in Figure 4-36.
Most of the structures and facilities are scattered within the county. There are a dozen homes
concentrated near the East Brook / Kelly area in the north of the county. Table 4-45 lists critical facilities
and infrastructures in the floodplain, including 1 energy facility, 1 nuclear facility, 1 hazmat facility, 2
historic sites, and 2 sewer pump stations (shown in Figure 4-37).

The Town of Altavista has 21 (or 23) primary structures identified in the 1-percent (or 0.2-percent)
floodplain (shown in Figure 4-39). They are:

e Single family homes along Lynch Rd which parallels Lynch Creek.
e Single family homes or commercial buildings between Norfolk Southern Railroads and Roanoke
River bank.

Five critical facilities and infrastructures, including Lane Home Furnishings, Altavista Area YMCA Family
Center, Altavista Wastewater Plant, and BGF Industries Inc are in the floodplain. Among these facilities,
the BGF Industries Inc is also one of the largest employers of Campbell County (ranks #4). The Altavista

CVPDC Hazard Mitigation Plan 2020 Update 4-77



Hazard Identification and Risk Assessment

Water Plant and the Intake Pump Station are also in the floodplain. The Plant is in Pittsylvania County and
the intake is in Campbell County.

The Town of Brookneal has 1 (or 2) primary structures in the 1-percent (or 0.2-percent) floodplain. There
are 4 critical facilities and infrastructures in both 1-percent and 0.2 percent floodplains, including 1
communication facility, 1 historic site (Cat Rock Sluice), and 2 wastewater treatment plants (in Falling

River and Staunton River). These are shown in Figure 4-40.

The floodplains overlaid with the community growth areas are shown in Figure 4-41 and Figure 4-42 for
Campbell County, Altavista, and Brookneal.

Table 4-45 Critical facility and infrastructure in floodplain of Campbell County, Altavista, and Brookneal

Flood

Facility Type Coordinates

Facility Name Address Zone*
WODI - AM - The Rain 1230 Radio Road Communication 37.0384, 1%,;
Broadcasting, Inc. *** Brookneal Facility -78.9420 0.2%
37.0931 1%;
L i . E ili ! !
eesville Hydro Plant Rt. 754, Hurt nergy Facility -79.4022 0.2%
401 Amherst Avenue 37.1122 1%;
B . * % ’ . ’ Y]
GF Industries Altavista HazMat Facility 79,2782 0.2%
37.1097 1%;
L . . k% 1 . g ’ ’
ane Home Furnishings 701 5Th St, Altavista HazMat Facility 79,9855 0.2%
Lynchburg Casting 1132 Mt Athos Rd, s 37.4027, 0
Industries Lynchburg HazMat Facility -79.0595 1%
General Location 37.0436 1%;
. , . e \ ;
Cat Rock Sluice Brookneal Historic Site -78.9599 0.2%
. 3771 Hat Creek Rd, . L 37.1397, 1%;
Harpers Mill Brookneal Historic Site 78,8988 0.2%
L . Mount Athos Rd & James . . 37.3932, 1%;
Six Mile Bridge River, Lynchburg Historic Site 79,0612 0.2%
Altavista Area YMCAFamily 1000 Franklin Ave, Large Population 37.1140, 1%;
Center ** Altavista Venue -79.2889 0.2%
Campbell Co Util And Serv 9625 Leesville Rd, Sewer Pump 0.0000, 1%;
Auth/Sewer Pump Station Evington Station 0.0000 0.2%
. 13238 Wards Rd N, Sewer Pump 37.3096, 1%;
Flat Creek Pump Station Lynchburg Station -79.1831 0.2%
Altavista Wastewater Plant Ln Access Rd. Altavista Wastewater 37.1123, 1%;
** ! Treatment Plant -79.2740 0.2%
Brookneal Town - Falling - Wastewater 37.0522, 1%;
River *** Wickliffe Ave, Brookneal Treatment Plant -78.9340 0.2%
Brookneal Town - Staunton Radio Rd. Brookneal Wastewater 37.0376, 1%;
River *** ! Treatment Plant -78.9391 0.2%

Note: * 1% (or 0.2%) indicates 1-percent (or 0.2-percent) annual chance flood zone. ** Located in the

Town of Altavista. *** Located in the Town of Brookneal.
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In the unincorporated areas of Campbell County, there are 104 flood-prone roads (including primary and
secondary roads, and ramps) with a total of about 21 miles road segments in the floodplain (shown in
Figure 4-38). The top 5 susceptible roads are Campbell Hwy, Mt Athos Rd, Halseys Bridge Rd, Richmond
Hwy, and Johnson Creek Rd. All these roads have multiple flood-prone locations along their route. Norfolk
Southern Railroad tracks along the south bank of James River may be impacted during flooding events.
There are 7 road bridges identified as at high risk (scour critical) in the floodplain (Table 4-46).

Total of 14 roads in the Town of Altavista intersect with the floodplain. The top 5 most flood-prone roads
are Lane Access Rd, Main St, Pittsylvania Ave, 3rd St, and Lynch Rd. Total road segments in the floodplain
are about 3 miles. One road bridge on Clarion Road is identified as at high risk.

In the Town of Brookneal, total road segments in the floodplain are about 0.9 miles. These roads include
Dog Creek Rd, Radio Rd, Wickliffe Ave, Lusardi Dr, and Juniper Cliff Rd. No high risk bridges are identified
in the town.

Table 4-46 Top 50 flood-prone roads in Campbell County (unincorporated area)

Road segments in Floodplain

Road Name Count \ Total Length (mi)
1 Campbell Hwy STR 9 1.47
2 Mt Athos Rd SEC 2 1.43
3 Halseys Bridge Rd SEC 4 1.26
4 Richmond Hwy SEC 5 1.05
5 Johnson Creek Rd SEC 9 0.95
6 Red Oak School Rd SEC 2 0.79
7 Long Island Rd STR 1 0.79
8 Bedford Hwy STR 5 0.76
9 Leesville Rd STR 2 0.56
10 Seneca Rd 2 0.49
11 Three Creeks Rd SEC 2 0.42
12 U S Highway No 29 SEC 5 0.41
13 Red House Rd STR 3 0.40
14 Lynch Rd SEC 1 0.34
15 Railroad Ave STR 2 0.31
16 Dearborn Rd STR 4 0.30
17 Tardy Mountain Rd STR 1 0.28
18 Riverbend Rd STR 2 0.28
19 Beaver Creek Xing STR 2 0.27
20 Taylor Pl SEC 1 0.25
21 Wheeler Rd STR 1 0.23
22 Colonial Hwy SEC 2 0.23
23 Eastbrook Rd SEC 2 0.23
24 Flat Creek Ln UMS 2 0.21
25 Deer Haven Dr SEC 3 0.20
26 Pigeon Run Rd SEC 2 0.19
27 Stevens Rd SEC 1 0.19
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Road segments in Floodplain

Road Name Road Type Count \ Total Length (mi)
28 Stage Rd SEC 3 0.19
29 Gladys Rd SEC 3 0.19
30 Trestle Rd SEC 1 0.18
31 Lawyers Rd UMS 2 0.18
32 Whitehall Rd SEC 3 0.17
33 Richmond Hwy Ramp SEC 1 0.17
34 Lynchburg Hwy SEC 2 0.17
35 Camp Hydaway Rd SEC 1 0.16
36 Lynbrook Rd UMs 1 0.16
37 Morris Church Rd SEC 1 0.15
38 Swinging Bridge Rd SEC 2 0.15
39 Wards Rd STR 3 0.15
40 Chellis Ford Rd SEC 1 0.14
41 Shirlen Dr SEC 1 0.14
42 English Tavern Rd SEC 1 0.13
43 Masons Mill Rd STR 2 0.13
44 Five Links Ln SEC 1 0.12
45 Two Bid Rd SEC 2 0.12
46 Bethany Rd SEC 2 0.11
47 Bear Creek Rd STR 2 0.11
48 East Ferry Rd STR 2 0.11
49 Evington Rd SEC 1 0.11
50 Hurt Rd STR 2 0.11

Table 4-47 Flood-prone roads within Town of Altavista

Road segments in Floodplain

Rank Road Name Road Type o Total Length
(feet)
1 Lane Access Rd Secondary 2 3228
2 Main St Primary 3 2795
3 Pittsylvania Ave Primary 2 2283
4 3rd St Secondary 1 2028
5 Lynch Rd Secondary 1 1700
6 Clarion Rd Primary 1 682
7 Broad St Secondary 1 604
8 Lynch Mill Rd Primary 1 503
9 7th St Secondary 1 492
10 Riverbend Rd Primary 1 391
11 West Rd Secondary 1 341
12 U S Highway No 29 Primary 1 120
13 5th St Secondary 1 78
14 Avoca Ln Secondary 1 66
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Table 4-48 Flood-prone roads within Town of Brookneal

Road segments in Floodplain

Road Name Road Type Count Total Length (feet)
1 Dog Creek Rd Primary 1 2130
2 Radio Rd Secondary 1 1693
3 Wickliffe Ave Primary 1 518
4 Lusardi Dr Primary 1 365
5 Juniper Cliff Rd Secondary 1 243

Table 4-49 Road bridges at high risk (scour critical) in floodplain in Campbell County

Name Location Crossing \ Coordinate

Red House Road 1.6-Rt 643 / 1.00-Rt 648 Falling River 37.1953, -78.9495
Mitchell Mill Road 1.00-Rt 699/1.60-Rt 701 Big Seneca Creek 37.1570, -79.1205
Clarion Road 0.09-Rt.714/1.10-Rt.712 Stream 37.5611, -79.0638
Red House Road 2.50-Rt 736/0.40-Rt 834 Little Falling River 37.1918, -78.8777
Hurt Road 1.50-Rt 601/0.45-Rt 618 Little Falling River 37.1405, -78.9153
Three Creeks Road 0.90-Rt.652/0.60-Rt.708 Mollys Creek 37.1706, -78.9724
East Ferry Road 0.60 Rt 727 / 1.00 Rt 751 Seneca River 37.1925, -79.1250
Evington Road 0.60-Rt 934/2.10-Bedfo CL Buffalo Creek 37.2473, -79.3052

Table 4-50 Road bridges in floodplain in Town of Altavista

Name Location Crossing Coordinates Floodplain
0.00-CmpbCo./0.00- . 37.1268, o.M 0
Route 29 Bus. PittCo. Staunton River & Ns Pwy -79.2707 1%; 0.2%
. . 37.1388,
Riverbend Road | 0.05-Rt 875/0.20-Rt 29B | Otter River -79.2441 1%; 0.2%
. 0.30-Rt  43/2.83 NCL 37.1104, o.M 0
Main Street Altay Lynch Creek -79.9874 1%; 0.2%
Clarion Road * 0.09-Rt.714/1.10-Rt.712 | Stream _377912279:?: 1%; 0.2%

Note: * Identified as high risk (scour critical) road bridge.

Table 4-51 Road bridges in floodplain in Town of Brookneal

\ Location Crossing Coordinates \ Floodplain
Wickliffe Avenue .06-E Brknl / 4.20-Cha Co | Falling River 37.0536, -78.9358 1%; 0.2%
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Figure 4-36 Vulnerable structures in floodplain of Campbell County, Virginia
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Figure 4-37 Critical facilities and infrastructure in floodplain of Campbell County, Virginia
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Figure 4-38 Roads and bridges in floodplain of Campbell County, Virginia
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Figure 4-39 Vulnerable structures in floodplain of Town of Altavista, Virginia
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Figure 4-40 Vulnerable structures in floodplain of Town of Brookneal, Virginia

CVPDC Hazard Mitigation Plan 2020 Update 4-86



Hazard ldentification and Risk Assessment

Figure 4-41 Community growth areas and floodplain within Campbell County, Virginia (map 1)
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Figure 4-42 Community growth areas and floodplain within Campbell County, Virginia (map 2)
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4.3.4.5 City of Lynchburg

The City of Lynchburg is located near the geographic center of Virginia. In 1757, John Lynch established a
ferry service on the James. The ferry service remained profitable for many years, and by the end of the
American Revolution, the village at Lynch's Ferry had itself become an important center of trade. Lynch
saw the possibilities of establishing a town on the hill overlooking the ferry site, and in late 1784 petitioned
the General Assembly of Virginia for a town charter. In October, 1786, the charter was granted, founding
the town of Lynchburg. Located on James River, the city has a land area of 48 square miles and is bordered
on the west by the Blue Ridge Mountains and Bedford County, to the south by Campbell County, and to
the North by Amherst County. According to the 2016 American Community Survey five year estimates,
the City of Lynchburg has a population of 78,755, a 4.2% increase from the 2010 Census.

The city is a major highway and transportation hub that has contributed to its status as a broadly
diversified manufacturing center. Lynchburg is 115 miles west of Richmond, the state capital; 52 miles
east of Roanoke; 180 miles southwest of Washington, D.C.; and 200 miles west of the Port of Hampton
Roads. Lynchburg is the central city of the Lynchburg Metropolitan Statistical Area (MSA), which—
according to the 2016 Census American Community Survey—has a total population of 258,062. Liberty
University, a private coeducational Christian university, was founded in 1971 and encompasses 4,400
acres located in the foothills of the Blue Ridge Mountains and south of James River. The U.S. Department
of Education reports Liberty as the third largest university in the country with 80,494 total enrollment (Fall
2015). However, the majority of these students are enrolled in distance education, with roughly 15,000
living locally. The top five largest employersin Lynchburg in 2019 are Liberty University, Centra Health Inc,
J. Crew Outfitters, Areva NP Inc, and University of Lynchburg.

4.3.4.5.1 Community Characteristics

Lynchburg City entered into the NFIP on September 1, 1978, with emergency entry on September 18,
1973. The current effective date for the FIRMs is June 6, 2010. They are currently in good participating
standing with the program. The city has 97 flood policies in force with $3.2 M losses paid (shown in the
Figure 4-43 dashboard). Lynchburg City plans to continue NFIP compliance. The 1-percent and 0.2-percent
annual chance flood areas in Lynchburg City take 3 and 3.5 square miles, accounting for 6.2% and 7% total
area of the entire city, respectively.

CVPDC Hazard Mitigation Plan 2020 Update 4-89



Hazard ldentification and Risk Assessment

Figure 4-43 Community dashboard of City of Lynchburg

4.3.4.5.2 Principal Flood Problems

This flood risk assessment identifies impacts to the people and property of the City of Lynchburg. The
floodplains of the James River near the city are intensely developed, containing numerous warehouses,
factories, businesses, and the necessary rail, highway, and utility services for the city. Floodplain
development for all other streams in the city is mainly residential, with some commercial and industrial
sites adjacent to the floodplain areas. Using the Flood Risk Discovery Report of Middle James-Buffalo
Watershed (FEMA, 2019) developed under FEMA's Risk Mapping, Assessment, and Planning (Risk MAP)
program and the detailed risk analysis developed for this Hazard Mitigation Plan, the following principal
flood problems have been identified for the City of Lynchburg:

e (Critical facilities located in the floodplain including: wastewater treatment plant, energy facility,
and hazmat facilities.

2 high risk bridges in the floodplain.

Natural gas line and fuel pipeline located in floodplain.

Several critical facilities sit outside of but very close to floodplain

Downtown redevelopment area partially located in floodplain.

Nineteen repetitive loss properties and seven severe repetitive loss properties.

Older and lower income population located in the floodplain.

4.3.4.5.3 Vulnerable Population and Structures

The vulnerable population in or adjacent to floodplains within the City of Lynchburg was profiled using
demographic data with dasymetric mapping techniques at census block level. FEMA's Risk Map program
identified about 2% of the population is in the floodplain for the city. However, the city's up to 7.3% (or
14.5%) population have the potential to be impacted by flooding because of living in or close to 1-percent
(or 0.2-percent) flood zones. Among those populations, 11.7% of them are at a low-income level (annual
income < $20k), 23.1% are young (age < 16), and 15.2% are seniors (age > 65). Whites make up the largest
share (63%) of the total residents in the City of Lynchburg. Likewise, whites also predominate in or around
the floodplain, representing 64.8% of the vulnerable population. Blacks are 25.2% of the vulnerable
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population, Hispanic or Latino are 3.8%, Asians are 3.1%, and Native Americans are 0.4%. Table 4-52 and
Table 4-53 provide more demographics of the vulnerable population in the city, in terms of ethnic group,
income level, and age group.

Table 4-52 Ethnic group in floodplains of City of Lynchburg

Population Households  White Black  Hispanic | Asian

47574 | 21984 | 2300 | 1852 | 200
Lynchburg 75568 28476 (63.0%) | (29.1%) | (3.0%) | (2.5%) | (0.3%)
1% ] 3500 | 1395 | 209 | 170 | 20
Floodplain | 244 (7:3%) 2479 1 (6a8%) | (25.2%) | (3.8%) | (3.1%) | (0.4%)
0.2% ] 7051 | 2799 | 438 | 334 | 27
Floodplain | 10964 (14:5%) | 49201 0/ sory | (25.5%) | (4.0%) | (3.0%) | (0.2%)

Table 4-53 Income level and age group in floodplains of City of Lynchburg

Population Households Income <$20k/Yr Age <16 Age >65
Lynchburg 75568 28476 7559 (10.0%) 14774 (19.6%) | 10556 (14.0%)
1% Floodplain 5544 (7.3%) 2479 651 (11.7%) 1281 (23.1%) 840 (15.2%)
0.2% Floodplain | 10964 (14.5%) 4920 1328 (12.1%) 2435 (22.2%) | 1807 (16.5%)

The City of Lynchburg has 160 (or 235) primary structures identified in the 1-percent (or 0.2-percent)
floodplain shown in Figure 4-44. Most vulnerable structures are concentrated in the following areas:

e Southwest bank of James River. This area is the major floodplain of the city which consists of a
strip of land averaging about 400 feet wide by 3 miles long. The area is highly developed with
industrial establishments, warehouses, and commercial buildings. All of these are vulnerable to
high water. A quarter of identified vulnerable structures throughout the city are located here. Five
critical facilities, including Amazement Square Child Museum, U.S. Pipe (former Griffin Pipe
Products Co, LLC), Lynchburg Foundry Co Lower Basin Plant '°, Westrock Converting Company,
and Lynchburg City Sewage Treatment are also in this floodplain (Table 4-54 and Figure 4-46,
Panel A).

9 The Lynchburg Foundry Co. Lower Basin Plant no longer exists. However, the site potentially releases
toxic pollution during a flood. According to the EPA, numerous hazardous chemicals and petroleum

products were historically used during the manufacturing process at this facility. See:
https://www.epa.gov/hwcorrectiveaction/hazardous-waste-cleanup-intermet-archer-creek-foundry-currently-
virginia-casting
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e Reusens area. Over 30 homes and train warehouses of CSX Railroad sit in this floodplain. Two
facilities, the Reusens Dam Hydro Plant and an electrical substation, are located here (Figure 4-46,
panel B).

e Forest Hill / Blue Ridge Farms area. Some homes and buildings of Peak View Park are in the
floodplain (Figure 4-47, Panel C).

e Lynchburg Expressway (Route 460) / Timberlake Rd (Route 501) interchange. Several clusters of
townhouses, single family houses, and duplexes are in the floodplain near this interchange along
Burton Creek (Figure 4-48, Panel D).

It is worth mentioning that 2 facilities not in the floodplain still need attention. The electrical substation
in Stonewall St is very close to the floodplain. Valley View Retirement Community (assisted care facility)
has a corner of the property in a flood zone but the structure is not (Table 4-55). Walmart ranks #8 of the
largest employers of the city. The Walmart Supercenter on Wards Rd near Liberty University sits partially
in the floodplain. Most of its parking lot is within the flood zone.

Table 4-54 Critical facility and infrastructure in floodplain of City of Lynchburg

Flood

Facility Name Address Facility Type Coordinates Zone*
Amazement Square Child . 37.4162, 1%;
Museum 27 9Th St, Lynchburg Attractions -79.1403 0.2%
. . Electrical 37.4622, 1%;
Flectrical Substation Substation -79.1872 0.2%
4300 Hydro Street, .. 37.4630, 1%,;

Reusens Dam Hydro Plant Lynchburg Energy Facility 79,1867 0.2%
U.S. Pipe (former Griffin 10 Adams Street, HazMat 37.4208, 1%;
Pipe Products Co Llc) Lynchburg Facility -79.1413 0.2%
Lynchburg Foundry Co g2;2§:§¥3f; A:IT: HazMat 37.4071, 1%;
Lower Basin Plant PIXE, Facility -79.1318 0.2%

Lynchburg

Westrock Converting 1801 Concord Turnpike, HazMat 37.4034, 1%;
Company Lynchburg Facility -79.1281 0.2%
Lynchburg City Sewage 2301 Concord Tpke, V_\I_/f:;fr\::::ﬁr 37.3968, 1%;
Treatment Lynchburg Plant -79.1141 0.2%

Note: 1% (or 0.2%) indicates 1-percent (or 0.2-percent) annual chance flood zone

Table 4-55 Critical facility and infrastructure located outside of (but adjacent to) floodplain of City of
Lynchburg

Facility Name ‘ Address Facility Type Coordinates ’ Note

Electrical 127 Stonewall St, Electrical 37.4194, Very close to
Substation Lynchburg, Substation -79.1446 floodplain

Valley View 1213 Long Assisted Care 37.3717, Property contains a
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Facility Name Address Facility Type Coordinates Note
Retirement Meadows Drive, -79.1993 floodplain but not the
Community Lynchburg building.

In the City of Lynchburg, there are 77 flood-prone roads (including primary and secondary roads, and
ramps/exits) with a total of about 12 miles road segments in the floodplain (Table 4-56 and Figure 4-45).
The 5 most susceptible roads are Blackwater Creek Trl, Concord Tpke, Wards Rd, 5th St, and Hydro St. All
these roads together with Lynchburg Expy, Evergreen Rd, and Graves Mill Rd all have multiple flood-prone
locations along their route. CSX Railroad tracks along the bank of James River may be impacted during
flooding events. Among the 23 road bridges in the floodplain, 2 scour critical bridges across Blackwater
Creek and Fishing Creek are identified as at high risk (Table 4-57).

Table 4-56 Top 50 flood-prone roads in City of Lynchburg

Road segments in Floodplain

Road Name Count \ Total Length (mi)
1 Blackwater Creek Trl SEC 15 2.28
2 Concord Tpke SEC 2 1.66
3 Wards Rd SEC 8 1.10
4 5th St STR 2 0.56
5 Hydro St SEC 2 0.55
6 Cornerstone Trl SEC 3 0.53
7 Exit 9 SEC 3 0.50
8 Jefferson St STR 1 0.38
9 Evergreen Rd SEC 3 0.37
10 Lynchburg Expy SEC 8 0.37
11 Rte 29 Byp STR 2 0.22
12 29 Exs Expw SEC 1 0.19
13 Wards Ferry Rd STR 2 0.19
14 Fort Ave SEC 2 0.15
15 Greenwood Dr URB 1 0.12
16 Enterprise Dr SEC 2 0.11
17 7th St SEC 1 0.11
18 Mill Stream Ln RMP 1 0.10
19 Graves Mill Rd SEC 3 0.10
20 Robin Dr SEC 1 0.10
21 501 Exn Expw SEC 1 0.09
22 Coffee Rd SEC 1 0.09
23 Trents Ferry Rd SEC 1 0.09
24 Garnet St SEC 1 0.08
25 Timberlake Rd SEC 2 0.07
26 501 Ex STR 1 0.06
27 Link Rd STR 1 0.06
28 Rivermont Ave URB 2 0.06
29 Adams St SEC 1 0.06

CVPDC Hazard Mitigation Plan 2020 Update 4-93



Hazard Identification and Risk Assessment

Road segments in Floodplain

Road Name Road Type Count \ Total Length (mi)

30 Creekside Dr SEC 1 0.06

31 On Ramp UMS 3 0.06

32 Mcconville Rd STR 1 0.05

33 Fenwick Dr SEC 1 0.05

34 Washington St SEC 1 0.05

35 Wade Ln SEC 1 0.05

36 Atlanta Ave URB 1 0.04

37 Indian Hill Rd SEC 1 0.04

38 Buckingham Dr SEC 1 0.04

39 Jefferson Ridge Pkwy SEC 1 0.04

40 Simons Run SEC 4 0.04

41 Windsor Hills Dr STR 1 0.04

42 Exit 11 SEC 1 0.03

43 Badcock Pl STR 1 0.03

44 Rhonda Rd SEC 1 0.03

45 Ivy Dr SEC 1 0.03

46 Wiggington Rd STR 1 0.03

47 Horseford Rd SEC 1 0.03

48 Cranehill Dr 1 0.03

49 Carroll Ave SEC 2 0.03

50 Cvcc Campus Dr SEC 1 0.03

Table 4-57 Road bridges at high risk (scour critical) in floodplain in City of Lynchburg

Name Location Crossing \ Coordinate
Hollins Mill Road .89 RT501/.84RT29B Blackwater Creek 37.4253, -79.1595
501 Business 0118128 000829 Fishing Creek 37.3982, -79.1503
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Figure 4-44 Vulnerable structures in floodplain of City of Lynchburg
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Figure 4-45 Roads and bridges in floodplain of City of Lynchburg
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Figure 4-46 Vulnerable structures, roads and road bridges in floodplain of City of Lynchburg, Virginia (Panel
A, B)
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Figure 4-47 Vlulnerable structures, roads and road bridges in floodplain of City of Lynchburg, Virginia (Panel C)
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Figure 4-48 Vulnerable structures, roads and road bridges in floodplain of City of Lynchburg, Virginia (Panel
D)
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Figure 4-49 Vulnerable structures, roads and road bridges in floodplain of City of Lynchburg, Virginia (Panel
F)
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Figure 4-50 Community growth areas and floodplain within City of Lynchburg, Virginia

CVPDC Hazard Mitigation Plan 2020 Update 4-101



Hazard ldentification and Risk Assessment

4.3.5 Probability of Future Occurrences

Based on recorded historical occurrences over the past 23 years (1996-2019), a flood event is a highly likely
occurrence for the CVPDC.
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https://www.fema.gov/media-library-data/1530821743439-e16c13c1f6266bbe374dc00a00ac9910/Hazus_Flood_Model_SOP_level2analysis.pdf
https://www.fema.gov/media-library-data/1530821743439-e16c13c1f6266bbe374dc00a00ac9910/Hazus_Flood_Model_SOP_level2analysis.pdf
http://www.laseagrant.org/wp-content/uploads/FEMA-Travel-Trailers.pdf
http://www.laseagrant.org/wp-content/uploads/FEMA-Travel-Trailers.pdf
https://doi.org/10.1029/2018WR022828
https://doi.org/10.1029/2018WR022828
https://www.bedfordcountyva.gov/home/showdocument?id=5882
http://www.appomattoxcountyva.gov/home/showdocument?id=1576
https://www.bedfordcountyva.gov/home/showdocument?id=3948
https://www.co.campbell.va.us/166/Comprehensive-Plan
http://www.lynchburgva.gov/comprehensive-plan
http://amherstva.gov/wp-content/uploads/town-code/2017-Comprehensive-Plan-Approved-170412-.pdf
http://amherstva.gov/wp-content/uploads/town-code/2017-Comprehensive-Plan-Approved-170412-.pdf

Hazard ldentification and Risk Assessment

4.4 Dam Failure

4.4.1 Hazard Profile

Dam failure is a collapse or breach in a dam. In recent years, aging infrastructure and population growth in
floodplain areas downstream from dams and near levees have resulted in an increased emphasis on safety,
operation, and maintenance of dams. While most dams have storage volumes small enough that failures have
little or no repercussions, dams with large storage volumes can cause significant downstream flooding in the
event of a breach.

Various types of dams exist to serve a multitude of functions within the CVPDC area. These include farm use,
recreation, hydroelectric power generation, flood and storm-water control, water supply and fish or wildlife
ponds. In some cases, a single dam structure serves multiple functions, such as generating hydroelectric power
and providing recreational opportunities to boaters and fishermen.

4.4.1.1 Geographic Location/ Extent

The federal and most state governments regulate certain impounding structure (dam) planning, construction,
operation, maintenance, and repair. On the state level, the Virginia Dam Safety Act of 1982 (and as amended
effective December 22, 2010) serves as the guiding legislation. In Virginia, the Virginia Soil and Water
Conservation Board has statutory authority to administer the Virginia Dam Safety Program. The Virginia
Department of Conservation and Recreation (DCR), Division of Dam Safety and Floodplain Management, aids
the Virginia Soil and Water Conservation Board in the administration of the Virginia Dam Safety Program. DCR
oversees a dam safety and floodplain management program to ensure that dams are properly and safely
designed, built, operated, and maintained. There are a total of 255 dams (impounding structures) located
across the CVPDC area, managed by three of the assigned DCR dam safety regions (lll, IV and V. Figure 4-51).
113 of those dams are listed as regulated, 20 are non-regulated, and 122 dams in the region are listed as
“undetermined”. This is important, since dam owners bear the responsibility of their upkeep and they are
responsible when dams fail and cause environmental, economic, and personal damage. DCR’s past
program to locate and identify these dams was known as dam DRAGNET. Currently the initiative to
determine the status of those impounding structures which have “Undetermined” regulatory status is
called the Preliminary Regulatory Determination/Unknown Dam Initiative (PRD-UDI). Eight of the CVPDC
area dams are found along Virginia’s longest river, James River, and six of these are currently producing
hydroelectricity.
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Figure 4-51 Virginia Department of Conservation and Recreation Dam Safety Regions and Contacts Map

(Source: DCR. March 2020) 2°

Virginia Dam Safety Inventory System (DSIS) provides records on over 3,500 dams in Virginia that DCR tracks.?
Table 4-58 shows the number of dams (impounding structures) per jurisdiction within the CVPDC service area
from DSIS. Table 4-59 shows a breakdown of how they are regulated.

Table 4-58 Number of dams per jurisdiction in DSIS within CVPDC area

Jurisdiction Number of Dams

Ambherst County 46
Appomattox County 17
Bedford County 152
Campbell County 34
Lynchburg City 6

20 hittps://www.dcr.virginia.gov/dam-safety-and-floodplains/document/dsterrsclr.pdf
21 Virginia Dam Safety Inventory System (DSIS). https://www.dcr.virginia.gov/dam-safety-and-floodplains/ds-dsis
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Table 4-59 Number of dams under each regulation in DSIS within CVPDC area

Regulation \ Number of Dams ‘
DCR state regulated 94

Exempt Federal 10

Exempt, Other 1

Exempt, Agriculture 7

Exempt, Size 20

Undetermined 123

4.4.1.2 State Regulated Dams

Unless otherwise exempted (agriculture, mining, etc.), the Virginia Dam Safety Act and the Virginia Impounding
Structure Regulations stipulate that a regulated impounding structure is one that is 25 feet or greater in height
and creates a maximum impounding capacity of 15 acre-feet or greater; or alternatively, is six (6) feet or greater
in height and creates a maximum impounding capacity of 50 acre-feet or greater. Definitions of some of the
terms used are as follows:

e “Height” means the hydraulic height of an impounding structure, which is the vertical distance from
the natural bed of the stream or watercourse measured at the downstream toe of the impounding
structure to the top of the impounding structure (i.e. dam crest).

o “Maximum impounding capacity” means the volume of water or other materials in acre-feet that is
capable of being impounded at the top of the impounding structure (i.e. dam crest).

e “Top of the impounding structure” means the lowest point of the non-overflow section of the
impounding structure.

Certain impounding structures may demonstrate qualification and eligibility for an agricultural exemption, thus
not needing an operation and maintenance certificate or general permit coverage. Procedure to claim
agricultural exemption is in accordance with §10.1-604 of the Code of Virginia, Section 4VAC50-20-165 of the
Virginia Impounding Structure Regulations, and DCR guidance document DCR-VSWCB-022. In general, to
demonstrate qualification and eligibility for an agricultural exemption the following is necessary:

e The dam must be less than 25 feet in height or it must
create a maximum impounding capacity at the top of the
impounding structure (i.e. dam crest) less than 100 acre-
feet;

What does the term "unknown /
undetermined" mean in hazard

potential classification of dams?
e The dam must be operated primarily for agricultural

purposes. Examples of agricultural purpose use include
irrigation for crops or use for livestock purposes;

According to Virginia DCR, it was the
general definition provided: "Based on
the workshop training materials we have
e Must exhibit compliance with the provisions of DCR defined, at this time, the unknown
guidance document DCR-VSWCB-022 (Agricultural classification  (regulated  or  non-
Exemption Requirements); and regulated) as '"requires study to be

. . performed by dam owner/engineer and

e Must use/submit DCR Form 199-106 (Agricultural e Ny A A —
Exemption Report for Impounding Structures) for review (confirmed) by DCR prior to assignment

and approval. of final hazard potential classification."
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Other information about the dam safety program in the Commonwealth of Virginia can be found on the DCR
website.

4.4.1.3 Magnitude/ Severity

The hazard potential classification of dams in Virginia are high, significant, or low. The classification is based
on a determination of the effects that a dam failure would likely have on people and property in the
downstream area, or inundation zone. Hazard potential classifications descend in order from high to low, high
having the greatest potential for adverse downstream impacts in the event of failure. Classification is unrelated
to the physical condition of the dam or the probability of its failure. The hazard potential classifications are
described by the DCR as follows (Table 4-60):

Table 4-60 Virginia Hazard Potential Classification of Dams 22
Potential Description \ Inspection
. . Annual, with inspection by a
Dams that upon failure would cause probable loss of life | . "7 P . Y
HIGH . . Virginia-licensed professional
or serious economic damage .
engineer every 2 years.
Dams that upon failure would cause probable loss of life Annual, with inspection by a
SIGNIFICANT . P . P Virginia-licensed professional
or serious economic damage .
engineer every 3 years.
Dams that upon failure would lead to no expected loss of L .
. o ) . L .| Annual, with inspection by a
life or significant economic damage. Special criteria: This . .
LOW e . professional engineer every 6
classification includes dams that upon failure would cause cars
damage only to property of the dam owner. y '

(Source: Dam Safety and Floodplains Department, Virginia Department of Conservation and Recreation)

Dams are classified with a hazard potential classification depending on the downstream losses estimated in
the event of failure. The recent regulatory revisions, 2008 DCR Dam Safety Impounding Structure Regulations
(4VAC50-20-40), bring Virginia’s classification system into alignment with the system already used in the
National Inventory of Dams maintained by the U.S. Army Corps of Engineers. Hazard potential classification is
not related to the structural integrity of a dam, but strictly to the potential for adverse downstream effects if
the dam were to fail. Regulatory requirements, such as the frequency of dam inspection, the standards for
spillway design, and the extent of emergency operations plans, are dependent upon the dam classification. In
accordance with the DCR impounding structure regulations, High Hazard Potential Classification is defined as
the following:

‘High Hazard Potential is defined where an impounding structure failure will cause probable loss of life or
serious economic damage. Probable loss of life’'means that impacts will occur that are likely to cause a loss of
human life, including but not limited to impacts to residences, businesses, other occupied structures, or major
roadways. Economic damage may occur to, but not be limited to, building(s), industrial or commercial facilities,
public utilities, major roadways, railroads, personal property, and agricultural interests. ‘Major roadways’
include, but are not limited to, interstates, primary highways, high-volume urban streets, or other high-volume
roadways.”

22 https://www.dcr.virginia.gov/dam-safety-and-floodplains/dam-safety-index
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Figure 4-52 illustrates the locations of dams in all hazard potential classifications in the DSIS system within the

region. A large percentage of the dams in the CVPDC region have been rated as

Low or Significant hazard

potential classification. The dam inventory also provides information on the downstream hazard potential, or
inundation zone, from a dam failure.

As shown in Table 4-61, of the total dams in DSIS within CVPDC, 23 (9%) dams are considered “High hazard”,
17 (7%) are considered “Significant hazard”, 28 (11%) are considered “Low hazard", and 187 (73%) are
considered "Unknown".

Table 4-61 Number of Dams in each Hazard potential category in CVYPDC area

Hazard Class Description \ Number of Dams
HIGH, SPECIAL Virginia-licensed Professional Engineer inspection once a year 1
HIGH Virginia-licensed Professional Engineer inspection every 2 years 22
SIGNIFICANT Virginia-licensed Professional Engineer inspection every 3 years 17
LOW Virginia-licensed Professional Engineer inspection every 3 years 22
LOW, SPECIAL No future inspection required 6
This is common for regulatory status (regulated by DCR) and
UNKNOWN hazard class. For both hazard class and regulatory status there 187
may be hundreds to thousands of dams that are unknown.

(Source: DCR) %

23 https://www.dcr.virginia.gov/dam-safety-and-floodplains/document/dsis-u-guide.pdf
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Figure 4-52 Dams in CVPDC. (Source: Virginia Dam Safety Inventory System)
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Safety standards become increasingly more stringent as the
potential for adverse impact increases. For example, a high
hazard potential classification dam -- that is, one whose failure
would cause probable loss of human life -- is required to meet
higher standards than a dam whose failure would not be as
likely to result in such severe adverse consequences.
Classification, however, is not static. Downstream conditions,
including land use, can and often do change. Although a dam
itself may remain relatively stable, it is subject to reclassification
if it becomes apparent that a change has occurred in the
downstream inundation zone. For example, if new homes or
roadways are somehow built in the downstream inundation
zone of a Significant hazard potential classification dam, the
dam could be reclassified to High hazard potential classification.

A change in hazard potential classification can create a dilemma
because, if a dam is reclassified, it usually does not meet the
higher standards of the new hazard classification. To meet the
required higher standards, the owner of the dam is often
required to make modifications or improvements. Any dam that
does not meet the most extreme standards of a high hazard dam
could become deficient in the future if land use in the
downstream inundation zone changes.

To avoid the need for some of these modifications or
improvements, all affected parties -- dam owners, engineers,
downstream land owners, and local governments -- need to
work together. People should be aware of the impacts
development downstream can have on the required standards
of a dam. It is better and cheaper to address this potential
problem beforehand rather than wait and deal with
modifications later.

The Virginia Impounding Structure Regulations require the
owner of each regulated high, significant, or low hazard
potential classification dam to apply for an Operation and
Maintenance Certificate. The application must include an
assessment of the dam by a professional engineer licensed to
practice in Virginia, an emergency plan (EAP - emergency action
plan or EPP - emergency preparedness plan), and the
appropriate fee(s) and forms, submitted separately. An
executed copy of the emergency plan (EAP or EPP) must be filed
with the appropriate local emergency official and the Virginia
Department of Emergency Management (VDEM).

CVPDC Hazard Mitigation Plan 2020 Update

What is the difference between
floodplain maps and dam failure
flood inundation maps?

Floodplain maps show the area expected to
be inundated by floodwaters due to runoff
from a rainfall event of a particular
frequency from a riverine source. For
example, Flood Insurance Rate Maps
(FIRMs)  published by the Federal
Emergency Management Agency (FEMA)
typically show the 1-percent-annual-
chance  (100-year) floodplain  and
sometimes a 0.2-percent-annual-chance
(500-year) floodplain. The 1-percent-
annual-chance floodplain is the area
inundated by a flood having a 1-percent
chance of being equaled or exceeded in a
given year. FIRMs are utilized by
communities who are participants in the
National Flood Insurance Program to guide
and regulate development. They are also
utilized to determine flood insurance
purchase requirements and rates.

Dam failure flood inundation maps show
the estimated area expected to be flooded
due to a failure or an uncontrolled release
from a dam. These maps may consider
different failure scenarios such as a non-
rainfall-induced failure, also known as a
sunny day or fair weather failure, or failure
during a rainfall event. Dam failure flood
inundation areas can be much larger than
the 1-percent-annual-chance floodplain.
The flood is more like a wave than a steady
current and can have great power and
force. Dam failure flood inundation maps,
and associated emergency plans (EAP’s or
EPP’s) are utilized by dam owners,
engineers, regulators, and emergency
managers to determine warning and
evacuation areas downstream of a dam. It
is important to note that dam failure flood
inundation maps do not reflect the safety
or integrity of a dam. Dams that meet
safety regulations and are operated and
maintained well may still have a dam
failure flood inundation map.
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A Regular Operation and Maintenance Certificate for a state regulated impounding structure provides
coverage for a period of six years. If a dam has an outstanding issue or deficiency but does not pose imminent
danger, a Conditional Operation and Maintenance Certificate can be issued, during which time the dam owner
is required to correct the outstanding issue or deficiency. Annual inspection reports by a Virginia-licensed
professional engineer or the dam owner (see Table 4-61), must be submitted per the required frequency based
on the assigned hazard potential classification to DCR Dam Safety for review and approval.

4.4.1.4 Previous Occurrences

There are no comprehensive databases of historical dam failures or flooding following a dam failure in the
CVPDC area. Most failures occur due to lack of maintenance of dam facilities in combination with major
precipitation events, such as hurricanes and thunderstorms.

The 1985 Election Day floods occurred in November 1985, when the James River crested at 42.15ft at Holcomb
Rock station; 15 James River gauging stations reported new records. The Appalachian Power Co. hydroelectric
plant at Reusens Dam was swamped and facilities like the U.S. Pipe and Lynchburg foundry were damaged.?*
After this disaster, the system of James River dams was improved with tributary “wing dams” and gauges
upriver to provide more advance notice of onrushing disaster. Another major event in the CVPDC area took
place on June 22 and 23, 1995, when the Timberlake Dam in Campbell County failed. Extremely heavy rainfall
over the Timberlake basin caused the dam to fail and resulted in two fatalities. Virginia Tech and local National
Weather Service office provided a hydrometeorological assessment of this dam failure and the associated flash
flood event in "The Timber Lake Dam failure: A hydrometeorological assessment" report. Most recently, there
was an overtopping and evacuation event associated with College Lake Dam, City of Lynchburg (Inventory No.
680002) in August of 2018. It was a highly publicized event. A localized precipitation event of 4 to 6 inches
within the 21 square mile watershed to the dam/lake resulted in water from high lake levels and adjacent road
approach drainage to overtop the top of dam crest 12-18 inches deep and the EAP became activated to Stage
Two and then Stage Three. Stage Three required evacuation of approximately 125 people in the downstream
impact zone. The dam did not fail. Damage from the overtopping event was repaired along with other minor
improvements authorized under an emergency authorization for repair activities. Coverage under a current
conditional operation and maintenance certificate requires the dam owner to modify, improve, upgrade, or
remove (decommission) the dam accordingly to comply with Virginia Dam Safety program requirements.

4.4.1.5 Relationship to Other Hazards
Figure 4-53 shows the interrelationship (causation, concurrence, etc.) between this hazard and other hazards
discussed in this plan update.

24 https://www.newsadvance.com/news/local/from-the-archives-the-flood-of/collection cb701b48-6861-11e5-a5a0-

c783bf39af3e.html#1

CVPDC Hazard Mitigation Plan 2020 Update 4-110


https://www.newsadvance.com/news/local/from-the-archives-the-flood-of/collection_cb701b48-6861-11e5-a5a0-c783bf39af3e.html#1
https://www.newsadvance.com/news/local/from-the-archives-the-flood-of/collection_cb701b48-6861-11e5-a5a0-c783bf39af3e.html#1

Hazard ldentification and Risk Assessment

Figure 4-53 Hazards interrelationship
4.4.1.6 Dam failure and other hazards

Dam failures are most likely to happen for one of five reasons: overtopping, foundation defects, cracking,
inadequate maintenance and upkeep, and piping.? Flood or overtopping is one of the most common causes
of dam failure and occurs when the dam’s spillway is inadequate for dealing with excess water. During flood
events, too much water to be properly handled by the spillway may rush to the dam site and flow over the top
of the dam. Improper building construction, including using easily eroded construction materials, also
frequently leads to the slow structural failure of dams. This failure can be compounded by underlying geological
factors such as porous bedrock that loses structural integrity when saturated. Figure 4-54 and Figure 4-55
summarize the most common causes of dam failure between 2010 and 2017.

25 Association of State Dam Safety Officials (ASDSO). Dam Failures and Incidents. https://www.damsafety.org/dam-failures
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Figure 4-54 Dam failure primary incident mechanism (Source: ASDSO Incident Database, 2010 - 2017) %

Figure 4-55 Dam failure incident driver (Source: ASDSO Incident Database, 2010 — 2017)

26 The dam failure incident data derive from the ASDSO Dam Incident Database, dam failure incidents for the years 2010
through 2017. Incident data mostly obtained from the state dam safety programs and/or media reports. The incident data
is not inclusive of all dam safety incidents.
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The many causes of dam failures are commonly summarized using five types of failure modes: hydrologic,
geologic, structural, seismic, and human-influenced (refer to Table 4-62).

Table 4-62 Typical Dam Failure Modes

Failure Mode Examples of dam failures

Overtopping due to:

¢ Inadequate spillway design

¢ Blocked spillway

¢ Loss of freeboard* due to embankment settlement or erosion

e Structural overstressing of dam components

Surface erosion due to:

¢ High velocity water

e Wave action

Piping and internal erosion caused by:

e Internal cracking, hydraulic fracture, or differential settlement

e Inadequate filters

Geologic e Qutlet pipeline failure

* Pipes through the embankment formed by roots or animal/insect burrows

Slope instability and hydraulic fracturing:

¢ Load exceeds sliding resistance at base or at joints of structure

Concrete dam: Failure of critical structural components

Embankment dam: Failure of the upstream or downstream face

Seismic Earthquakes/ground movement; also liquefiable foundations or embankment materials
Misoperation:

¢ Sudden rise in reservoir level causes flow through transverse cracks in embankment

Hydrologic

Structural

Human . . . . . .
) ¢ Incidents including gate failures, power interruption etc.
influenced or - —
Terrorist activities:
caused

* Purposeful misoperation of the dam

¢ Impact of object that removes part of the dam crest
*Freeboard = Vertical distance between a specified stillwater (or other) reservoir surface elevation and the top
of the dam, without camber (FEMA, 2004a) ¥’

Extreme rainfall or snowmelt events that can lead to natural floods of variable magnitude could induce
landslides. Landslides pose two threats to dams, both upstream from the dam and at the dam site itself. At the
dam site, a landslide could completely wipe out the dam from its foundation. A landslide upstream has the
potential to send a wave of water surging towards the dam, quite possibly causing an overtopping event.
Terrorist attacks are also another concern for dam safety. The terrorist activities can range from purposeful
misoperation of the dam to physical attacks on the structure itself.

Earthquakes are also a major threat to dams, though it is very rare that a dam will be completely destroyed by
an earthquake. In the event of total failure, the most common cause is the liquefaction of fill along the dam

27 https://damsafety.org/sites/default/files/FEMA%20Federal%20Guidelines%20InundatnMap%20P946.pdf p4-3.
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wall. Almost all of the high hazard dams in the CVPDC area are located between the Central Virginia seismic
zone (CVSZ) and the Giles County seismic zone (GCSZ), an area of normally low seismic activity.

No matter what the cause of dam failure, the aftermath of such an event can range from moderate to severe.
Itis likely that the failure of major dams will cause widespread loss of life downstream to humans and animals,
as well as extreme environmental stress along the flood path. Water supplies upstream could be left
completely dry, while water supplies downstream are overrun or contaminated with debris from the ensuing
flood.

4.4.2 Impact and Vulnerability

Dam failure has the potential to cause direct or indirect economic impacts, significant and long-term social
effects, and negative environmental impacts. Impounded water upstream of a dam when released
uncontrollably, may threaten lives in the flow path downstream or cause damage to homes, roads, bridges,
and any other infrastructure in its way. Direct economic impacts appear immediately following a dam failure
and typically include the need to repair and rebuild structures and infrastructure and reopen businesses.
Indirect economic impacts may include unemployment leading to population shifts, difficulty in attracting new
business to the area, lower local property tax revenues, etc. Social impacts may include changes in quality of
life in the affected community, loss in the public's confidence in public officials, difficulty delivering resources
and services to the community, etc. Environmental impacts of dam failure may include the pollution of surface
or groundwater, air, and soil; the release of hazardous materials; or the destruction of environmentally
sensitive areas. 28

The American Society of Civil Engineers' 2017 Infrastructure Report Card detailed the importance of public
safety and proper maintenance:

"In order to improve public safety and resilience, the risk and consequences of dam failure must be lowered.
Progress requires better planning for mitigating the effects of failures; increased regulatory oversight of the
safety of dams; improving coordination and communication across governing agencies; and the development
of tools, training, and technology. Dam failures not only risk public safety, they also can cost our economy
millions of dollars in damages. Failure is not just limited to damage to the dam itself. It can result in the
impairment of many other infrastructure systems, such as roads, bridges, and water systems. When a dam fails,
resources must be devoted to the prevention and treatment of public health risks as well as the resulting
structural consequences."

4.4.3 Risk Assessment and Jurisdictional Analysis for High Hazard Dams
4.4.3.1 Ambherst County and Town of Amherst

According to DCR DSIS inventory, there are a total of 46 dams within Amherst County. Of those dams, 5 (11%)
are classified as high hazard potential dams, and 23 dams have unknown/undetermined status (Figure 4-56,
Table 4-63). Although there are no high hazard (or other) dams in the Town of Amherst, there may be impacts
if a high hazard dam fails.

28

https://damsafety.org/sites/default/files/files/FEMA%20TM%20AssessingtheConsequencesofDamFailure%20March201
2.pdf
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4.4.3.1.1 Principal Dam Breach Problems

The following issues have been identified for dam failure scenarios in Amherst County (also see Table 4-64):

e Pump station at Route 718 / Buffalo River

e Henry L. Lanum Water Treatment Plant

o Norfolk Southern Railroad impacts

e Several road, bridge, and culvert impacts

e Several residences and businesses in the maximum inundation area

e Inundation areas not all readily available in a Geographic Information System (GIS) format for high
hazard dams

Table 4-63 Number of Dams in each Hazard Potential Category within Amherst County, Virginia.

Hazard Potential Number of Dams

HIGH 5
HIGH, SPECIAL 0
SIGNIFICANT 4
LOW 12
LOW, SPECIAL 2
UNKNOWN 23

Table 4-64 Critical facility and infrastructure in dam failure inundation zone within Amherst County

Facility Name Facility Type Address Coordinates Floodplain \ Inundation Zone

Electrical Electrical 127 Stonewall St, o o

Substation Substation Lynchburg 37.4622,-79.1872 1%, 0.2% Reusens Dam

Lanum Water | Wastewater

Filtration Treatment 1355 Elon Rd, 37.4846, 79.1664 | 1%,0.29 | Craham Creek
Madison Heights Reservoir Dam

Plant Plant

Sewer Pump Sewer Pump Route 718 / 0 0 Thrasher Dam and

Station Station Buffalo River 37.6091,-79.0384 | 1%, 0.2% Stonehouse Dam
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Figure 4-56 Location of high and unknown hazard dams in Amherst County and Town of Amherst, Virginia.
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4.4.3.1.2 Risk Analysis of Individual Dam
Thrasher Dam

General information

The Thrasher Dam (aka. Buffalo River Dam #2) is operated by the Public Works Department in Amherst County.
The dam is a 74.5 foot tall impounding structure, located on Thrasher Creek, a tributary to Buffalo River, in
Ambherst County, Virginia, approximately 8 miles northwest of Amherst, VA. From the dam, Thrasher Creek
flows south approximately 0.5 miles before joining Buffalo River. Buffalo River continues southeastward joining
Tye River, and then James River after approximately 30 miles.

The site is located at the end of Thrashers Lake Road (Route 829), Amherst Virginia 24521. The dam is classified
as a High Hazard Dam as determined by the hazard classifications performed by Hurt and Proffitt. It creates a
36-acre impoundment used for recreation and flood control. The drainage area is approximately 4,352 acres,
or 6.8 square miles. The reservoir flood capacity storage is 2,562 acre-feet at the emergency spillway crest, at
elevation 748.5 feet.

The United States Department of Agriculture (USDA) Soil Conservation Service designed and funded
construction of the dam. The dam was built by E.W. Yeatts, Inc. in 1977. The inundation maps were developed
on April 19, 2013 by Hurt & Proffitt.

Dam break inundation zone

"Dam break inundation zone (DBIZ)" means the area downstream of a dam that would be inundated or
otherwise directly affected by the failure of a dam (DCR, 2016).%° According to DCR-VSWCB-038, §10.1-606.2,
Mapping of Dam Break Inundation Zones: An owner of an impounding structure shall prepare a map of the
dam break inundation zone for the impounding structure in accordance with criteria set out in the Virginia
Impounding Structure Regulations (4VAC50-20)

Figure 4-57 is an overview of the inundation zone map for the Probable Maximum Flood (PMF) of Thrasher
Dam. The upstream inundation zone caused by the dam is primarily farmland and wooded areas. No occupied
structures are in the upstream inundation area. There are multiple roads that parallel or cross the river
downstream of the dam and will be affected by a Probable Maximum Flood (PMF) event and a subsequent
failure of the dam. The PMF is defined as the flood that may be expected from the most severe combination
of critical meteorological and hydrologic conditions that are reasonably possible in a particular drainage area.
Downstream of the dam, Thrashers Creek flows through agricultural lands. The creek passes through a culvert
under Sandidges Road and continues on to Buffalo River. In addition, there are multiple residences and
business structures downstream of the dam that would be inundated by a PMF storm. During a dam failure or
flood event, bridges and culverts may be adversely impacted. The roads should be closed off to ensure that no
one is harmed during a culvert/bridge failure. Prior to reopening the road, Virginia Department of
Transportation (VDOT) should be contacted to inspect the bridges and roads. No unauthorized personnel
should be allowed on site.

2 https://www.dcr.virginia.gov/form/dcr-vswch-038.pdf
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Figure 4-57 Inundation zone map of Thrasher Dam. (Source: Virginia DCR)

Vulnerable structures

The following road bridges may be impacted during a dam breach scenario (Table 4-65). One sewer pump
station at Route 718 / Buffalo River is inside the common inundation areas of both Thrasher Dam and
Stonehouse Dam. One sewer pump station is located in the dam breach inundation zone (Table 4-66).

Table 4-65 Vulnerable road bridges in dam breach zone of Thrasher Dam

Road Name Crossing Bridge Location
Lowesville Road Buffalo River 2'10705_Rt 617N/0.20-Rt -79.10312 | 37.65442 | 1%, 0.2%
Ambherst Highway | Buffalo River g.to%;t.eos /0.60- -79.02645 | 37.60525 | 1%, 0.2%
Campbells Mill Rd. ﬁ{j:rch of Buffalo | ¢ 15 pt 29/2.35-Rt.736 | -79.02740 | 37.60700 | 1%, 0.2%
Turkey Mtn Rd Mill Creek 2.99-Rt.738 / 0.60-Rt.645 | -79.07860 | 37.65650 | 1%, 0.2%
Sandidges Road Stonewall Creek .40-Rt 625/ .10-Rt 617 -79.11534 | 37.66772 | 1%, 0.2%
Sandidges Road Thrashers Creek 0.50-Rt.617/0.60-Rt.632 -79.13497 | 37.66575 | 1%, 0.2%
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Road Name Crossing Bridge Location

:Zor House Farm | o ver Creek .02-Rt 778 / 2.28-Rt 692 | -79.10488 | 37.65224 | 1%, 0.2%

ig:‘é‘md Farm |+ mer Creek JORt658/1.06 Rt822 | -78.99573 | 37.59901 | 1%, 0.2%

ig:‘é‘md Farm | o ffalo River 64Rt822/1.18 Rt 658 | -79.00480 | 37.59684 | 1%, 0.2%
. L/0.

Lexington Tpke. Stream 21407 Amh WCL/0.00 Rt -79.14728 | 37.65913 0.2%
27-WCL 15-

Lexington Turnpike | Buffalo River ;t 671\(/)VC Amh/.15 -79.14483 | 37.65870 | 1%, 0.2%

NBL Route 29 Buffalo River 0.85-RT 608 0.62-RT 29 B | -79.02603 | 37.60531 | 1%, 0.2%

Table 4-66 Vulnerable facilities and infrastructures in dam breach zone of Thrasher Dam

\ Facility Type Location Locality Lon Lat In flood zone
SewerPump | SewerPump | Route 718 /Buffalo | \ o | 790384 | 37.6001 | 1%, 0.2%
Station Station River

Stonehouse Dam

General information

The Stonehouse Dam (aka. Buffalo River Dam #3) is a 63.6 foot tall impounding structure, designed primarily
for flood control in 1978 by the USDA Soil Conservation Service. It is located on Stonehouse Creek, a tributary
to Buffalo River, in Amherst County approximately 8 miles northwest of the Town of Amherst. From the dam,
Stonehouse Creek flows south approximately 0.8 miles joining Buffalo River. Buffalo River continues
southeastward approximately 15 miles to James River.

Dam break inundation zone

Figure 4-58 is an overview of the inundation zone map for the PMF of Stonehouse Dam. The upstream
inundation zone caused by the dam is primarily farmland and wooded areas. No occupied structures are in the
upstream inundation area. There are multiple streets and residences in the study area, downstream of the
dam, that are subject to inundation for the dam breach scenario.
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Figure 4-58 Inundation zone map of Stonehouse Dam. (Source: Virginia DCR)

Vulnerable structures

During the dam breach event, several roads and structures downstream of the dam may be impacted. These
include Sandidges Road (Route 610), Fancy Hill Road (Route 617), Lowesville Road (Route 778), Poor House
Farm Road (Route 617), Winton Road (Route 736), Campbell’s Mill Road (Route 608), North Amherst Highway
(Route 29), South Amherst Highway (Route 29), Boxwood Farm Road (Route 739), Lexington Turnpike (Route
60), and Tye River Road (Route 657) as well as Norfolk Southern Railroad tracks (79.00705°W 37.59809°N ) in
the affected area.

The following road bridges may be impacted during a dam breach scenario (Table 4-67).

Table 4-67 Vulnerable road bridges and tunnels in dam breach zone of Stonehouse Dam

In flood
Road Name Crossing Bridge Location Lon Lat zone
Lowesville Road Buffalo River 0.00-Rt 617N/0.20-Rt 617S | -79.1031 | 37.65442 1%, 0.2%
Ambherst Highway Buffalo River 0.00-Rt.608 / 0.60-Rt.739 -79.0264 | 37.60525 1%, 0.2%
Campbells Mill Rd. Branch of Buffalo River | 0.15-Rt. 29 / 2.35-Rt.736 -79.0274 37.607 1%, 0.2%
Turkey Mtn Rd Mill Creek 2.99-Rt.738 / 0.60-Rt.645 -79.0786 | 37.6565 1%, 0.2%
Sandidges Road Stonewall Creek .40-Rt 625/ .10-Rt 617 -79.1153 | 37.66772 1%, 0.2%
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In flood
Road Name Crossing Bridge Location Lat zone

Poor House Farm Rd | Beaver Creek .02-Rt 778 / 2.28-Rt 692 -79.1049 | 37.65224 1%, 0.2%
Boxwood Farm Road | Turner Creek .70 Rt 658/ 1.06 Rt 822 -78.9957 | 37.59901 1%, 0.2%
Boxwood Farm Road | Buffalo River .64 Rt 822 / 1.18 Rt 658 -79.0048 | 37.59684 1%, 0.2%
NBL Route 29 Buffalo River 0.85-RT 608 0.62-RT 29 B -79.026 | 37.60531 1%, 0.2%

Graham Creek Reservoir Dam

General information

Graham Creek Reservoir Dam is located on Graham Creek in Amherst County, which is a tributary to Harris
Creek, which flows into James River approximately 7 miles below the dam near the City of Lynchburg, Virginia.
The location is north of Elon Road (Route 130) and west of the Henry L. Lanum Jr. Water Filtration Plant, in
Madison Heights, Virginia 24502. The dam was builtin 1967 as a water supply storage reservoir and is operated
by Amherst County Service Authority. The normal pool elevation was raised by 6 feet in 2003 to increase
storage capacity. Downstream of the dam, Graham Creek flows through agricultural and residential areas.

Dam break inundation zone

Inundation maps were developed as part of the Incremental Damage Assessment for Amherst County Graham
Creek Reservoir Dam prepared on April 22, 2013 by Hurt & Proffitt. Figure 4-59 is an overview of the maps for
the PMF event. During PMF storm events, the dam is overtopped by 9.6 feet and structures downstream of
the dam will be impacted.
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Figure 4-59 Inundation zone map of Graham Creek Reservoir Dam. (Source: Virginia DCR)

Vulnerable structures

The dam hazard classification study indicates some structures may be impacted in the unlikely event of failure of the Graham Creek
Reservoir Dam, as a dam break or flooding caused by large runoff. The Henry L. Lanum Water Treatment Plant, Hundley Lane, Route
130, and Norfolk Southern Railroad tracks (79.16244°W 37.44904°N) will be inundated during a PMF event (

Table 4-69). The following road bridges may be impacted (Table 4-68).

Table 4-68 Vulnerable road bridges and tunnels in dam breach zone of Graham Creek Reservoir Dam

In flood
Road Name Crossing Bridge Location
Elon Road Harris Creek 0.45-Rt.795 / 0.80-Rt 704 -79.16532 | 37.48489 No
Elon Road Graham Creek 0.65 Rt 704/0.60 Rt 795 -79.16612 | 37.48628 1%, 0.2%
River Road Harris Creek 0.30-Rt 684/4.99-Rt 130 -79.15073 | 37.43892 1%, 0.2%

Table 4-69 Vulnerable facilities and infrastructures in dam breach zone of Graham Creek Reservoir Dam

In flood

Facility Type Location Locality zone
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Lanum Water
Filtration Plant

Water
Treatment Plant

1355 Elon Rd

Madison
Heights

-79.1664

37.4846

1%, 0.2%

Pedlar River Dam

General information

Pedlar River Dam in Amherst County was initially constructed in 1904. It is a primary water source for the
residents of Lynchburg and is operated and maintained by the City of Lynchburg. The spillway was raised in
1926 and the entire dam was raised in 1931 and again in 1964. Flow over the spillway discharges to Pedlar
River. It is regulated by the Virginia Department of Conservation and Recreation Dam Safety Division.

Dam break inundation zone

Figure 4-60 provides an overview of the inundation zone of Pedlar River Dam from the dam breach inundation

study completed by Black & Veatch in February 2008.
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Figure 4-60 Inundation zone map of Pedlar River Dam. (Source: Virginia DCR)

Vulnerable structures

Some roads and road bridges downstream of Pedlar River Dam may be impacted during a dam breach event.
Ashby Woods Road (Route 643), Salt Creek Road along James River (Route 787), Monacan Parkway along James
River (Route 652), and Reservoir Road are within the inundation zone. Norfolk Southern Railroad tracks along
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the south bank of James River may be inundated during a PMF event. Part of Route C, Reservoir Road (Forest
Service Road 39), passes through the Pedlar River valley upstream of the reservoir and may be flooded during
storms. Table 4-70 and Table 4-71 list several road bridges and two power plants that may be impacted.

Table 4-70 Vulnerable road bridges and tunnels in dam breach zone of Pedlar River Dam

In flood
Road Name Crossing Bridge Location Lon Lat zone
Dancing Creek Road Pedlar River 1.40-Rt 635/ 1.00-Rt 641 -79.26391 | 37.60045 1%, 0.2%
Buffalo Springs Tpke Pedlar River 0.08-Rt 130/0.01-Rt 702 -79.25239 | 37.54261 1%, 0.2%
Buffalo Springs Road | Pedlar River 0.40-Rt 647/0.06- Rt.643 -79.25299 | 37.55951 1%, 0.2%
Love Lady Creek Road | Pedlar River 0.58-Rt 635/ 2.14-Rt 607 -79.25131 | 37.61209 No
Ramsey Road Pedlar River 0.00-Rt 643/3.70-Rt 647 -79.25922 | 37.57339 1%, 0.2%
East Perch Road Pedlar River 1.10-Rt.691/3.90-Rt.695 -79.26881 | 37.50983 1%, 0.2%
Wagon Trail Road Horsleys Creek .10-Rt 651/.10 - Rt 635 -79.24792 | 37.56421 1%, 0.2%

Table 4-71 Vulnerable facilities and infrastructures in dam breach zone of Pedlar River Dam

In flood

Location

zone

Facility Type

Locality

Holcomb Rock - 4839 Holcomb 0 0
Dam Hydro Plant Energy Facility Rock Road Bedford -79.2628 | 37.5036 1%, 0.2%
Coleman Falls . 6007 Lee 0 o
Dam Hydro Plant Energy Facility Jackson Hwy. Bedford -79.3006 | 37.5021 1%, 0.2%

Reusens Dam (Judith Dam)

General information

Reusens Dam originally was called Judith Dam when it was built in 1851 by the James River and Kanawha
Company. It is located on James River at River Mile 260 near the northern limits of the City of Lynchburg,
Virginia. It was modified in 1924 and was operated by the Appalachian Power Company between 1924 and
2017. It is now owned and operated by Eagle Creek Renewable Energy.3® The dam is an exempt federal dam.

The reservoir formed by Reusens Dam has a surface area of 500 acres and gross storage capacity of 6,869 acre-
feet. The drainage area to the reservoir is approximately 3,275 square miles (about one-third of the drainage
basin for the entire James River). Drainage to Reusens Reservoir begins at the headwaters in the Allegheny
Mountains and passes through the Valley and Ridge and Blue Ridge Provinces. Reusens Dam lies just east of
the Blue Ridge Province within the Piedmont Upland section. Immediately surrounding Reusens Reservoir, the
drainage area has approximately 1,200 feet of relief and is indicative of the eastern portion of the Blue Ridge
Province. Runoff for the most part emanates from forested and agricultural areas.

30 Appalachian Power completes sale of hydroelectric plant near Lynchburg. April 13, 2017. The Roanoke Times.
https://www.roanoke.com/business/news/bedford county/appalachian-power-completes-sale-of-hydroelectric-plant-
near-lynchburg/article 1274e09c-7f33-5ffa-8d2f-99be62c7f98a.html
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Dam break inundation zone

The dam-break flood inundation zone of Reusens Dam was developed by Black & Veatch based upon a
simulated failure of the dam during the 1985 flood-of-record. Figure 4-61 is an overview of the inundation zone
map for the PMF of the dam. The digital format of the inundation zone boundary was provided by the City of
Lynchburg GIS Portal.3!

Reusens Dam sits downstream of the U.S. Army Corps of Engineers' Gathright Dam and several smaller
reservoirs. There are no dams located downstream of this structure which could be operated to store flood
flows. Downstream of the dam and powerhouses, runoff from urban areas becomes more predominant due
to the proximity of the City of Lynchburg. Forest land accounts for approximately 70% of the land use in the
drainage basin, with forest cover being primarily of the oak-chestnut type. Other land uses include cropland
(13%), pasture (11%), urban (4%), and other miscellaneous uses (2%).

Figure 4-61 Inundation zone map of Reusens Dam. (Source: City of Lynchburg GIS Division)

31 Know My Zone! Flood and Dam Inundation Zone Look Up - Map.
https://www.arcgis.com/home/item.htm|?id=aea88b27b83943caaba86b5411c475c5
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Vulnerable structures

Some road bridges in the downstream of Reusens Dam may be impacted during a dam breach scenario (Table
4-72). Roads including South Amherst Highway (Route 29), Monacan Parkway (Route 652), and Richmond
Highway (Route 60) along James River may be impacted during a PMF event. Atlantic, Mississippi, and Ohio
Railroad (AM&O) Jefferson Street Tunnel and Norfolk Southern Railroad tracks along James River may be
inundated. The Amazement Square Child Museum, 4 electric substations, several hazmat or energy facilities
near the south bank of James River, Six Mile Bridge (historic site) in Campbell County are also within (or partially
in) the inundation zone (Table 4-73).

Table 4-72 Vulnerable road bridges and tunnels in dam breach zone of Reusens Dam

In flood
Road Name Crossing Bridge / Tunnel Location Lon Lat zone
460 EBL Beaver Creek 0.50-Rt.726/0.85-Rt.662 -79.05480 | 37.38518 1%, 0.2%
Egt;g;ow” vy Creek .40-RTE 1240;.25-RTE 884 | -79.26179 | 37.39696 | 1%, 0.2%
Cranehill Drive Ivy Creek ﬂ.gill_\:NKHORN/0.0lLANG -79.19012 | 37.41823 No
Galts Mill Road Beck Creek 2.58-Rt 664 / 0.00-Rt 648 -79.01101 | 37.44757 1%, 0.2%
Galts Mill Road Partridge Creek 2.30-Rt.648/0.01-Rt.624 -78.97794 | 37.46973 1%, 0.2%
Hawlkins Mill IVY CREEK LoSRTEOSHO7ORTE 1 7926113 | 37.40342 | 1%,0.2%
Road 621
E':;” kins MillRd 1} \wards Mill Creek ééooo Lynchburg; 0.50Rt 1 79 6183 | 37.4081 | 1%, 0.2%
Hill Street Blackwater Creek (;(E)ZSBDWAY ST000ILGHE -79.18784 | 37.41218 1%, 0.2%
Hollins Mill Road Blackwater Creek .89 RT501/.84RT298B -79.15955 | 37.42533 1%, 0.2%
Hooper Road 662 | lvy Creek 0.40 Rt 1280; 0.70 Rt 621 -79.28248 | 37.39055 1%, 0.2%
Indian Hill Road Ivy Creek 0.01-Indian H R-0.04-Gren | -79.20731 | 37.42672 1%, 0.2%
Lakeside Drive Blackwater Creek 0019291 0084WCL LYNC -79.18393 | 37.40163 0.2%
Langhorne Road Ivy Creek 0.1-Crnhill Dr./0.1-Halsy -79.18835 | 37.41675 No
Langhorne Road Blackwater Creek .0-Halsey/.14-Kulman -79.18866 | 37.41574 No
Link Road Ivy Creek 0104501 0104291 -79.20311 | 37.42707 1%, 0.2%
voun! Athos Beaver Creek 0.05-Rt 609/2.03-ESMaint | -79.05978 | 37.39074 | 1%,0.2%
Ninth Street Kanawha ESODE;JEFF STO0O1DEAD -79.14003 | 37.41608 No
Old Forest Road Blackwater Creek 0047221 0125LINKHYDR -79.18791 | 37.40524 1%, 0.2%
River Road Harris Creek 0.30-Rt 684/4.99-Rt 130 -79.15073 | 37.43892 1%, 0.2%
River Road Buck Branch .40-Rt 683/.10-Rt 684 -79.14648 | 37.43556 1%, 0.2%
Robin Drive Tomahawk Creek 0.04 LCR - 0.56 OGMR -79.23853 | 37.36427 1%, 0.2%

. James R NS CSX R/R
Route 29 Business CTpk .00 Amherst /.00 Lynch. -79.13471 | 37.40968 1%, 0.2%
Route 460 WBL Beaver Creek .40-Rt726 / 5.21-Rt24 -79.05461 | 37.38479 1%, 0.2%
Rt. 501 Ivy Creek 0112RTE221 -79.23184 | 37.41205 0.2%
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Road Name Crossing

0243RTE501BU
Stage Road Beaver Creek 0.10-Rt.726 /0.81-Rt.659 | -79.05981 | 37.38895 No
AMEO - Jefferson | _ Jefferson Street -79.13979 | 37.41519 | 1%, 0.2%
Street Tunnel

Table 4-73 Vulnerable facilities and infrastructures in dam breach zone of Reusens Dam

In flood
Facility Type Location Locality zone
Six Mile Bridge | Historic Site MountAthosRA& | v | -79.0612 | 37.3932 | 1%,0.2%
James River
Westrock
1801
Converting HazMat Facility | ~20 concord Lynchburg | -79.1277 | 37.4032 | 1%,0.2%
Turnpike
Company
Lynchburg
Foundry Co HazMat Facility | CarnetStreetAnd | vurg | -79.1318 | 37.4071 | 1%, 0.2%
Lower Basin Concord Turnpike
Plant
Lynchburg
Casting HazMat Facility | 1132 Mt Athos Rd Campbell | -79.0595 | 37.4027 0.2%
Industries
Reusens Dam - o o
Hydro Plant Energy Facility 4300 Hydro Street | Lynchburg | -79.1867 | 37.4630 1%, 0.2%
Flectrical Flectrical 127 Stonewall St | Lynchburg | -79.1447 | 37.4194 No
Substation Substation ¥ & ' '
Electrical Electrical 0 0
Substation Substation 4370 Hydro St Ambherst -79.1872 | 37.4622 1%, 0.2%
Amazement
Square Child Attractions 27 9Th St Lynchburg | -79.1403 | 37.4162 0.2%
Museum

4.4.3.2 Appomattox County and Town of Appomattox

According to DCR’s DSIS inventory, there are 17 dams within Appomattox County and no dams in the Town of
Appomattox. Of those dams, 11 are unknown/undetermined. There are no high hazard dams within the
jurisdiction (Figure 4-62, Table 4-74).

The following issues have been identified for dam breach scenarios in Appomattox County:

e Caldwell Lake Dam (East Fork Falling River #15), a significant hazard dam, has had issues in the past,
causing flooding.
e Potential bridge and culvert impacts
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Table 4-74 Number of Dams in each Hazard Potential Category within Appomattox County, Virginia.

\ Hazard Potential Number of Dams
HIGH
HIGH, SPECIAL
SIGNIFICANT
LOW
LOW, SPECIAL
UNKNOWN 11

RlRr[_(O|O

Figure 4-62 Location of High and Unknown hazard dams in Appomattox County, Virginia.
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4.4.3.3 Bedford County and Town of Bedford

There are a total of 152 dams within Bedford County recorded in DCR’s DSIS inventory and no dams within the
Town of Bedford. Of the dams in Bedford County, 129 dams are of unknown/undetermined category and 12
(8%) dams are classified as high hazard potential (Figure 4-63, Table 4-75).

4.4.3.3.1 Principal Dam Breach Problems

The following issues have been identified for dam breach scenarios in Bedford County (also see Table 4-76):

e Electrical substation impacts

e Two pump stations and two water storage facilities

e (CSX Railroad and Norfolk Southern Railroad impacts

e Big Island Highway (Route 122), Forest Road (Route 221), Lee Jackson Highway, Stewartsville Road
(Route 24), and Jordantown Road impacts

e Several bridge and culvert impacts

e Several residences and businesses in the maximum inundation area

e Inundation areas not all readily available in a GIS format for high hazard dams

Table 4-75 Number of Dams in each Hazard Potential Category within Bedford County, Virginia.

Hazard Potential Number of Dams \

High 12
High, Special 0
Significant 4
Low 5
Low, Special 2
Unknown 129

Table 4-76 Critical facility and infrastructure in dam break inundation area within Bedford County

Facility Name Facility Type Address

. . 1261 Sunrise Loop, Smith M tai
Tri-County Marina Campground unrl.se oop 37.0595, -79.4468 1%, 0.2% m! ountain

Lynch Station Dam
Tuck-A-Way 1312 Sunrise Loop, Smith Mountain
Campground Campground Lynch Station 37.0605, -79.4484 No Dam
. . Electrical Big Island Hwy /
Electrical Substation . 37.4599, -79.4651 1%, 0.2% Bedford Lake Dam
Substation North Otter Creek

Smith Mountain Dam e\ o cociity | Route 1, Penhook | 37.0413, -79.5356 | 1%, 0.29% | Sm'th Mountain
Hydro Plant Dam
Coleman Falls Dam 6007 Lee Jackson
Hvdro Plant Energy Facility Hwy, Coleman 37.5021, -79.3006 1%, 0.2% Pedlar River Dam

¥ Falls
Hol b Rock D 4839 Hol b
H;’ dcrc;nglan?c M | Energy Facility o R;’azom 37.5036,-79.2628 | 1%,0.2% | Pedlar River Dam
Mineral Springs 1030 Bible Ln, Falling Creek
Christian School Schools Vinton 37.2865, -79.8352 No Reservoir Dam
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Facility Name

Facility Type

Coordinates

Floodplain Inundation Zone

. Sewer Pump Peaks Rd / Woods 0 o Stoney Creek
Pump Station #6 Station Rd, Bedford 37.3894, -79.5516 1%, 0.2% Reservoir Dam
Lake Vista Pump Sewer Pump 2474 Cottontown o o
Station Station Rd, Forest 37.3953,-79.2606 | 1%, 0.2% Ivy Lake Dam
Farmington Pump Sewer Pump 1715 Helmsdale
Station Station Dr, Forest 37.3845, -79.3008 No Ivy Lake Dam
Water Pump Station -
5 (Town Of Bedford | \Vater Booster 14690 PeaksRd, | 37 3097 795531 19, 0.2% Stoney Creek
Water) Pump Station Bedford Reservoir Dam
Well Lot Ridgeview Sc WaF?r Storage Ridgeview Dr, 37.3976, -79.2588 No Ivy Lake Dam
1 Facility Lynchburg
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Figure 4-63 Location of High and Unknown hazard dams in Bedford County, Virginia.
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4.4.3.3.2 Risk Analysis of Individual Dam
Abert Water Plant - Sludge Lagoon Dam

General information

The Abert Water Plant - Sludge Lagoon Dam was initially constructed in 1994. It is owned by the City of
Lynchburg and is operated by the City's Water Resources Department. Because the lagoon is designed as a
wastewater treatment facility, its perimeter is surrounded by channels designed to divert surface runoff.
Wastewater normally flows through the lagoon and into the concrete outlet structure through an 8-inch
diameter, gated orifice which is the primary spillway, and then into the 24-inch diameter outlet structure drain.
In the event flow exceeds the primary spillway capacity, the grated open top of the outlet structure serves as
the emergency spillway. The impoundment is capable of storing the 90% probable maximum precipitation
(PMP) (with the emergency spillway completely obstructed) without overtopping the dam. The PMP is
theoretically, the greatest depth of precipitation for a given duration that is physically possible over a given
storm area at a particular geographical location at a certain time of the year. Flow from the spillway discharges
to an unnamed tributary leading 2,000 feet to James River.

Dam break inundation zone

Figure 14 is an overview of the inundation zone map completed by Wiley &Wilson in January 2010 for the PMF
of Abert Water Plant. The inundation zone is confined to property owned by the City of Lynchburg, except at
the CSX Transportation right-of-way and railroad track along the river. The land is steep, densely wooded,
undeveloped, and inaccessible by road. A PMF dam break would cause the James River water surface level to
increase less than 1-foot. No action is required for properties affected by less than a 1-foot increase.
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Figure 14. Inundation zone map of Abert Water Plant. (Source: Virginia DCR)

Vulnerable structures

According to the hazard classification study in the dam EAP, the CSX Railroad, which is considered a major
railway, would be overtopped by a PMF breach. Dam break overtopping would be confined to a few hundred
feet of railroad track and have a duration of 12 minutes. There are no habitable buildings, facilities, or road
bridges within the inundation zone; therefore, notifying CSX Transportation is the highest priority in a dam
breach event.

Beaverdam Creek Dam

General information

Beaverdam Creek Dam is located along Beaverdam Creek approximately 0.27 miles upstream of State Route
635 (Jeters Chapel Road) within Bedford County, Virginia. The Beaverdam Creek Reservoir was constructed in
the 1920s and is maintained by the Western Virginia Water Authority, serving as one of three water supply
reservoirs for the City of Roanoke, Virginia. The reservoir covers 21 acres and stores 85-million gallons of water
at full pond.
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Dam break inundation zone

The downstream area of the dam consists of low lying forested flood plain with sparse residential development.
Figure 4-64 is an overview of the inundation zone map contained in the dam failure analysis of Beaverdam
Creek Dam by Timmons Group in February 2011. According to Timmons Group's analysis, Beaverdam Creek
Dam currently does not have the spillway capacity to convey a 0.9 PMP event and overtops by approximately
2.91 feet. The dam will require renovations in order to comply with state regulation requirements.
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Figure 4-64 Inundation zone map of Beaverdam Creek Dam. (Source: Virginia DCR)
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Vulnerable structures

As a result of a PMF breach, approximately 84 existing properties downstream of the Beaverdam Creek Dam
would be inundated, resulting in a potential increased risk to life and property damage. Two major roads,
including Stewartsville Road (Route 24) and Jordantown Road, may be flooded. Some road bridges may be
impacted during a dam breach scenario (Table 4-77).

Table 4-77 Vulnerable road bridges in dam breach zone of Beaverdam Creek Dam

Road Name Crossing Bridge Location
B .60-RT. 24;0.65-
Jordantown Rd Nat Branch 0.60-RT. 24,0.65-RT 7078881 | 37.27847 1%, 0.2%
619 759
Stewartsville West Fork Beaverdam | 1.00 RT 619; 5.00 RT 0 0
Rd24 Creek 746 -79.77452 | 37.27061 1%, 0.2%
Bedford Lake Dam

General information

Bedford Lake Dam is located approximately 0.5 miles northwest of Colton's Mill, Bedford County, Virginia, at
the headwaters of North Otter Creek within the Roanoke River Basin. It was constructed in 1935 by the Civilian
Conservation Corps for recreational purposes. The walkway across the spillway was replaced by the recent
owners. It is an earthfill structure approximately 700 feet long and 52 feet high. The dam is a DCR regulated
dam privately owned and maintained.

Dam break inundation zone

Figure 4-65 is an overview of the inundation zone map for the PMF of Bedford Lake Dam, completed by
Froehling & Robertson, Inc. in September 2015.
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Figure 4-65 Inundation zone map of Bedford Lake Dam. (Source: Virginia DCR)

Vulnerable structures

Table 4-78 lists broad bridges within the dam break inundation zone. Part of Big Island Highway (Route 122),
and Forest Road (Route 221) may be inundated during a dam breach event. There is one electrical substation
identified in the inundation zone (Table 4-79).

Table 4-78 Vulnerable road bridges in dam breach zone of Bedford Lake Dam

Road Name Crossing Bridge Location
Big Island Hwy 122 North Otter Creek 8.88 Rt 501; 8.50 Rt 221 -79.4648 37.46 1%, 0.2%
Forest Road 221 Big Otter River 0.16 Rt 830; 0.07 Rt 670 -79.4199 | 37.36447 1%, 0.2%
Hawkins Ridge Road | Roaring Run 2.10-RT 644 / 0.40-RT 670 | -79.4267 | 37.37576 1%, 0.2%
Hurricane Dr 639 North Otter Creek 3.90Rt 643;0.17 Rt 122 -79.4648 | 37.45334 1%, 0.2%
Langford Mill644 North Otter Creek 0.60 Rt 675; 0.20 Rt 674 -79.4535 | 37.39239 1%, 0.2%
Lankford Mill 644 Oslin Creek 0.00 Rt 674; 0.80 Rt 637 -79.4506 | 37.39455 1%, 0.2%
Otterville Rd 643 N Fork Otter River 0.65 Rt 674; 1.51 Rt 122 -79.4664 | 37.42394 1%, 0.2%
Roaring Run Rd 670 Roaring Run 0.05 Rt 637; 0.45 Rt 221 -79.4198 | 37.37083 1%, 0.2%
CVPDC Hazard Mitigation Plan 2020 Update 4-138




Hazard Identification and Risk Assessment

Table 4-79 Vulnerable facilities and infrastructures in dam breach zone of Bedford Lake Dam

Facility Type Location Locality Lon \ Lat In flood zone
Electrical Electrical Big Island Hwy / 0 0
| Substation Substation North Otter Creek Bedford 794651 | 37.4599 1%, 0.2%
Eagle Eyrie Lake Dam

General information

Eagle Eyrie Dam is a 36.65 foot tall impounding structure used for supplying water to the Eagle Eyrie Baptist
Conference Center. It is located on an unnamed section of Judith Creek in Bedford County, Virginia. From the
dam, the tributary flows east approximately 8.9 miles before joining James River. The drainage area of the
reservoir is 0.253 square miles.

Dam break inundation zone

Figure 17 is an overview of the inundation zone map for the PMF of Eagle Eyrie Lake Dam, completed by Hurt
& Proffitt, Inc. in June 2019. The upstream inundation zone caused by the dam is defined as agricultural and
residential, according to the land use map found on the Bedford County GIS website. The current level of
development in the 0.253 square mile drainage area is low, consisting of a few residential homes along the
east portions of the drainage area. There are a few structures in the downstream inundation zone.

Figure 4-66 Inundation zone map of Eagle Eyrie Lake Dam. (Source: Virginia DCR)
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Vulnerable structures

Within the inundation zone, there are several road bridges, roadways sections, and one residential home that
may be inundated during a dam breach scenario. The roadways include one primary road (Lee Jackson
Highway), three secondary roads (Tamer Lane, Winding Creek Lane, and Trents Ferry Road), and one private
road (Gravel Road). The following road bridges may be impacted. (Table 4-80).

Table 4-80 Vulnerable road bridges in dam breach scenario of Eagle Eyrie Lake Dam

Road Name Crossing Bridge Location

Lee-Jackson Judith Creek @ 0.60 Rte 647;0.01 Rte o o
HWY501 Boonshoro 846 -79.2649 | 37.46554 1%, 0.2%
Trents Ferry R . 0.05-LYNCH CL;0.05- o o
645 Judith Creek RT 794 79.2101 | 37.46881 1%, 0.2%
Winding Crkla |} ith Creek 0-80Rt50L;0.00Rt 1 792628 | 37.46831 | 1%,0.2%
647 761
Elk Garden Lake Dam

General information

Elk Garden Lake Dam is situated on a tributary of Boyles Branch, approximately 0.6 miles upstream of Big Island
Highway (Route 122) in Bedford County, Virginia. It was constructed in 1959 for recreational purposes. The
dam is 30 feet tall with a crest elevation of 896 feet and a normal pool elevation of 893 feet. The principal
spillway is a 12-inch diameter reinforced concrete pipe conduit sloped at a shallow drop through the top of the
embankment. The emergency spillway is located to the left end of the dam and is an uncontrolled earth
channel with an entrance width of 40 feet. This spillway is reported to have a design capacity equal to a 100-
Year Flood event.

Dam break inundation zone

Figure 4-67 indicates the dam break inundation zone for the PMF of Elk Garden Lake Dam. This map derives
from the digitalization of the DBIZ maps provided in the EAP of the dam. The dam inundation studies were
conducted by Froehling & Robertson, Inc. in October 2010.
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Figure 4-67 Inundation zone map of Elk Garden Lake Dam. (Source: Virginia DCR)

Vulnerable structures

Table 4-81 lists the VDOT road bridge that is within the inundation zone. Part of Big Island Highway (Route 122)
and Crosscreek Road (Route 676) may be impacted during a dam breach event. There are also 23 downstream
parcels that may be flooded.

Table 4-81 Vulnerable road bridges and tunnels in dam breach scenario of Elk Garden Lake Dam

In flood

Road Name Crossing Bridge Location zone
Langford Mill644 | North Otter Creek 0.60 Rt 675; 0.20 Rt 674 | -79.45353 | 37.39239 1%, 0.2%
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Falling Creek Reservoir Dam

General information

Falling Creek Dam is located in Bedford County, Virginia. The dam is 1.5 miles upstream from Virginia Route 24
on Falling Creek. The dam is used to impound water for use as a public water supply by the Western Virginia
Water Authority. Falling Creek Dam is a 52 foot high earthen High Hazard Dam that was originally constructed
in 1898, with major renovations in 2011. There is a water withdrawal tower in the reservoir that contains valves
that control flows of raw water for water treatment or to drain. The principal spillway is a grouted riprap
channel with drop gabions. The top and downstream face of the dam are armored with articulated concrete
blocks designed to safely withstand overtopping flows, as the emergency spillway, up to the PMF event. Under
flood conditions, operation by the principal spillway and emergency spillway (overtopping flow) is automatic
and does not require any manual operation.

Dam break inundation zone

Figure 4-68 is an overview of the inundation zone map for the PMF of Falling Creek Reservoir Dam developed
by AECOM Technical Services, Inc. in 2011.

The entire upstream drainage area is undeveloped mountainous forest. In the event of a dam failure, the
potentially impacted areas downstream from the dam extend approximately 8.5 miles downstream to the
confluence of Falling Creek with Smith Mountain Lake. This area contains mostly suburban and rural residential
properties, with the densest development located near Virginia Route 24.
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Figure 4-68 Inundation zone map of Falling Creek Reservoir Dam. (Source: Virginia DCR)
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Vulnerable structures

During the dam breach event, several roads, structures, and one road bridge downstream of the dam may be
impacted. Part of Stewartsville Road (Route 24) and Norfolk Southern Railroad tracks near the south bank of
Smith Mountain Lake (79.7828°W 37.2343°N) may be flooded. Table 4-82 lists the VDOT road bridge that is
within the inundation zone. 26 structures including residential buildings and barns also may be flooded. The
parking lot of Mineral Springs Christian School at Bible Ln. is in the inundation area (Table 4-83).

Table 4-82 VVulnerable road bridges and tunnels in dam breach scenario of Falling Creek Reservoir Dam

Road Name Crossing Bridge Location Lon Lat
Turner Branch Rd 619 | Falling Creek 1.50 Rt 634; 1.50 Rt 757 | -79.80906 | 37.25662 1%, 0.2%

Table 4-83 Vulnerable facilities and infrastructures in dam breach zone of Falling Creek Reservoir Dam

In flood

Facility Type Location Locality Lon Lat zone

Mineral Springs Christian

Schools 1030 Bible Ln | Bedford -79.8352 | 37.2865 No
School

Ivy Lake Dam

General information

Ivy Lake Dam (or Ivy Hill Dam) is situated on Ivy Creek, approximately 2.5 miles northwest of Forest, in Bedford
County, Virginia. It was constructed for recreational purposes. The dam is 66 feet tall, with a crest elevation of
833.0 feet and an emergency spillway elevation of 822.5 feet. The principal spillway is a 48-inch diameter
reinforced concrete pipe conduit, which discharges near the toe of the embankment into a concrete stilling
basin. The emergency spillway is located to the right end of the dam and is a broad crested earth spillway with
an entrance width of 70 feet.

Dam break inundation zone

Figure 4-69 is an overview of the inundation zone map for the PMF of lvy Lake Dam, digitized from the EAP of
the dam.
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Figure 4-69 Inundation zone map of Ivy Lake Dam. (Source: Virginia DCR)

Vulnerable structures

There are several roadways and bridges downstream within both Bedford County and Lynchburg City may be
flooded if the Ivy Lake Dam should fail. Table 4-84 and Table 4-85 show those locations. AM&O - Jefferson
Street Tunnel and U.S. Pipe in Lynchburg, as well as 2 water storage facilities and 2 sewer pump stations in
Bedford, are also within the inundation zone (Table 4-86).

Table 4-84 Vulnerable roadways downstream of lvy Lake Dam (Source: Ivy Lake Dam EAP)

Distance From Dam

Inundated Roadways (miles) Jurisdiction

Ivy Wolf Lane 3.4 Bedford County
Ivy Lea Drive 4.4 Bedford County
Pine Bluff Drive (Rt. 1250) 5.4 Bedford County
Wigginton Road (Rt. 6004) 8.9 Bedford County
Peaks View Tenbury Drive 9.5 Lynchburg City
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Inundated Roadways

Distance From Dam
(miles)

Jurisdiction

Ardmore Drive 9.7 Lynchburg City
Dandridge Drive 9.8 Lynchburg City
Irvington Springs Road 9.9 Lynchburg City
Hurdle Hill Road 12.1 Lynchburg City
Club Drive 13.8 Lynchburg City
Old Langhorne Road 15.0 Lynchburg City
Halsey Road 15.1 Lynchburg City
Hill Street (Rt. 6082) 15.1 Lynchburg City
7th Street 20.1 Lynchburg City
Jefferson Street 20.2 Lynchburg City
10th Street 20.3 Lynchburg City
11th Street 20.4 Lynchburg City
Horse Ford Road 20.5 Lynchburg City
Washington Street (Rt. 6078) 20.6 Lynchburg City
E. Lynch Street 20.7 Lynchburg City

Table 4-85 Vulnerable road bridges and tunnels in dam breach scenario of Ivy Lake Dam

Road Name Crossing Bridge Location Jurisdiction

Egt;ggiown vy Creek .40-RTE 1240;.25-RTE 884 | Bedford County | -79.26179 | 37.39696 | 1%,0.2%

Cranehill Drive Ivy Creek g’:gﬂEKHORN/O'OlLAN Lynchburg City | -79.19012 | 37.41823 No

Hawkins Mill IVY CREEK 1.55-RTE 659,0.70-RTE Bedford County | -79.26113 | 37.40342 | 1%,0.2%

Road 621

Hawkins Mill Rd | Howards Mill | ) | 11o: 050 Rt 660 | Bedford County | -79.26183 | 37.40410 | 1%, 0.2%

659 Creek

Hollins Mill Road E'raezkkw Aer | 89RT501/.84RT29B | LynchburgCity |-79.15955 | 37.42533 | 1%, 0.2%

Hooper Road 662 | Ivy Creek 0.40 Rt 1280; 0.70 Rt 621 | Bedford County | -79.28248 | 37.39055 1%, 0.2%

Indian Hill Road | Ivy Creek g'roeln"”d'a” HR-0.04- Lynchburg City | -79.20731 | 37.42672 | 1%,0.2%

Langhorne Road | Ivy Creek 0.1-Crnhill Dr./0.1-Halsy Lynchburg City | -79.18835 | 37.41675 No

Link Road Ivy Creek 0104501 0104291 Lynchburg City | -79.20311 | 37.42707 1%, 0.2%

Ninth Street Kanawha gz%mEFF STO0O1DEAD Lynchburg City | -79.14003 | 37.41608 No
0112RTE221 . o

Rt. 501 Ivy Creek 0243RTESO1BU Lynchburg City | -79.23184 | 37.41205 0.2%

AM&O -

Jefferson Street 7th Street Jefferson Street Lynchburg City | -79.13979 | 37.41519 0.2%

Tunnel
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Table 4-86 Vulnerable facilities and infrastructures in dam breach zone of vy Lake Dam

Facility Type Location Locality
Well Lot Ridgeview Sc Wajcgr Storage Ridgeview Dr, Bedford 792588 | 37.3976 No
1 Facility Lynchburg
Lake? Vista Pump Sewgr Pump 2474 Cottontown Bedford -79.2606 | 37.3953 1%, 0.2%
Station Station Rd, Forest
Farn'wmgton Pump Sew‘er Pump 1715 Helmsdale Bedford 703008 | 37.3845 No
Station Station Dr, Forest
U.S. Pipe HazMat Facility | -CAdamsStreet, 1 burg | -79.1413 | 37.4208 | 1%, 0.2%
Lynchburg

Smith Mountain Dam

General information

Smith Mountain Dam was built on Roanoke River by the Appalachian Power Company in the mid-1960s for the
purposes of pumped-storage hydroelectricity. It is located near Roanoke, Virginia, upstream of the Leesville
Dam. The two dams and reservoirs -- Smith Mountain and Leesville -- have added about 600 miles of new
shoreline and about 25,000 surface acres of water for multiple uses. The dam is an Exempt Federal dam.

Dam break inundation zone

Upstream of the Smith Mountain Dam, the drainage basin is typically rural with limited agriculture and
extensive wooded area. The nearest metropolitan area, the City of Roanoke, is located approximately 45 miles
upstream of the dam. There are no dams located upstream of the project that contain an appreciable amount
of storage space where project inflow could be stored.

Along Roanoke River (locally known as Staunton River) downstream of the Leesville Dam, agricultural activities
become more pronounced. Downstream of Leesville, the nearest population center is the Town of Altavista,
which is located 10 miles downstream of the dam. Due to the close proximity to the dam, the Town of Altavista
is notified first in the event of an emergency. The closest downstream dam is the Corps of Engineer's John H.
Kerr Reservoir, which is located approximately 150 miles below Leesville Dam. Passage of the floods generated
by dam failures at either the Smith Mountain Dam or Leesville Dam is highly dependent on the operation of
the Kerr Dam, as well as flooding conditions along Dan River, which flows into Kerr Reservoir.

Figure 4-70 is an overview of the inundation zone for the PMF of Smith Mountain Dam developed by the
Appalachian Power Company in July 2015.
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Figure 4-70 Inundation zone map of Smith Mountain Dam. (Source: Virginia DCR)

Vulnerable structures

Many roadways, road bridges, and critical facilities downstream within Bedford County Campbell County, Town
of Altavista and Town of Brookneal may be flooded if the Smith Mountain Dam should fail. Table 4-87 and
Table 4-88 show locations of those structures.

The following major roads and railways may be impacted: Main Street, Bedford Avenue (Route 43) and Wards
Road (Route 29) in Town of Altavista, Wickliffe Avenue and Lusardi Drive in Town of Brookneal, Bedford
Highway, and N&S Railroad tracks along Roanoke River.

There are many critical facilities and vulnerable infrastructures downstream of Smith Mountain Dam. Most of
them are located within the Town of Altavista and the Town of Brookneal. See Table 4-88.

Table 4-87 Vulnerable road bridges in dam breach scenario of Smith Mountain Dam

In flood
Road Name Crossing Bridge Location Jurisdiction Lat zone

AYERSRD.737 |NSRAlLwAY | O:20-RT732Z1.90-RT Bedford | 74 52085 [37.17055|  No
805 County

Bishops Cr. 0.50 Rt 629; 0.15 Bedford

Rd.628 Back Creek Camp C County -79.38482 [ 37.15424 No

CARTERS MILL ASHWELL MILL |2.55-RT 626;3.35-RT Bedford o o

RD630 CREEK 733 County -79.46834 | 37.12462 | 1%, 0.2%

Dundee Road/ Clover Creek 1.15 Rte732; 1.65 Bedford -79.50105 [37.12572|1%, 0.2%
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In flood
Lat zone

Road Name Crossing Bridge Location

Jurisdiction
734 Rte626 County
Headens Br Rd Goose Creek 0.10 Rt 735; 0.00 Rt Bedford 79.51821 |37.16838 | 1%, 0.2%
732 737 County
Leesville Rd43  |Back Creek 0.15 Cpbl Co; 2.45 Rt Bedford | 29 40075 |37.12856 | 1%, 0.2%
728 County
Rock Cliff Rd 735 | Difficult Creek | 20 Rt 731; 0.10Rt Bedford | 29 52401 [37.17852| No
817 County
GOOSE
SMTHMTLKE | o> o o |0-25-RT833;1.75-RT Bedford | o 1ocea | 37,1568 | 19 0.2%
PKW626 - 630 County
RWY
Tolers Ferry R Howells Creek 3.65 RT 872; 4.00 Pitt Bedford -79.49003 | 37.04812 No
608 Co County
‘01 Rt 709; 0.90 R Bedf
Wyatts Way 24 | Big Otter River | o:01 Rt 709; 0-90Rt edford | 9 34963 |37.24541 | 1%, 0.2%
792 County
Br. of Bi 1.79- 0.19- B
Wyatts Way/24 | Br of Big Otter 1.75-Camb Co;0.19-Rt edford | 9 34501 |37.24559 | 1%, 0.2%
River 709 County
11 7. B
WYATTS WAY/24 | BUFFALO cRreEk |O:11 CAMP CO; 7.54 RT edford | g 32418 |37.25219 | 1%, 0.2%
43E County
1.05- 20-
Bedford Highway | Bishop Creek 05-Rt 896/3.20-Rt Campbell | g 33889 |37.13855 | 1%, 0.2%
682 County
Bedford Highway | " WTtree 6.03 Alvsta/1.67 Bed Campbell | 25 37908 |37.12134 | 1%, 0.2%
Branch CL County
Bishop Creek 1 g top Creek | 1.10-Rt.43/2.07-Rt.682| C2mPPell | 29 33162 |37.14621 | 1%, 0.2%
Road County
Chellis Ford Road | Goose Creek | 2:20-Rt- 43/0.10-Rt Campbell | 29 38791 | 37.11659 | 1%, 0.2%
718 County
Covered Bridge Seneca Creek 1.60-Rt 761/0.60-Rt Campbell 79.11541 |37.11749 | 1%, 0.2%
Rd 633 County
Covered Bridge | ¢\ Creek 74-Rt824/.60-Rt821 | PPl g9 1505 |37.00167| No
Rd County
Dearborn Road | Flat Creek 0.55-Rt.694/1.26- Campbell 1 2q 643 |37.21163 | 1%, 0.2%
Rt.709 County
Branch
Dearborn Road | Troublesome 0.27-Rt.693/0.24- Campbell -79.23632 [37.19945| 0.2%
Rt.914 County
Creek
Dearborn Road | roublesome 10.10-Rt 693/0.60-Rt Campbell | 24 53897 | 37.20486 | 1%, 0.2%
Creek 709 County
L 0.30-Rt 614/1.30-Rt Campbell 0 0
Epsons Road Whipping Creek 613 County -79.0065 | 37.0608 |1%,0.2%
Evington Road | Buffalo Creek | O-0-Rt 934/2.10- Campbell | 24 30521 |37.24731 | 1%, 0.2%
Bedfo CL County
Gladys Road Seneca Creek |0 12-Rt:629/1.80- Campbell | 24 13196 |37.13937 | 1%, 0.2%
Rt.697 County
Gladys Road Hills Creek 0.50-Rt.1340/0.90- Campbell -79.20318 |37.12711 No
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In flood
Lat zone

Jurisdiction

Road Name Crossing Bridge Location

Rt.706 County
Goat Island Road | Seneca Creek 0.20-Rt 700 /0.70- Campbell -79.12268 |37.10694 | 1%, 0.2%
Rt.703 County
irvindale Road | Ltle Falling  0.60-Rt645/2.00-Rt | Campbell | ¢ 41443 |37.13079 | 1%, 0.2%
River 601 County
Lambs Church Hills Creek 1.45-Rt 696 / 3.15-Rt Campbell -70.18883 | 37.13892 No
Road 699 County
Leesville Road | Otter River 0.24-Rt.626/0.85- Campbell 1 29 35358 |37.20857 | 1%, 0.2%
Rt.694 County
I
Leesville Road | NS Railway 0.72 Rt 694/0.53 Rt 24 Czomuzﬁs -79.28608 [37.22592| No
Leesville Road | Johnson Creek | 0>-Rt:6265/.05- Campbell 1 29 35724 | 37.20628 | 1%, 0.2%
Rt.626N County
. . . Campbell
Lewis Ford Rd Falling River 0.6-Rt. 641/1.2-Rt. 642 County -78.9599 (37.12661|1%, 0.2%
Branch 0.17-Rt. 633/2.61-Rt. Campbell
-79. 05542 | 1%, 0.29
Mclver Ferry Rd Whipping Creek | 635 County 79.00734 | 37.0554 %, 0.2%
Route 24 Flat Creek 1.45-Rt.692 / 0.95- Campbell | 29 56191 |37.23297 | 1%, 0.2%
Rt.696 County
Route 20NBL  |Big Otter River |:89-Rt24/.28-Rt Campbell | g 54363 |37.13981 | 1%, 0.2%
29BUS County
Route 29 SBL | Otter River 8.89-Rt 24/.28-Rt 29 Campbell | 24 54336 |37.13992 | 1%, 0.2%
Bus County
Route 43 Route 29 Bypass | .02 Alta CL/7.67-Bed | Campbell | g 3000 137 15769 No
CL County
Route 714 Route 29 Bypass | .95-Rt 712/.10-Alta. CL Cé;“uzﬁs" -79.25015 [37.13795| No
NS Railway & 2.94-Rt 29 B/0.54-Rt Campbell
Rt 29 Bypass SBL |- o % o County | 7929845 37.13222|  No
Seneca Road Seneca Creek | O-17-Rt703/0.03-Dead | - Campbell | g 1501 ¢ |37 09177 | 19 0.2%
End County
Seneca Road Seneca Creek | 010~ Rt 703/0.80-Rt Campbell | g 15751 |37.00434 | 1%, 0.2%
705 County
Swinging Bridge . . 1.00-Rt 601W/.20-Rt Campbell 0 0
Rd Falling River 601E County 78.93592 (37.08383 | 1%, 0.2%
Three Creeks suck Creek 1.04-Rt 708/2.19-Rt Campbell 78.98693 | 37.14848 No
Road 942 County
Three Creeks 0.90-Rt.652/0.60- Campbell 0 0
Road Mollys Creek Rt.708 County -78.97235 [37.17059 | 1%, 0.2%
. Rt 29 Bypass 0.40-Rt 712/0.00-Alta Town of
Clarion Road NBL & SBL cL Altavista -79.26851 |37.13884 No
. 0.09-Rt.714/1.10- Town of 0 0
Clarion Road Stream Rt.712 Altavista -79.27431 | 37.1294 (1%, 0.2%
Riverbend Road [ Otter River 0.05-Rt 875/0.20-Rt Town of -79.24405 |37.13881 [ 1%, 0.2%
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In flood
Road Name Crossing Bridge Location Jurisdiction Lat zone

29B Altavista
Staunton River |0.00-CmpbCo./0.00- Town of
29 Bus. : ) -79.2 12679 | 1%, 0.29
Route29Bus. | o\ o it priti 79.27074 |37.12679 | 1%, 0.2%
40- 1.15- T f
Dog Creek Road | Dog Creek 0.40-Rt 40/ 1.15-Rt own o -78.92594 |37.04921 | 1%, 0.2%
881 Brookneal
J06-E Brknl / 4.20- T f
Wickliffe Avenue |Falling River 06-E Brknl / 4.20-Cha own o -78.93579 | 37.0536 | 1%, 0.2%
Co Brookneal

Table 4-88 Vulnerable facilities and infrastructures in dam breach zone of Smith Mountain Dam

In flood
Facility Type  Location Jurisdiction Lon zone
1514 Main St,
. . Town of
Avoca Museum Attractions Altavista, Va . -79.2697 | 37.1300 No
Altavista
24517
1580 Mansion Town of
The Mansion Historic Site Bridge Rd, . -79.2399 | 37.1246 No
. Altavista
Altavista
Lane Home HazMat 701 5Th St, Town of 1%,
Furnishings Facility Altavista Altavista "79.2855 | 37.1097 0.2%
Abbott Laboratories - .
Ross Products HazMat 1516 Main 5t, Townof | ,q 5658 | 371333 | No
o Facility Altavista Altavista
Division
. HazMat 401 Amherst Town of 1%,
Bgf Industries Facility Avenue, Altavista Altavista "79.2782 | 37.1122 0.2%
Dominion - Altavista | HazMat 104 Wood Lane Townof | 2q5734] 371187 | No
Power Station Facility Altavista
Altavista Fire Fire Stations 1280_Ma|n Street, Towr? of 799755 | 37.1199 No
Company Altavista Altavista
Altavista Police Law 510 7.Th Street, Towr? of 792899 | 37.1103 No
Department Enforcement |Altavista Altavista
Altavista Power Energy Facility | L0r voodtane, | Townof ) ;45735 | 37.1188 | No
Station Altavista Altavista
. Wastewater 0
Altavista Wastewater Treatment Ln AcFess Rd, Towr? of 79.9740 | 371123 1%,
Plant Altavista Altavista 0.2%
Plant
. Large 1000 Franklin Ave, 0
?;t;‘i’l'“caeﬁrti? YMCA population | Altavista, Va ;ﬁ‘;"\zs‘t’; -79.2889 | 37.1140 01;;}
y Venue 24517 e
. ... 11230 Radio Road 0
WODI - AM - The Rain Comr‘n‘unlcatlo Brookneal, VA Town of 78.9420 | 37.0384 1%,
Broadcasting, Inc. n Facility Brookneal 0.2%
24528
Cat Rock Sluice Historic Site General Location Town of -78.9599 | 37.0436 1%,
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In flood
Facility Type  Location Jurisdiction Lon zone

Brookneal 0.2%
Red Hill Historic Site | 1430 Red Hill Rd Townof | ,o g080| 37.0322 | No
Brookneal
Wastewater Lo 0
Brogkne.aI Town - Treatment Wickliffe Ave, Town of -78.9340 | 37.0522 1%,
Falling River Brookneal Brookneal 0.2%
Plant
Wastewater
Brookneal Town - Radio Rd, Town of 1%,
Staunton River ';Iraes:ment Brookneal Brookneal "78.9391 ) 37.0376 0.2%
Green Hill HistoricSite |/ rannills Rd, Campbell |-79.0722 | 37.0621 | No
Gladys
. - 1%,
Leesville Hydro Plant |Energy Facility |Rt. 754, Hurt Campbell |[-79.4022 | 37.0931 0.2%
. (]

Wastewater 20 Ricky Van

Altavista Water Treatment  |Shelton Dr, Hurt, | Campbell |-79.2833| 37.1045 | No

Treatment Plant

Plant Va 24563
1261 Sunrise 1%
Tri-County Marina Campground |Loop, Lynch Bedford -79.4468 | 37.0595 0 2;
Station e
1312 Sunrise
Tuck-A-Way Campground |Loop, Lynch Bedford -79.4484 | 37.0605 No
Campground ;
Station
Smith Mountain Dam . 1%,
Hydro Plant Energy Facility |Route 1, Penhook Bedford -79.5356 | 37.0413 0.2%
Spring Hill Lake Dam

General information

Spring Hill Lake Dam (aka Spring Hill Estates Dam or Toms Dam) is situated on a tributary of Big Otter River,
approximately 0.32 river miles upstream of it’s convergence with Big Otter River in Bedford County, Virginia.
The dam impounds Spring Hill Lake, an approximate 13.9 acre reservoir at normal pool. The drainage area to
the Spring Hill Estates Dam was calculated to be 0.181 square miles (115.8 acres). Spring Hill Estates Dam was
constructed as a recreational impoundment. The dam is 44 feet tall with a crest elevation of 829 feet and a
normal pool elevation of 824 feet. This dam is unattended during normal operating conditions.

Dam break inundation zone

Figure 4-71 is an overview of the inundation zone map for the PMF of Spring Hill Lake Dam, completed by
Froehling & Robertson, Inc. in March 2017.
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Figure 4-71 Inundation zone map of Spring Hill Lake Dam. (Source: Virginia DCR)

Vulnerable structures

Part of Big Island Highway (Route 122) and two VDOT road bridges may be impacted within Bedford County
during a dam breach event (see Table 4-89). There is also one residential structure that would be endangered
should the impounding structure fail. There are no other critical facilities identified in the inundation zone.

Table 4-89 Vulnerable road bridges in dam breach scenario of Spring Hill Lake Dam

In flood
Road Name Crossing Bridge Location Lon Lat zone
Big Island . . 00.10 RT 640;02.68 NCL 0 0
Hwy/122 Big Otter River 8D -79.50464 | 37.39275 1%, 0.2%
Enges Mill Rd Br. of Big Otter River | 0.40 Rt 122; 1.00 Rt 682 | -79.51079 | 37.39288 1%, 0.2%

Stoney Creek Reservoir Dam (Bedford)

General information

Stoney Creek Reservoir Dam (aka Bedford Reservoir Dam) is situated on Stoney Creek, about 7.7 miles from
the Town of Bedford, in Bedford County, Virginia. The dam is used to impound water for public water supply
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and operated by the Town of Bedford. It was built in 1954 and repaired in 2012. The drainage area to the
reservoir is approximately 6.2 square miles.

Dam break inundation zone

Figure 23 is an overview of the inundation zone map for the PMF of Stoney Creek Reservoir Dam, completed
by Schnabel Engineering in December 2012.

Figure 4-72 Inundation zone map of Stoney Creek Reservoir Dam. (Source: Virginia DCR)

Vulnerable structures

There are several roadways and bridges downstream within both Bedford County may be flooded if the Stoney
Creek Reservoir Dam should fail. Table 4-90 and Table 4-91 show those locations. A sewer and one water
booster pump station were identified in the inundation zone (Table 4-92).

Table 4-90 Vulnerable roadways downstream of Stoney Creek Reservoir Dam

Inundated Roadways Distance From Dam (miles) Jurisdiction

Rt. 640/Wheats Valley Road 0.5 Bedford County
Stonesbrook Farms Road 1 Bedford County
Rt. 850/Meadors Mill Road 2 Bedford County
Rt. 643/Jopling Road 3.4 Bedford County
Rt. 43/Peaks Road 4.2 Bedford County
Rt. 43/Peaks Road 4.6 Bedford County
Rt. 122/Big Island Hwy 8.1 Bedford County
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Distance From Dam (miles)

Jurisdiction

Inundated Roadways

Rt. 644/Lankford Mill Road 12.7 Bedford County
US 221/Forest Road 16.4 Bedford County
US 460/East Lynchburg Salem Turnpike 21.6 Bedford County
Rt. 24/Wyatts Way 30.2 Bedford County
Railroad Near Della Wood Lane 17.2 Bedford County

Table 4-91 Vulnerable road bridges in dam breach scenario of Stoney Creek Reservoir Dam

In flood

Road Name Crossing Bridge Location zone
460 EBL Big Otter River ?;54 Bedfd; 5.94Camp | 9 35473 | 37.30892 | 1%, 0.2%
1 102.68 NCL

Big Island Hwy/122 Big Otter River gg ORT640;0288NCL | 26 50a6a | 37.39275 | 1%, 0.2%
E.Ly.Sa.Tk 460 WBL BIG OTTER RIVER ;f;ngBL €o;6.34 -79.39396 | 37.30847 | 1%,0.2%
Forbes Mill Rd 640 ;rvsrf Big Otter 0.40 Rt 122; 1.00 Rt 682 | -79.51079 | 37.39288 | 1%,0.2%
Forest Road 221 Big Otter River 0.16 Rt 830; 0.07 Rt 670 | -79.41991 | 37.36447 | 1%,0.2%
Gilly/Bush/Rd.R706 | Elk Creek 0.20 Rt 460; 2.32 Rt 668 | -79.39337 | 37.31040 | 1%,0.2%
Hawkins Ridge Road Roaring Run 2'7100'” 644 /0.40-RT -79.42671 | 37.37576 | 1%, 0.2%
Jopling Road 643 Stony Creek 0.40 Rt 640; 0.10 Rt 43 | -79.55390 | 37.40374 No
Langford Mill644 North Otter Creek | 0.60 Rt 675; 0.20 Rt 674 | -79.45353 | 37.39239 | 1%, 0.2%
Lankford MI RD/644 | Big Otter River 0.01-RT 673; 0.50-RT 675 | -79.46536 | 37.38664 | 1%,0.2%
Meadows MillR 850 | Stony Creek 0.00 D END; 0.30 Rt 640 | -79.55508 | 37.42156 No
Peaks Road /43 Stony Creek (;.T32;3R2T,\.16825;0.27- -79.55515 | 37.39276 | 1%, 0.2%
Peaks Road /43 Big Otter River 2.69 Bdfd; 0.00 Rte. 6825 | -79.55122 | 37.38959 | 1%, 0.2%
Roaring Run Rd 670 | Roaring Run 0.05 Rt 637; 0.45 Rt 221 | -79.41984 | 37.37083 | 1%,0.2%
Wyatts Way 24 Big Otter River 0.01 Rt 709; 0.90 Rt 792 | -79.34963 | 37.24541 | 1%,0.2%
Wyatts Way/24 FBJV:: Big Otter ;ggg{amb Co;0.19-Rt -79.34501 | 37.24559 | 1%,0.2%

Table 4-92 Vulnerable facilities and infrastructures in dam breach zone of Stoney Creek Reservoir Dam

Facility Type Location Locality
. Sewer Pump Peaks Rd / 0 0

Pump Station #6 Station Woods Rd Bedford -79.5516 | 37.3894 1%, 0.2%

Water Pump Station -

5 (Town Of Bedford | \/ater Booster | 4690Peaks | o ey | 795531 | 37.3897 | 1%, 0.2%
Pump Station Rd

Water)
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Stroobants Dam

General information

Stroobants Dam is a DCR-regulated dam located in Bedford County, Virginia, about 1 mile north of where Route
24 crosses Big Otter River. It is a DCR-regulated dam with the regulation agency identified as "undetermined -
unknown Dam Initiative (former DRAGNET)".

Dam break inundation zone

Figure 4-73 is an overview of the inundation zone map for the PMF of Stroobants Dam, developed by Hurt &
Proffitt in December 2016. The inundation zone of Stroobants Dam shares some common areas with Otter
River Raw Water Terminal Reservoir Dam in Campbell County.

Figure 4-73 Inundation zone map of Stroobants Dam. (Source: Virginia DCR)

Vulnerable structures

Leesville Road (Route 682) and Wyatts Way (Route 24) may be inundated during the dam breach event. Two
road bridges and two vulnerable facilities (Campbell County Utility and Service Authority pump station and
Walnut Hill historic site) may be impacted (Table 4-93 and Table 4-94).
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Table 4-93 Vulnerable road bridges in dam breach scenario of Stroobants Dam

In flood
Road Name Crossing Bridge Location Lon Lat zone
Leesville Road Otter River 0.24-Rt.626/0.85-Rt.694 -79.30358 | 37.20857 1%, 0.2%

Wyatts Way/24 Br. of Big Otter River | 1.79-Camb C0;0.19-Rt 709 | -79.34501 | 37.24559 1%, 0.2%

Table 4-94 Vulnerable facilities and infrastructures in dam breach zone of Stroobants Dam

Facility In flood
Name Type Location Locality Lon Lat zone
. Historic 129 Johnson Campbell
Walnut Hill Site Mountain Rd County -79.3079 | 37.2088 No
Campbell Co Util And Sewer .
251L 19

Serv Auth/Sewer Pump | Pump 9625 Leesville Rd, |- Campbell | ;g 5507 | 37 9075 %

. . Evington County 0.2%
Station Station

Woods Landing Dam

General information

Woods Landing Dam is located adjacent to Woodcock Drive in Bedford County, Virginia, and is owned by the
Woods Landing Home Owners Association (WLHOA). The parcel of property encompassing the lake and dam
are identified by Bedford County as Tax Map Parcel 30-A-6G. Woods Landing Dam is an earthfill embankment
approximately 38.6 feet high, 340 feet long, crest width equal to 10 feet, and a crest elevation equal to 774.8
feet NAVD 88 that creates a maximum pool impounding volume equal to approximately 138 acre-feet. The
normal pool elevation is 770.9 feet NAVD 88, with a corresponding normal pool impounding volume equal to
approximately 103 acre-feet. Flow from the lake outfalls into a tributary waterway for a short distance, through
a culvert at the CSX Railroad, and ultimately into James River.

Dam break inundation zone

Figure 4-74 is an overview of the inundation zone map for the PMF of Woods Landing Dam, completed by Wiley
& Wilson in April 2010.
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Figure 4-74 Inundation zone map of Woods Landing Dam. (Source: Virginia DCR)

Vulnerable structures

The CSX Railroad crossing approximately 0.36 mile downstream from the Woods Landing Dam (79.25142°W
37.49720°N) may be impacted during a dam breach scenario. There are no vulnerable facilities within the
inundation zone. The property within the inundation zone is mostly vacant land or unoccupied residential
structures.

4.4.3.4 Campbell County, Altavista, and Brookneal

There are a total of 34 dams within Campbell County recorded in DCR’s DSIS inventory (Table 4-95). Of those
dams, 22 are of unknown/undetermined category and 2 (6%) dams are classified as high hazard potential
(Figure 4-75).

4.4.3.4.1 Principal Dam Breach Problems

The following issues have been identified for dam breach scenarios in Campbell County (also see Table 4-96):
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e \Vulnerable facilities within the Town of Altavista, including Altavista Power Station, Altavista Fire
Company, Altavista Area YMCA Family Center, Altavista Wastewater Plant, Altavista Power Station,
several hazmat facilities, and so on are in the maximum inundation area.

e Vulnerable facilities in the maximum inundation zone within the Town of Brookneal: two historical
sites, one communication facility, and water treatment plants with associated pump stations.

e Several historic sites, water treatment plants with associated pump stations in the county's
incorporated area are in the maximum inundation area
Several bridge and culvert impacts

e Several residences and businesses in the maximum inundation area
Nuclear facility property in dam breach maximum inundation area

Table 4-95 Number of Dams in each Hazard Potential Category within Campbell County, Virginia.

\ Hazard Potential Number of Dams
HIGH
HIGH, SPECIAL
SIGNIFICANT
LOW
LOW, SPECIAL
UNKNOWN 22

WUk |N

Table 4-96 Critical facility and infrastructure in dam break inundation area within Campbell County

\ Facility Name \ Facility Type Address Coordinates  Floodplain Inundation Zone
Avoca Museum Attractions 1514 Main St, 37.1300, No Smith Mountain
Altavista -79.2697 Dam
W(.)DI “AM- The Communicati 1230 Radio Road 37.0384, Smith Mountain
Rain Broadcasting, on Facility Brookneal, VA -78.9420 1%, 0.2% Dam
Inc. 24528
Altavista Power Energy 104 Wood Lane, 37.1188, No Smith Mountain
Station Facility Altavista -79.2735 Dam
Leesville Hydro Energy 37.0931, Smith Mountain
Plant Facility Rt. 754, Hurt -79.4022 1%, 0.2% Dam
Altavista Fire Fire Stations 1280 Main Street, 37.1199, No Smith Mountain
Company Altavista -79.2755 Dam
Lane Home HazMat 701 5Th St, 37.1097, 1% 0.2% Smith Mountain
Furnishings Facility Altavista -79.2855 T Dam
f\ff:f:tptzzﬁriﬁo”es HazMat 1516 Main St, 37.1333, No Smith Mountain
o Facility Altavista -79.2658 Dam
Division
. HazMat 401 Amherst 37.1122, Smith Mountain
BGF Industries Facility Avenue, Altavista -79.2782 1%, 0.2% Dam
Dominion - Altavista | HazMat 104 Wood Lane, 37.1187, No Smith Mountain
Power Station Facility Altavista -79.2734 Dam
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Coordinates

Floodplain

Inundation Zone

Facility Name Facility Type \Address

Lynchburg Casting

HazMat

37.4027,

1132 Mt Athos R .29 R D
Industries Facility 32 Mt Athos Rd -79.0595 0.2% eusens Lam
7.04 ith M i
Cat Rock Sluice Historic Site | Brookneal ?7809539655 1%, 0.2% Smit Datrnnuntam
Green Hill Historic Site éTan:nmlls Rd, ?77900672212’ No Smlthé\zl‘?nuntam
Red Hil pistorcsite | 1420 Red RilRg, | 370322, | T Smith Mountain
. . C 1580 Mansion 37.1246, Smith Mountain
The Mansion Historic Site | o i ige Rd, Altavista | -79.2399 No Dam
Otter River Raw
129 Johnson .
Walnut Hill Historic Site | Mountain Rd, 37.2088, No Water Tgrmmal
Evington -79.3079 Reservoir Dam;
Stroobants Dam
S . . . Mount Athos Rd & 37.3932, Ivy Lake Dam;
B 1%, 0.29
Six Mile Bridge Historic Site James River -79.0612 %,0.2% Reusens Dam
Altavista Area YMCA ;ngjlaﬁon 1000 Franklin Ave, 37.1140, 1% 029 | Smith Mountain
Family Center P Altavista -79.2889 e Dam
Venue
Altavista Police Law 510 7Th Street, 37.1103, No Smith Mountain
Department Enforcement |Altavista -79.2899 Dam
Campbell Co Util Otter River Raw
And Serv Sewer Pump |9625 Leesville Rd, 37.2075, 1% 0.2% Water Terminal
Auth/Sewer Pump | Station Evington -79.2997 e Reservoir Dam;
Station Stroobants Dam
Brookneal Town - g::z;“éitter Wickliffe Ave, 37.0522, 1% 0.2% Smith Mountain
Falling River Brookneal -78.9340 e Dam
Plant
Wastewater . .
Brookneal Town - Treatment Radio Rd, Brookneal 37.0376, 1%, 0.2% Smith Mountain
Staunton River -78.9391 Dam
Plant
Altavista rr/::i?n“;tter Ln Access Rd, 37.1123, 1% 0.2% Smith Mountain
Wastewater Plant Plant Altavista -79.2740 e Dam
. Wastewater . . .
Altavista Water Treatment 20 Ricky Van 37.1045, No Smith Mountain
Treatment Plant Plant Shelton Dr, Hurt -79.2833 Dam
Otter River Water Wastewater 9605 Leesville Rd, 37.2113, Otter River R.aw
Treatment . No Water Terminal
Treatment Plant Evington -79.2988 .
Plant Reservoir Dam
Otter River Water Water 9625 Leesville Rd, 37.2109, Otter River R.aw
Storage . No Water Terminal
Tank . Evington -79.2992 .
Facility Reservoir Dam
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Figure 4-75 Location of High and Unknown hazard dams in Campbell County, Virginia.

4.4.3.4.2 Risk Analysis of Individual Dams
New Camp Hydaway Dam

General information

New Camp Hydaway Dam is located south of the City of Lynchburg in Campbell County, Virginia, just upstream
of Route 677 along Opossum Creek and approximately 2,500 feet downstream of the existing Camp Hydaway
Dam. The dam creates a 37-acre impoundment used for recreation. The drainage area at the dam is 2.69 square
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miles. The reservoir flood storage capacity is 915 acre-feet at the emergency spillway crest elevation, 813.5
feet. Downstream of the dam, Opossum Creek passes under VA Route 677 (Camp Hydaway Road) and then
passes under several railroads and roads (including VA Route 677 Camp Hydaway Road, Route 669 Lone Jack
Road, Route 501 Campbell Highway, Route 660 Eastbrook Road, and Route 460 Richmond Highway) before
flowing into James River. This structure is classified as High Hazard Potential.

Note: The New Camp Hydaway Dam, Inventory No. 031035 is not constructed yet. Issuance of a DCR
impounding structure construction permit for this dam is not anticipated until late Spring/early Summer 2020.
The existing Camp Hydaway Dam, Inventory No. 031013 is currently present upstream of the proposed new
and enlarged lake. The existing dam/lake will be decommissioned as part of the overall construction plan of
new and enlarged dam/lake.

Dam Break Scenario

Figure 4-76 is an overview map of the inundation zone for the PMF of New Camp Hydaway Dam, prepared by
Geoffrey L. Cowan in October 2019 for the temporary EAP for final construction permit application for the dam.

Figure 4-76 Inundation zone map of New Camp Hydaway Dam. (Source: Virginia DCR)

Vulnerable structures

Three road bridges may be impacted during a dam breach event (Table 4-97). No critical facilities are found in
the inundation zone.
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Table 4-97 Vulnerable road bridges in dam breach scenario of New Camp Hydaway Dam

In flood
Road Name Crossing Bridge Location Lon Lat zone
Opossum Creek Camp Hydaway Road | 1.60-Rt 664/1.48-Rt 1480 -79.1424 | 37.34468 1%, 0.2%
Opossum Creek Eastbrook Road 1.10-Rt 665/2.20-Rt 662 -79.0902 | 37.35913 1%, 0.2%
Opossum Creek NBL Campbell Hwy 1.87-Lynch CL/0.01-Rt 667 | -79.1063 | 37.34481 1%, 0.2%

Otter River Raw Water Terminal Reservoir Dam

General information

The Otter River Raw Water Terminal Reservoir is a 42-foot tall impounding structure designed for water
production in 1989. Surface water does not flow into the reservoir. Water is pumped into it from Big Otter
River, which is approximately 0.2 miles downhill from the reservoir. Big Otter River is a tributary to Roanoke
River in Campbell County, Virginia south of the Town of Evington. The water treatment plant is located within
150-feet of the toe of the reservoir embankment and one home is located downhill of the water treatment
facility. Depending upon the location of a dam breach, the water treatment plant may or may not be directly
in the path of the flood waters. If the dam were to breach directly above the water treatment plant, the plant
would be significantly damaged and loss of life would be probable if it were occupied at the time. This reservoir
is therefore classified as having a High Hazard Potential.

Dam Break Scenario

Figure 4-77 is an overview map of the inundation zone for the PMF of Otter River Raw Water Terminal Reservoir
Dam, completed by Prepared by Hurt & Proffitt, Inc. in April 2018 for the EAP of the dam.
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Figure 4-77 Inundation zone map of Otter River Raw Water Terminal Reservoir Dam. (Source: Virginia DCR)

Vulnerable structures

The Otter River Water Treatment Plant and associated water tank and sewer pump station are in the
inundation zone, along with Walnut Hill historic site (Table 4-98). Leesville Rd. would be impacted during dam
failure. No road bridges are found in the inundation zone.

Table 4-98 Vulnerable facilities and infrastructures in dam breach zone of Otter River Raw Water Terminal
Reservoir Dam

In flood
Facility Type Location
129 Johnson
Walnut Hill Mountain Rd, Historic Site Campbell | -79.3079 | 37.2088 No
Evington
Otter River Water 9625 Leesville Wajc(.er Storage Campbell | -79.2092 | 37.2109 No
Tank Road Facility
Otter River Water 9605 L.eeszIe Wastewater Campbell | -79.2088 | 37.2113 No
Treatment Plant Rd, Evington Treatment Plant
Campbell Co Util And . o
Serv Auth/ Sewer 9625 Leesville | Sewer Pump Campbell | -79.2997 | 37.2075 | 1%
. Rd, Evington Station 0.2%
Pump Station
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Timberlake Dam

General information

The Timberlake Dam is located at the end of Timberlake Drive, Lynchburg. The dam is classified as a High Hazard
Dam as determined by the Hazard Classifications performed by Hurt and Proffitt. It creates a 57-acre
impoundment used for recreation. The drainage area is approximately 3,174.4 acres or 4.96 square miles. The
reservoir flood capacity storage is 1,449 acre-feet at the emergency spillway crest, elevation 813.6 feet. This
site is operated by the Timberlake Homeowners Association in Campbell County.

Dam break inundation zone

Downstream of the Timberlake Dam, Buffalo Creek flows through commercial and residential areas. Figure
4-78 shows the inundation zone for the PMF of the dam, digitized from a scan of EAP map. The original map
was completed by Hurt & Proffitt, Inc. in June 2019.
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Figure 4-78 Inundation zone map of Timberlake Dam. (Source: Virginia DCR)

Vulnerable structures

Several roads are subject to inundation during a dam breach even, including Turkeyfoot Road (Route 623),
Lynchburg Highway (Route 460), Alum Springs Road (Route 858), Town Fork Road (Route 623), Evington Road
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(Route 811) and Wyatts Way Road (Route 24). Eight road bridges may also be impacted (Table 4-99). No critical
facilities are found in the inundation zone.

Table 4-99 Vulnerable road bridges in dam breach zone of Timberlake Dam

In flood
Road Name Crossing Bridge Location Lon Lat zone
Wyatts Way/24 Buffalo Creek 0.11 Camp Co; 7.54 Rt 43E -79.3242 37.25219 1%, 0.2%
Alum Spgs. Rd 858 | Buffalo Creek | 0.02 Rt 649; 0.02 Cpbl Co -79.291 37.30425 1%, 0.2%
Route 460 WBL Buffalo Creek | 0.06-Bed Co/1.34-460 Bus -79.2899 | 37.30508 1%, 0.2%
Town Fork Road Buffalo Creek | 0.06-Rt.1594/0.30-Rt.625 -79.273 37.2841 1%, 0.2%
Turkeyfoot Road Buffalo Creek .19-Rt 460 / .18-Rt 1400 -79.2812 | 37.30777 1%, 0.2%
Evington Road Buffalo Creek | 0.60-Rt 934/2.10-Bedfo CL -79.3052 | 37.24731 1%, 0.2%
Town Fork Road Buffalo Creek | 0.65-Rt.871/0.15-Rt.625 -79.2747 | 37.29001 1%, 0.2%
Buffalo Mill Road | Buffalo Creek | 2.93 Rt 625/1.37 Rt 682 -79.2947 | 37.26195 No

4.4.3.5 City of Lynchburg

There are a total of 6 dams within the City of Lynchburg recorded in DCR DSIS inventory (Table 4-100). Of those
dams, 2 are of unknown/undetermined category and 3 (50%) are classified as High Hazard Potential, including

College Lake Dam, Lake Summit Dam, and Lakeland Dam (Figure 4-79).

The City of Lynchburg Open Data Portal provides the inundation zone GIS dataset for high hazard dams in the
city. It is worth noting that digitized EAP maps (or DBIZ maps) for high hazard dams elsewhere in the PDC are
unavailable from DCR or local governments. Geospatial boundaries from dam inundation studies facilitate
more accurate risk assessment and make loss analyses possible (as in this section). They should be considered

in the future plan update for other jurisdictions once available.

4.4.3.5.1 Principal Dam Breach Problems

The following issues have been identified for dam breach scenarios in the City of Lynchburg:

floodplain)

Four electrical substations
Water treatment plant
Children’s Museum

Lynchburg Expy, Lakeside Drive, and Timberlake Rd
CSX Transportation Railroad and Norfolk Southern Railroad impacts
Several bridge and culvert impacts

Recent high hazard dam breach (College Lake Dam)

CVPDC Hazard Mitigation Plan 2020 Update

Redevelopment area overlaps with the dam breach inundation area

Several residences and businesses in the maximum inundation area (some outside the 100-year
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Table 4-100 Number of Dams in each Hazard Potential Category within Lynchburg City, Virginia.

Hazard Potential Number of Dams

HIGH

HIGH, SPECIAL
SIGNIFICANT
LOW

LOW, SPECIAL
UNKNOWN

N|ORr|O|O|W

Figure 4-79 Location of High and Unknown hazard dams in Lynchburg City, Virginia.
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4.4.3.5.2 Vulnerable Population

The high hazard dams within Lynchburg, as well as outside dams near the city border (lvy Lake Dam and
Reusens Dam), account for approximately 6,270 acres total inundation areas across the City of Lynchburg and
surrounding jurisdictions. Of these inundation areas, there are about 1,800 acres (8% of the entire area of the
city) within the boundary of Lynchburg. The vulnerable populations within or near the inundation zone include
16.5% of the young and 18.7% of the old population, 14.9% of the black population and 12.7% of the Native
American population (also see Figure 4-80, Figure 4-81, Figure 4-82, and Figure 4-83). Table 4-101 describes
these demographic profiles of the downstream inundation areas from the dams and compares those to the
overall demographic makeup of the city.

Table 4-101 Comparison of demographics in DBIZ and in City of Lynchburg (Source: US Census 2010)

Native
Population (age Old Population White American
<18) (age>65) Population  Population Population
Lynchburg City 14,773 10,551 48,670 22,138 237
(Total)
DBIZ area (Total) 2,441 1,977 6,913 3,295 30
DBIZ area 16.5% 18.7% 14.2% 14.9% 12.7%
(Percentage)

4.4.3.5.3 Critical Facilities and Infrastructure

The Amazement Square Child Museum and electrical substation near James River are located in the dam
inundation zones of Lynchburg's high hazard dams. The Reusens Dam Hydro Plant and one of its electrical
substations sit in the Reusens Dam (Amherst County) inundation zone which traverses the city; the Westrock
Converting Company, U.S. Pipe, and Lynchburg Foundry Co. Lower Basin Plant are found in the Ivy Lake Dam
(Bedford County) inundation zone (Table 4-102).

Table 4-102 Critical facility and Infrastructure in dam break inundation zone within City of Lynchburg

Facility
Facility Name Address
Amazement Square 27 9Th St, Attraction 37.4162, 0.2% College Lake
Child Museum Lynchburg 3 -79.1403 ) Dam
Electrical Substation 127 Stonewall St, Electrical 37.4194, No College Lake
Lynchburg Substation -79.1447 Dam

. . 4370 Hydro St, Electrical 37.4622, Reusens Dam
Electrical Substation Lynchburg Substation -79.1872 1%;0.2% (Ambherst)
Reusens Dam Hydro 4300 Hydro Street, Energy 37.4630, 1%: 0.2% Reusens Dam
Plant Lynchburg Facility -79.1867 T (Amherst)
Westrock Converting 1801 Concord HazMat 37.4034, 1%: 0.2% Ivy Lake Dam
Company Turnpike, Lynchburg Facility -79.1281 T (Bedford)

. 10 Adams Street, HazMat 37.4208, Ivy Lake Dam
U.S. Pipe Lynchburg Facility -79.1413 1%;0.2% (Bedford)
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Facility
Facility Name Type
Lynchburg Foundry Co | Garnet Street And HazMat 37.4071, 1%: 0.2% Ivy Lake Dam
Lower Basin Plant Concord Turnpike Facility -79.1318 a (Bedford)

Note: The inundation zone formed by high hazard dams in both Lynchburg and adjacent jurisdictions near the city border
are taken into account.

4.4.3.5.4 Community Growth Areas

Lynchburg's Comprehensive Plan 2013-2030 includes 19 locations as the community's future growth areas.
These areas include Revitalization Areas, which focus on encouraging reinvestment and sensitive
redevelopment in older commercial districts, and Development/Redevelopment Areas which focus on
encouraging coordinated planning for large tracts of vacant, developable land that incorporates smart growth
techniques on key gray-field and green-field sites throughout the City (Figure 4-84). Most of these growth areas
don't overlap with the inundation zone, except the Downtown area near James River, and the Wyndhurst area,
which includes Tomahawk Creek.
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Figure 4-80 Demographics in dam break inundation zone of high hazard dams within City of Lynchburg, Virginia: Total old population (age > 65)
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Figure 4-81 Demographics in dam break inundation zone of high hazard dams within City of Lynchburg, Virginia: Total young population (age <
18)
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Figure 4-82 Demographics in dam break inundation zone of high hazard dams within City of Lynchburg, Virginia: Total Black population
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Figure 4-83 Demographics in dam break inundation zone of high hazard dams within City of Lynchburg, Virginia: Total Native American
population
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Figure 4-84 Community growth areas and dam break inundation zone of high hazard dams within City of Lynchburg, Virginia
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4.4.3.5.5 Risk Analysis of Individual Dam
Lake Summit Dam

General information

Lake Summit Dam is situated on Tomahawk Creek, approximately 0.2 miles upstream of Enterprise Drive (Rt.
1415) in Lynchburg, Virginia. The dam impounds Summit Lake, an approximate 8-acre reservoir at normal pool.
The drainage area to the Summit Dam was calculated to be 1.1 square miles (706 acres) and predominantly
consists of developed areas. Summit Dam was constructed as a recreational impoundment. The dam is 28 feet
tall with a crest elevation of 761.6 feet and a normal pool elevation of 754.0 feet. The principal spillway consists
of a 5-foot diameter concrete inlet tower with a 5-foot diameter outfall pipe. The exit channel discharges into
the natural channel. The auxiliary spillway is located along the dam's left abutment with a grass control section
and a bottom width of 30 feet. The spillway is reported to have a design capacity exceeding the 1-percent
annual chance flood event. The dam is currently classified as a high hazard structure.

Dam break inundation zone

Figure 4-85 is the inundation zone map for the PMF of Lake Summit Dam. The digital format of the inundation
zone boundary was provided by the City of Lynchburg GIS Portal.?? The original data was developed as part of
the EAP for the dam prepared May 29, 2014 by Froehling & Robertson, Inc.

32 Know My Zone! Flood and Dam Inundation Zone Look Up - Map.
https://www.arcgis.com/home/item.html?id=aea88b27b83943caaba86b5411c475c5
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Figure 4-85 Inundation zone map of Lake Summit Dam. (Source: Virginia DCR)

Vulnerable structures

These roads may be impacted during a dam breach scenario: Graves Mill Road, Springvale Drive, Reno Drive,
and Little Creek Road. Table 4-103 lists several vulnerable road bridges within the inundation zone. There is no
critical facility in the zone.

Table 4-103 Vulnerable road bridges and tunnels in dam breach scenario of Lake Summit Dam

Road Name

In flood
zone

Crossing

Bridge Location

Graves Mill Road | Tomahawk Creek | 1.20RT221/.02 OLDGRVSMILL -79.2282 | 37.3748 1%, 0.2%

Robin Drive Tomahawk Creek | 0.04 LCR - 0.56 OGMR -79.2385 | 37.3642 1%, 0.2%

Enterprise Drive Tomahawk Creek | .7 FR661 /1.0 RT. 1520 -79.2441 37.361 1%, 0.2%
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Lakeland Dam

General information

Lakeland Dam is a recreational dam that is located in Lynchburg, Virginia. It is an earthen dam and is
approximately 550 feet long and 25.2 feet high. The width of the crest of the dam is 12.0 feet with an elevation
of 858.5 feet. Lakeland Lake has a drainage area of 0.28 square miles and is 8.3 acres in area when the water
level is at the primary spillway elevation of 854.0 feet. The discharge for the dam releases into a tributary that
feeds into Dreaming Creek, which is located about one mile downstream from the dam. The dam is owned and
operated by the Lakeland Club, Inc.

Dam break inundation zone

Figure 4-86 is the inundation zone map for the PMF of Lakeland Dam, digitized from a scan of the EAP of the
dam. The original map was prepared by Warner White Engineering Partners, Inc., in February 2013.

Figure 4-86 Inundation zone map of Lakeland Dam. (Source: Virginia DCR)
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Vulnerable Structures

The following roads may be impacted during a dam breach scenario: primary roads, including Lynchburg Expy
(near Exit 11) and Timberlake Rd; and local secondary roads including Mill Ridge Rd, Graves Mill Rd, Takoma
St, Lawton Ln, and Rhonda Rd. Table 4-104 lists the vulnerable road bridges within the inundation zone.

Table 4-104 Vulnerable road bridges and tunnels in dam breach scenario of Lakeland Dam

In flood
Road Name Crossing Bridge Location Lon Lat zone
Timberlake Road Dreaming Creek | 0104291 EXP 0110CAMPB CL -79.2186 | 37.3575 1%, 0.2%
Graves Mill Road | Dreaming Creek | .08 L.Bowen Dr .2 Old Mil -79.212 37.3744 1%, 0.2%

College Lake Dam

General information

College Lake Dam is a High Hazard Potential earth embankment dam designed by the Virginia Highway
Department (now the Virginia Department of Transportation) and constructed in 1934. Lakeside Drive (US
Route 221) is a two-lane, heavily trafficked road that runs along the dam crest. The dam impounds College
Lake, a recreational impoundment owned by the University of Lynchburg. The dam is located on Blackwater
Creek, 7.32 miles upstream from its confluence with James River in downtown Lynchburg.

The dam is a 35.4 foot high earth embankment dam with a central clay core. The dam is about 300 feet long,
with a crest width of about 54 feet. The upstream slope of the dam is approximately 2.25:1 (horizontal to
vertical) and is partially armored with riprap. The original masonry primary spillway at the east abutment built
in 1939 was removed about 1960, leaving a 60 foot wide uneven exposed rock cut which now serves as the
principal spillway. No emergency spillway has ever existed. Freeboard at normal water level is approximately
11 feet. A concrete arch bridge carrying Lakeside Drive spans this spillway with the bridge abutments defining
each end. An aboveground 24 inch sanitary sewer supported by concrete piers passes over the primary spillway
through the bridge opening. A 42 inch below ground sanitary sewer passes through the west abutment.

Dam Break Scenario

The dam break analysis and inundation mapping of College Lake Dam were completed by Black & Veatch for
the City of Lynchburg, and are contained in the May 2019 EAP of the dam. Figure 4-87 provides an overview of
the inundation zone and the location of vulnerable facilities within the zone.

Vulnerable Structures

During a dam breach event, several major roadways may be impacted. CSX Transportation railroad tracks near
the south bank of James River and part of Norfolk Southern Railroad may be flooded. Lakeside Drive would be
closed from Old Forest Road to Moorman Drive. Highways and local main arteries like Langhorne Rd (Route
501), 5th Street (Route 163), Rivermont Avenue (Route 501A), etc. would be impacted (Figure 4-88). In addition,
the following roads would be blocked if the dam breaks.

20 block 7th St

20 block 9th St

3000 block Birchwood Dr
20-40 block Cabell St
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0-20 block Clifton St

100 block Halsey Rd

2300 block Heronhill PI
2800 block Hill St

3200 block Hill St

1900 block Hillsdale Rd
100-500 block Hillside Ct
700 block Jefferson St
2800 block Kulman PI

2200 block Oriole PI
200-300 block Peninsular St
100-200 block Stonewall St
1900 block Thomson Dr

There are also several vulnerable road bridges and the Amazement Square Children’s Museum are located in
the dam breach zone of College Lake Dam (Table 4-105 and Table 4-106).

Table 4-105 Vulnerable road bridges in dam breach scenario of College Lake Dam

In flood
Road Name Crossing Bridge Location zone
Cranehill Drive vy Creek 0.35LINKHORN/0.01LANGHORN | -79.19012 | 37.41823 No
Hill Street E'rzzkkw ater 0025BDWAY ST 0009LGHE RD -79.18784 | 37.41218 | 1%, 0.2%
Hollins Mill Road E'rzzkkw ater .89 RT 501 /.84 RT 29 B -79.15955 | 37.42533 | 1%, 0.2%
Lakeside Drive E'raecekk"" ater 0019291 0084WCL LYNC -79.18393 | 37.40163 | 0.2%
Langhorne Road Ivy Creek 0.1-Crnhill Dr./0.1-Halsy -79.18835 | 37.41675 No
Langhorne Road E'raecekk"" ater .0-Halsey/.14-Kulman -79.18866 | 37.41574 No
0ld Forest Road E'raecekk"" ater 0047221 0125LINKHYDR -79.18791 | 37.40524 | 1%, 0.2%

Table 4-106 Vulnerable facilities and infrastructures in dam breach zone of College Lake Dam

Facility Type Location

Amazement Square

Children’s Museum Museum 27 9th St Lynchburg | -79.1405 | 37.41619 No
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Figure 4-87 Dam Break Inundation Zone of College Lake Dam
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Figure 4-88 Vulnerable Roads and Road Bridges in Dam Break Inundation Zone of College Lake Dam
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Economic Losses analysis

Flood scenarios inundation study of high hazard dams are as follows:

PMF with dam break

PMF without dam break

90 Percent PMF with dam break

90 Percent PMF without dam break
20 percent PMF with dam break

20 Percent PMF without dam break
Sunny day

Using Hazus, a PMF with dam break scenario was used to estimate a failure of the College Lake Dam. The
PMF is the flood that may be expected from the most severe combination of critical meteorological and
hydrologic conditions that are reasonably possible in the drainage basin under study.

A flood depth grid for the College Lake Dam failure scenario was prepared using % arc second
(approximately 10 meters or 33 feet) DEM and the College Lake Dam failure scenario inundation area
(Lynchburg Open Data portal).*®* The dam inundation area boundary is taken from the City of Lynchburg's
EAP and shows the extent of potential flooding within the City downstream of local dams. Various flood
scenarios with and without dam breaks are depicted in the plan.

Hazus level 2 analysis was conducted for the above scenario to estimate the direct losses from a dam
breach. The Hazus default depth damage functions were replaced by higher loss depth damage functions
found in the Hazus library. Detailed building level information required to run a level two analysis was
combined from various sources. More information about the methodology and datasets can be found
within the flooding hazard data section as well as the appendices. The direct economic loss estimates are
provided in Table 4-107 and Table 4-108. Figure 4-89 displays the buildings that will be damaged from this
scenario based on the losses incurred in the City of Lynchburg.

Table 4-107 Direct Economic Losses for Impacted Facilities (College Lake Dam Breach Scenario)

Capital Stock Exposure \ Capital Stock Losses \ Loss Ratio
Building Contents | Building Contents Inventory Total Loss Buildings | Contents

Exposure  Exposure = Loss($K)  Loss(SK)  Loss (SK) (SK) %
($K) ($K)
93,880.56 | 71,080.75 | 47,320.33 | 55,223.03 1,346.43 103,889.79 56.2 77.9

Table 4-108 Direct Economic Losses by Building Occupancy (College Lake Dam Breach Scenario)

Locality Residential Commercial Industrial Governmen Religion Education

($K) ($K) ($K) t ($K) ($K) ($K)
Total Loss ($K) | 37,233.02 | 56,252.96 7,362.67 0 731.36 963.35

33 hitp://data-cityoflynchburg.opendata.arcgis.com/datasets/dam-inundation
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Figure 4-89 Building Losses from College Lake Dam Break Inundation (Hazus-Level 2 Analysis)

4.4.4 Probability of Future Occurrences

Predicting the probability of flooding due to dam failure requires a detailed, site-specific engineering
analysis for each dam in question. Failure may result from hydrologic and hydraulic design limitations, or
from geotechnical or operational factors. The data and time necessary to perform a probabilistic failure
analysis for each dam in the region is beyond the scope of this plan.
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4.5 Hurricane

4.5.1 Hazard Profile

A hurricane is a classification of a tropical cyclone in which the maximum sustained surface wind is 74
miles per hour (mph) or more. The term hurricane is used for Northern Hemisphere tropical cyclones east
of the International Dateline to the Greenwich Meridian. The term typhoon is used for Pacific tropical
cyclones north of the Equator west of the International Dateline.

A tropical cyclone is the general term for a low-pressure system that originates over tropical or subtropical
waters, with organized deep convection and a closed surface wind circulation about a well-defined center.
Once formed, a tropical cyclone is maintained by the extraction of heat energy from the ocean at high
temperature and heat export at the low temperatures of the upper troposphere. In this they differ from
extratropical cyclones, which derive their energy from horizontal temperature contrasts in the
atmosphere (baroclinic effects). 3

Depending on strength, they are classified as hurricanes (> 74 mph wind), tropical storms (39-73 mph), or
tropical depressions (< 38 mph). Tropical cyclones involve both atmospheric and hydrologic
characteristics, such as severe winds, storm surge flooding, high waves, coastal erosion, extreme rainfall,
thunderstorms, lightning, and, potentially, tornadoes. Storm surge flooding can push inland and increase
riverine flooding associated with heavy inland rains. High winds associated with hurricanes cause
widespread debris due to damaged and downed trees, damaged buildings, and power outages.

4.5.1.1 Geographical Location and Extent

The hurricanes that affect Virginia typically form in the Atlantic or Gulf of Mexico during the months of
June through November. Virginia has been struck by 48 hurricanes from 1900 to 2018 according to the
National Hurricane Center. Most hurricanes affect eastern Virginia due to its proximity to the coast;
however, it is not uncommon for hurricanes and tropical storms to track through the state and impact
inland jurisdictions. According to NOAA’s storm events database, the CVPDC area has not experienced a
direct hurricane landfall since 1950. The CVPDC area’s location makes it susceptible to the remnants of
hurricanes bringing heavy rains and winds throughout the region.

4.5.1.2 Magnitude / Severity / Frequency

As a hurricane develops, barometric pressure (measured in millibars or inches) at the center falls and
winds increase. When maximum sustained winds reach or exceed 39 miles per hour, the system is
designated a tropical storm. When sustained winds reach or exceed 74 mph, the storm is classified as a
hurricane. Hurricane intensity is categorized 1-5 by the Saffir-Simpson Hurricane Damage Scale (Table
4-109). The Saffir-Simpson Scale categorizes hurricane intensity based upon maximum sustained wind
speeds and barometric pressure which are combined to estimate potential damage. Categories 3, 4, and
5 are classified as “major” hurricanes, and while hurricanes within this range comprise only 20% of total
tropical cyclone landfalls, they cause 70% of the damage in the United States. Table 4-110 describes
expected damage per hurricane category.

34 National Hurricane Center. Glossary of NHC Terms. https://www.nhc.noaa.gov/aboutgloss.shtml
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Table 4-109 Saffir-Simpson Hurricane Damage Scale (Source: National Weather Service)

Maximum Minimum Surface
Sustained Wind Pressure
Category Speed (MPH) (Millibars) Summary

1 74-95 Greater than 980 | Very dangerous winds will produce some
damage

2 96-110 979-965 Extremely dangerous winds will cause extensive
damage

3 111-130 964-945 Devastating damage will occur

4 131-155 944-920 Catastrophic damage will occur

5 155+ Less than 920 Catastrophic damage will occur

Table 4-110 Hurricane Damage Classification (Source: National Hurricane Center)

Category Damage Level Description

No real damage to building structures. Damage primarily to unanchored
1 Minimal mobile homes, shrubbery, and trees. Also, some coastal flooding and
minor pier damage.

Some roofing material, door, and window damage. Considerable

2 Moderate damage to vegetation, mobile homes, etc. Flooding damages piers and
small craft in unprotected moorings may break their moorings.

Some structural damage to small residences and utility buildings, with a
minor amount of curtain wall failures. Mobile homes are destroyed.

3 Extensive Flooding near the coast destroys smaller structures with larger
structures damaged by floating debris. Terrain may be flooded well
inland.

More extensive curtain wall failures with some complete roof structure

4 Extreme failure on small residences. Major erosion of beach areas. Terrain may

be flooded well inland.
Complete roof failure on many residences and industrial buildings.
Some complete building failures with small utility buildings blown over

5 Catastrophic | or away. Flooding causes major damage to lower floors of all structures
near the shoreline. Massive evacuation of residential areas may be
required.

4.5.1.3 Previous Occurrences

The National Oceanic and Atmospheric Administration has tracked the path of all tropical cyclones
(including hurricanes) from 1851 to 2018. The tropical cyclone track map in Figure 4-90 shows the
historical occurrences of tropical cyclones that have passed through the CVPDC area. There has only been
one categorized hurricane that passed through and it occurred in 1896 when hurricanes were unnamed.
In total, 7 tropical storms and 3 tropical depressions were tracked through the CVPDC area. It should be
noted that the paths shown in the map indicate the location of the centerline of the storms. Impacts from
tropical cyclones and hurricanes span many miles in all directions of the designated track.

Recent hurricanes affecting the region include:
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Hurricane Camille (1969) Camille made landfall in the gulf coast as a category 5 and weakened to a tropical
depression before reaching Virginia. Areas within Amherst, Bedford, and Campbell Counties, as well as
the City of Lynchburg, were impacted by the storm.

Hurricane Fran (1996) Fran was downgraded to a tropical storm before reaching the area, but still had
widespread effects. Rainfall amounts between 8 and 20 inches fell over the mountains and Shenandoah
Valley, leading to record-level flooding in many locations within this region.

Hurricane Isabel (2003) Isabel’s track passed east of the CVPDC area at hurricane strength, which was
enough to cause wind and flood damage locally.

Legend: /1 - H5 represent category 1 through 5 hurricanes, , TD - Tropical Depression,

Figure 4-90 CVPDC Area Tropical Cyclone Tracks from 1851-2018 (Source: National Hurricane Center)

4.5.1.4 Relationship to Other Hazards
Figure 4-91 shows the interrelationship (causation, concurrence, etc.) between this hazard and other
hazards discussed in this plan update.
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Figure 4-91 Hazards interrelationship

4.5.2 Impact and Vulnerability

Hurricanes are one of the most devastating natural disasters in the United States. Although the CVPDC
area rarely experienced a direct landfalling hurricane in the past, it is still susceptible to the remnants of
an event. Secondary hazards from a hurricane event could include heavy rains, flooding, high winds, and
tornadoes. A foot or more of rain may fall in less than a day, causing flash floods and mudslides. The rain
eventually drains into the large rivers, which may still be flooding for days after the storm has passed. The
storm's driving winds can topple trees, utility poles, and damage buildings. Communication and electricity
can be lost for days and roads made impassable due to fallen trees and debris.

Vulnerability and impact are generally measured in terms of population and property damage from
hurricane winds. Potential injuries and damages to the property vary based on the hurricane category and
various other factors.

4.5.3 Risk Assessment and Jurisdictional Analysis

Hazus (Version 4.2) software was used to complete the hurricane wind analysis for vulnerability and loss
estimates. The model uses state of the art wind field models and calibrated and validated hurricane data.
Wind speed has been calculated as a function of central pressure, translation speed, and surface
roughness. This assessment is based on a Level 1 analysis with default parameters and no local data
adjustments. In this analysis, the hurricane model ran at the census tract level. The results are captured
in the vulnerability analysis and loss estimation.
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4.5.3.1 Ground Surface Roughness

In Hazus software, a critical component in the modeling of hurricane wind effects, damage, and loss to
buildings and facilities is the assessment of the ground roughness. As the ground surface becomes rougher,
the wind speeds near the ground decrease, although the upper level wind speed remains the same. The
wind loads experienced by structures located in a typical suburban, treed, or urban environment (i.e., high
surface roughness area) are much lower than those experienced by buildings located in relatively
unobstructed regions such as waterfront and open field locations (i.e., low surface roughness area). The
surface roughness is measured by roughness length, which is defined as the height at which the mean
wind speed theoretically becomes zero due to substrate roughness. The smaller the roughness length, the
smoother the ground surface is. In this plan update, critical facilities built on low surface roughness areas
(roughness length < 0.3 meter) are considered as at higher risk in a hurricane event, and are identified as
in Table 4-111. Most of these facilities are located in Bedford County, while the rest are in Campbell
County. Figure 4-92, Figure 4-93, Figure 4-94, Figure 4-95, Figure 4-96, and Figure 4-97 are a series of
ground surface roughness maps at census block level for the PDC and each jurisdiction. Bedford County
has more low surface roughness areas than other jurisdictions in the region.

Table 4-111 Critical facilities in low ground surface roughness areas (roughness length < 0.3m) in CVPDC

Area

Locality

Facility Name

Facility Type \

Location

\ Coordinates

Bedford Spring Valley Farm Camperound 2077 Meadors Spur Rd, 37.2234, -
County Campground P& Moneta 79.6669
Bedford Wheelabrator Landfill . . 37.3462, -
County (Winoa Usa, Inc.) HazMat Facility 3 Abrasive Ave 79.5526
Bedford Bedford Memorial . 37.3513, -
County Hospital Public Health 1613 Oakwood St 79.5172
Bedford . . 100 Liberty Minutemen 37.3717, -
County Liberty High Schools Dr 29.4980
. Sewer Pump 37.3537, -
Bedford Pump Station #8 Station 79.5212
Bedford Montvale Pump Station Sewer Pump 37.3788, -
County P Station 79.7098
Bedford Electrical Substation Electrical 37.3746, -
County Substation 79.5021
Campbell | Gladys Volunteer Fire Fire Stations 8569 Brookneal 37.1600, -
County Department Highway 79.0717
Campbell . Water Storage . 37.21009, -
County Otter River Water Tank Facility 9625 Leesville Rd 79,2992
. Wastewater
Campbell | Otter River Water Treatment 9605 Leesville Rd 37.2113, -
County Treatment Plant 79.2988
Plant
Campbell g::\:ikijetlflm/cszyvzerPE?n Sewer Pump Leesville Rd, Evington 37.2075, -
County . P Station ! & 79.2997
Station
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Figure 4-92 Ground surface roughness map for CVPDC Area

CVPDC Hazard Mitigation Plan 2020 Update 4-191



Hazard Identification and Risk Assessment

Figure 4-93 Ground surface roughness map for Amherst County in CYPDC Area
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Figure 4-94 Ground surface roughness map for Appomattox County in CVPDC Area
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Figure 4-95 Ground surface roughness map for Bedford County in CVPDC Area
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Figure 4-96 Ground surface roughness map for Campbell County in CVPDC Area
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Figure 4-97 Ground surface roughness map for City of Lynchburg in CVPDC Area

4.5.3.2 Loss Analysis (Probabilistic Hurricane Scenario)

Hazus uses historical hurricane tracks and computer modeling to identify the probabilistic tracks of a range
of hurricane events. When a hurricane impacts these areas, these maps can be used to determine what
areas will be more impacted than others (in the U.S. Census tract level).

Probability is the percent chance that a hurricane of a specific magnitude will occur in any given year
(Table 4-112). Probabilistic scenarios were used to run the hazard identification and risk analysis. The
scenario considers the associated impacts of many thousands of potential storms that have tracks and
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intensities reflecting the full spectrum of Atlantic and Central Pacific hurricanes (Hazus User Manual). The
probabilistic windspeeds shown in Table 4-112 are provided by the ASCE in their 7-98 publication.

Table 4-112 Hurricane Return Period and its Chance of Occurrence

Return Period (Years) 10 20 50 100 200 | 500 | 1000
Chance of Occurrence in any given year (%) 10 5 2 1 0.5 0.2 0.1
ASCE windspeed values (mph) 25-32 37-43 53-58 | 62-66 | 69-74 | 77-82 | 84-88

Loss estimation for the hurricane module is based on specific input data including square footage of
buildings for specified types or population, and information on the local economy that is used in
estimating losses. The loss categories used to calculate annualized losses in the CVPDC area is shown in
Table 4-113.

Table 4-113 Hazus direct economic loss categories and descriptions

Category \ Input Output
- Cost per sq. ft. to repair damage . .
Building Cost of building repair or replacement
by structural type and occupancy Ly
damage of damaged and destroyed buildings
. for each level of damage
Capital Contents
stock damage Replacement value by occupancy | Cost of damage to building contents
Inventor . Loss of building inventory as contents
Y | Annual gross salesin S per sq. ft. .g . y
loss related to business activities
Relocation | Rental costs per month per sq. ft. | Relocation expenses (for businesses and
loss by occupancy institutions)
Capital . Capital-related incomes losses as a
Income in S per sq. ft. per month L
related measure of the loss of productivity,
by occupancy .
Income loss services, or sales
Wages Wages in $ per sq. ft. per month Employee wage loss as described in
loss by occupancy income loss
Rental costs per month per sq. ft. . -
Rental loss P Persq Loss of rental income to building owners
by occupancy

4.5.3.2.1 Capital Stock Loss and Income Losses

The model predicts no building damage for 10-year and 20-year return periods. For a 1000-year return
period, Hazus estimates 4,215 structures would experience some type of damage (Table 4-114).

Table 4-114 Number of Buildings Damaged from a Hurricane

Return Period (years) Minor Moderate Severe Destruction
10 or 20 0 0 0 0 0
50 43 0 0 0 43
100 97 1 0 0 98
200 371 10 0 0 381
500 1,376 65 1 0 1,442
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Total
4,215

Moderate Severe Destruction
285 4 3

Minor
3,959

Return Period (years)
1000

4.5.3.2.1 Direct Economic Losses for Buildings: Annualized Losses by Jurisdiction

Annualized loss is defined as the expected value of loss in any one year, and is developed by aggregating
the losses and exceedance probabilities for the 10-, 20-, 50-, 100-, 200-, 500-, and 100- year return periods.
Hazus estimates direct and indirect economic losses due to winds that include: damage to buildings and
contents, economic loss, and social interruptions. The following tables (Table 4-115 and Table 4-116)
show the direct economic losses for the individual localities.

Table 4-115 Estimate of Potential Building Damage - Wind Only

Capital Stock Losses ($K)

Income Losses (SK)

Locality N Inventory Relocation Capital

Building Contents Total Relate

Loss Loss Losses

Damage | Damage d Loss
Amherst 55 10 0 65 2 0 0 1 67
Appomattox 46 17 0 63 1 0 0 0 65
Bedford 174 33 0 207 7 0 0 2 217
Town of
Bedford 12 1 0 13 1 0 0 0 15
Campbell 123 22 0 145 5 0 0 2 152
Lynchburg 175 59 0 234 6 1 1 3 244

Note: The hurricane wind damage for the Towns of Amherst, Appomattox, Altavista, and Brookneal are found in their
respective county’s totals.

The annualized loss, or long-term average losses in a given year, is $727,000 dollars for total building
structures. More than 80% of the annualized capital loss results from damage to the buildings, while no
loss is derived from inventory loss.

The annualized damages were developed from the results of the hurricane model. The impacts of these
various events are combined to create a total annualized loss. Figure 4-98 illustrates the annualized
damages from hurricane winds. It should be noted that these are climatologically trend tracks, and
therefore the specified track, realistically, can vary significantly from what is shown.

Table 4-116 Direct Economic Losses for Buildings in 1000-year Event

Income Losses (SK) \

Capital Stock Losses (SK)

Locality Costof Costof Inventory Loss Relocatio Capital Wage Rental TotalLoss
Building Contents Loss Ratio nloss Related Losse Income (SK)
Damage Damage % Loss S Loss

Amherst $14,597 | $2,394 $13 .43 $551 S0 S0 $224 $17,778

Appomattox | $6,233 | $1,957 S1 .39 $192 S0 S0 $63 $8,446

Bedford $21,744 | $3,078 S6 .26 S641 S0 S0 $218 $25,687

Town of $1,026 | $5 $0 11 $6 $0 s0 | 3 $1,039

Bedford

Campbell $25,034 | $2,778 $25 42 5969 517 S7 $352 $29,181
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[Lynchburg | $44,053| $12,887 | $52 | 45 | $1,430 | $66 | $25 | $831 | $59,345 |
Note: The hurricane wind damage for the Towns of Amherst, Appomattox, Altavista, and Brookneal are found in their
respective county’s totals.

Figure 4-98 Annualized Total Hurricane Loss Estimate in CVPDC Area
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4.5.4 Probability of Future of Occurrences

It was agreed that there is no specific area in the CVPDC area that is more likely to experience a hurricane
event. Thus, the entire region shares the same probability of a future hurricane event. According to the
IPCC warming scenarios, it is likely that hurricane intensity will increase with stronger winds and heavier
precipitation throughout the 21st century. The Geophysical Fluid Dynamics Laboratory (GFDL) from NOAA
has developed and uses atmospheric and climate models for improving the understanding and prediction
of hurricane behavior. They predict that while there may be less frequent, low-category storm events
(Tropical Storms, Category 1 Hurricanes), there will be more high-category storm events (Category 4 and
5 Hurricanes) in the future. This means that there may be fewer hurricanes overall in any given year, but
when hurricanes do form, it is more likely that they will become large storms that can create massive
damage.
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4.6 Tornado

4.6.1 Hazard Profile

Damaging winds typically are associated with tornadoes or landfalling hurricanes. Isolated “downburst”
or “straight-line” winds associated with any common thunderstorm can also cause extensive property
damage. Tornadoes are classified as a rotating column of wind that extends between a thunderstorm
cloud and the earth’s surface. Tornadoes are classified by their wind speed, which can range between 100
and 250 miles per hour. Tornadoes typically measure less than 200 feet wide, but in rare circumstances
can be over a mile wide, and have wind speeds between 65 and 250 miles per hour. The rotating column
of air often resembles a funnel-shaped cloud.

4.6.1.1 Geographical Location and Extent

The United States averages 1,200 tornadoes per year, and 80% of those are either an FO/EFO or F1/EF1
(see Table 4-117 for definition). In 2017, 25 tornadoes struck Virginia and caused $10M in damage, but
no deaths or injuries. In Virginia, most tornadoes are low-intensity, and tornadoes rated F2 or higher are
rare. While tornadoes are most common in the central part of the US, Virginia has averaged 17.7
tornadoes per year during the 24 years between 1991 and 2015 (Figure 4-99), and increased to 24
tornadoes per year over the last decade. The total number may be higher, as incidents may occur over
areas with sparse populations, or may not cause any property damage.

The Virginia Department of Emergency Management (VDEM) documents statewide annual tornado hazard
frequency in the Commonwealth of Virginia Hazard Mitigation Plan. Annual tornado hazard frequency is
an estimate of the frequency with which a point will experience a tornado. It is interpolated from
neighboring tornado impact areas over a historical period.

The CVPDC area, as seen in Figure 4-100, is located in an area of low to medium risk for tornado strikes of
magnitude F2 or larger. Please note that this map is Virginia-specific and “high frequency” in the
Commonwealth is still relatively low frequency compared to the Midwest and Southern United States.

4.6.1.2 Magnitude or Severity

Tornadoes and their resultant damage can be classified into six categories using the Fujita Scale (see Table
4-117). This scale assigns numerical values (from zero to five) for wind speeds inside the tornado,
according to the type of damage and intensity of the tornado. Starting in 2007, the original Fujita Scale
was replaced with the Enhanced Fujita Scale (EF-Scale) to better align wind speeds more closely with
associated storm damage. Most modern structures are designed to withstand tornadoes using the
Enhanced Fuijita Scale as reference. %

35 NWS. The Enhanced Fujita Scale (EF Scale). https://www.weather.gov/oun/efscale
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(Source: USTornadoes.com) 36

Figure 4-99 Average annual number of tornadoes

(Source: Commonwealth of Virginia Hazard Mitigation Plan 2013)

Figure 4-100 Annual Tornado Hazard Frequency

36 hitps://www.ustornadoes.com/2016/04/06/annual-and-monthly-tornado-averages-across-the-united-states/
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Table 4-117 Fujita and Enhanced Fujita Scale

3-sec. gust 3-sec. gust

speed Scale speed Typical Damage

Scale (mph) (mph)

Light damage. Some damage to chimneys. Branches broken
FO 45-78 EFO 65-86 off trees. Shallow-rooted trees pushed over; signboards
damaged.

Moderate damage. Peels surface off roofs. Mobile homes
F1 79-117 EF1 86-109 pushed off foundations or overturned. Moving autos blown
off roads.

Considerable damage. Roofs torn off frame houses. Mobile
homes demolished. Boxcars overturned. Large trees snapped
or uprooted. Light-object missiles generated. Cars lifted off
ground.

F2 118-161 EF2 110-137

Severe damage. Roofs and some walls torn off well-
162-209 138-167 | constructed houses. Trains overturned. Most trees in forest
uprooted. Heavy cars lifted off the ground and thrown.

Devastating damage. Well-constructed houses leveled.
210-261 168-199 | Structures with weak foundations blown away some
distance. Cars thrown and large missiles generated.

Incredible damage. Strong frame houses leveled off
foundations and swept away. Automobile-sized missiles fly
through the air in excess of 100 meters (109 yards). Trees
debarked. Incredible phenomena will occur

262-317 200-234

The classification of the tornado provides an approximation of the corresponding damage.

4.6.1.3 Previous Occurrences

Over the last decade, tornadoes have primarily occurred in May through September in Virginia, with peak
activity in July. 3 However, a tornado can occur at any time throughout the year. Hot and humid
conditions stimulate the tornado's frequency and growth. Strong tornadoes may be produced by
thunderstorms and often associated with the passage of hurricanes.

37 VDEM. 2018. Tornado preparedness. https://www.vaemergency.gov/wp-content/uploads/2019/05/tornado-one-
sheet-in-house-printing-and-digital-download.pdf
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The NCEI Storm Event Database records tornado occurrences
when the storm has sufficient intensity to cause loss of life,
injuries, significant property damage, and/or disruption to
commerce. According to the database, 29 tornado events
occurred between 1950 and 2019 in the CVPDC area, including
two severe tornado touchdowns rated EF3. Both touchdowns
occurred after the last hazard mitigation plan update in 2012.
On February 24, 2016, an EF3 tornado spanning a 16 mile
stretch caused damage in Campbell and Appomattox counties
(Figure 4-101). The tornado caused seven reported injuries and
one fatality. On April 15, 2018, an EF3 tornado hit the
community of Elon northwest of Lynchburg. It caused 12
injuries and damaged or destroyed dozens of homes. Thisis the
first touchdown occurred within Lynchburg city limits, and the
first EF3 tornado impact Amherst County. 38

Reporting of severe weather events
(storms, tornado, hurricane, etc.) relies
upon human observation, and therefore the
NCEI storm event database, which is the
best available data, exhibits a population
bias. The degree of bias is related to the
population density of a region, the terrain
(i.e., observation distance; terrain blockage
of the radar beam in mountainous areas),
the existence or absence of organized
storm-spotting organizations, and the road
network of the region. Consequently, rural
areas may be underrepresented in the data
of spatial and temporal distributions of
severe weather presented here.

Figure 4-101 Damage from tornado in Appomattox County, 2016

The NOAA National Centers for Environmental Prediction publish Storm Prediction Center Severe Weather
GIS (SVRGIS) data, including path and initial point of each tornado event between 1950 and 2018 (events
in 2019 are currently unavailable). Figure 4-102 shows the historic tornado touchdowns and paths that

have been published in the SVRGIS.

38 National Weather Service. The April 15th, 2018 Tornadoes Event Summary.

https://www.weather.gov/rnk/2018 04 15 Tornado
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(Source: SRVGIS,Storm Prediction Center, NOAA, 2019)

Figure 4-102 Tornado touchdowns in CVPDC Area, 1950 - 2018
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4.6.1.4 Relationship to Other Hazards
The following figure (Figure 4-103) shows the interrelationship (causation, concurrence, etc.) between
this hazard and other hazards discussed in this plan update.

Figure 4-103 Hazards interrelationship

4.6.2 Impact and Vulnerability

Tornadoes are high-impact, low-probability hazards. The net impact of a tornado depends on the storm
intensity and the vulnerability of development in its path. Tornado vulnerability is based on various factors,
including building construction standards, availability of shelters or safe rooms, advanced warning
capabilities, etc. Many variables need to be considered to establish an intensity-damage relationship.

Tornadoes with winds greater than 75 mph can cause significant structural damage to most buildings, but
tornadoes with lower wind speeds can also cause damage, for example, by causing a tree to fall into a
house. Mo