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1.0 Executive Summary
Beginning in 2003, the Commonwealth of Virginia encouraged its 21 planning 
districts to lead the development of local hazard mitigation plans.  These plans, which 
are required by the Disaster Mitigation Act of 2000 (DMA2K), help local governments 
determine risks and vulnerabilities and identify projects to reduce these risks.  The 
Richmond-Crater Multi-Regional Hazard Mitigation Plan is an update to plans 
approved in 2006 by the jurisdictions of the Richmond Regional Planning District 
Commission (PDC) and Crater PDC.

The Richmond Regional and Crater PDCs convened a joint Mitigation Advisory 
Committee (MAC) appointed by each respective locality chief administrative official to 
lead plan development for 26 member jurisdictions.  The MAC met several times 
during the course of the planning process and worked closely with the consulting firm 
Dewberry to develop the multi-regional plan.  Public input was sought throughout the 
process in accordance with DMA2K requirements.  

1.1 Hazard Identification and Risk Assessment
A solid fact base is a key component of any plan.  The Hazard Identification and Risk 
Assessment (HIRA) serves as the fact base for the regional hazard mitigation plan.  
The HIRA consists of three parts.  Its purpose is to:

1. Identify which hazards could affect the Richmond-Crater region, 

2. Profile hazard events and determine what areas and community assets are 
the most vulnerable to damage from these hazards, and

3. Estimate losses and prioritize the potential risks to the community.

For this plan, certain hazards were not addressed due to the infrequency of 
occurrence and/or limited impact.  Table 1-1 summarizes the results of the hazard 
identification, which are explained fully in Section 5.0, Hazard Identification and Risk 
Assessment.

Table 1-1.  Planning Consideration Levels by Hazard Type

Hazard Type Planning Consideration Level

Flooding Significant

Wind (includes hurricanes, 
thunderstorms, tornadoes)

Moderate

Winter weather Moderate

Thunderstorms (hail and lightning) Moderate

Droughts (with extreme heat) Moderate

Mass evacuation Moderate

Wildfires Limited
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Table 1-1.  Planning Consideration Levels by Hazard Type

Hazard Type Planning Consideration Level

Earthquakes Limited

Landslides/shoreline erosion Limited

Land subsidence/karst/sinkholes Limited

The HIRA described each of the hazards in varying levels of detail consistent with 
each planning consideration level.  In general, floods were found to be the most 
significant hazard.  

Floods occur primarily along the three major watersheds in the region: the York, 
James, and Chowan Rivers.  Flooding seems to occur most frequently in May, August, 
and September.  The region can expect annualized losses of $6.5 million in flood 
damages.  Henrico County accounts for almost 30% of the damages, followed by 
Chesterfield County (18.5%) and the City of Richmond (16.4%).  As shown in the 
Repetitive Loss section of this plan, these jurisdictions also represent a large fraction 
of the properties and losses paid by the National Flood Insurance Program (NFIP).

Severe wind events, such as hurricanes and tornadoes, have historically affected the 
area.  Generally, hurricanes tend to bring flooding rather than high winds.  In 
addition, hurricanes have been known to spawn tornadoes.  The tornadoes recorded in 
the region have typically been F0 (40–72 mph; light damage) or F1 (73–112 mph; 
moderate damage) in intensity.

Winter storms can have major impacts on the region.  Two winter storms resulting in
declared disasters have occurred in the Richmond-Crater region. Winter storms 
typically cause loss of utilities, business disruption, and road closures but not large 
structural impacts.

1.2 Capability Assessment
The capability assessment evaluates the current capacity of the communities of the 
Richmond-Crater region to mitigate the effects of the natural hazards identified in the 
HIRA.  By providing a summary of each jurisdiction’s existing capabilities, the 
capability assessment serves as the foundation for designing an effective hazard 
mitigation strategy.  Table 1-2 summarizes the capability self-assessment provided by 
the participating jurisdictions.
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Table 1-2.  Mitigation Capability Self-Assessment by Jurisdiction

Jurisdiction Planning and 
Regulatory 
Capability

Administrative 
and Technical 

Capability

Fiscal 
Capability

Overall 
Capability

Town of Ashland Moderate High Limited Moderate

Charles City County Moderate High Limited Moderate

Chesterfield County High Moderate Limited Moderate

Town of Claremont Limited Limited Limited Limited

Colonial Heights Moderate Moderate Limited to 
moderate

Moderate

Town of Dendron Limited Limited Limited Limited

Dinwiddie County Moderate Limited to 
moderate

Limited to 
moderate

Moderate

City of Emporia Moderate Moderate Limited Moderate

Goochland County Moderate Moderate Moderate Moderate

Greensville County Moderate Moderate Moderate Moderate

Hanover County Moderate Moderate Moderate Moderate

Henrico County High High High High

City of Hopewell Moderate Moderate Limited Moderate

Town of Jarratt Limited Limited Limited Limited

Town of McKenney Limited Limited Limited Limited

New Kent County Limited Moderate Limited Moderate

City of Petersburg Limited to 
moderate

Moderate Moderate Moderate

Powhatan County Moderate Moderate Limited Moderate

Prince George County Moderate to 
high

Limited Limited Limited

City of Richmond Moderate High Limited Moderate

Town of Stony Creek Limited Limited Limited Limited

Surry County High High High High

Town of Surry Limited Limited Limited Limited

Sussex County Moderate Limited Limited Limited

Town of Wakefield Moderate Moderate Moderate Moderate

Town of Waverly Limited Limited Limited Limited

High:  No increase in capability needed (e.g., extensive regulations on development in place).

Moderate:  Increased capability desired but not needed (e.g., funding exists for mitigation but 
availability fluctuates).

Limited:  Increased capability needed (e.g., additional staff are needed to successfully implement 
mitigation projects).

Source:  Capability Assessment Survey Results (collected in 2011).  
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1.3 Mitigation Strategy
The MAC used the results of the HIRA as well as the capability assessment to develop 
the following goals for the region and its jurisdictions:

Goal 1:  Reduce loss of life, injuries, and personal property loss.

Goal 2:  Develop and maintain public and private infrastructure to ensure 
continued service delivery.

Goal 3:  Educate and train our citizens regarding their vulnerability to 
regional hazards.

Goal 4:  Enhance the capabilities of local government to influence and 
lessen the impacts of hazards.

In addition, the committee identified and prioritized actions for the region and 
individual jurisdictions.  Each jurisdiction’s priorities were developed from data 
collected on past damages, existing exposure to risk, community goals, and 
weaknesses identified in Section 6.0, Capability Assessment.

1.4 Plan Maintenance Procedures
The plan outlines a procedure for implementation, maintenance, and plan updates.  
The Richmond Regional and Crater PDCs will be responsible for monitoring this plan.  
These PDCs will request an annual progress update from the Central Virginia Urban 
Areas Security Initiative (CVUASI) Planning Committee by January 31 on the 
implementation of the local mitigation action plans.  These annual progress reports 
will begin in 2013 and will include corrective action plans if needed, based on 
evaluation criteria set by the CVUASI Planning Committee.  The annual progress 
reports will be consolidated by Richmond Regional and Crater PDCs and shared with 
the Virginia Department of Emergency Management (VDEM). 

In accordance with Federal Emergency Management Agency (FEMA) regulations, a 
written update will be submitted to the commonwealth and FEMA Region III every 
five years from the original date of the plan, unless circumstances (e.g., Presidential 
disaster declaration, changing regulations) require a formal update earlier.  The 
public will be continually informed of changes to the plan as they occur.  

1.5 Conclusion
This Richmond-Crater Multi-Regional Hazard Mitigation Plan embodies the 
continued commitment and dedication of the local governments and community 
members of the Richmond-Crater region to enhance the safety of residents and 
businesses by taking actions before a disaster strikes.  While nothing can be done to 
prevent natural hazard events from occurring, the region is poised to minimize the 
disruption and devastation that so often accompanies these disasters.  
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2.0 Introduction
2.1 Mitigation
Mitigation is commonly defined as sustained actions taken to reduce or eliminate 
long-term risk to people and property from hazards and their effects.  A mitigation 
plan states the aspirations and specific courses of action that a community intends to 
follow to reduce vulnerability and exposure to future hazard events.  These plans are 
formulated through a systematic process centered on the participation of citizens, 
businesses, public officials, and other community stakeholders.

A local mitigation plan is the physical representation of a jurisdiction’s commitment 
to reduce risks from natural hazards.  Local officials can refer to the plan in their day-
to-day activities and in decisions regarding regulations and ordinances, granting 
permits, and funding of capital improvements and other community initiatives.  
Additionally, these local plans will serve as the basis for states to prioritize future 
grant funding as it becomes available.

The Richmond-Crater Multi-Regional Hazard Mitigation Plan will be a useful tool for 
all community stakeholders by increasing public awareness about local hazards and 
risks, and 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 future hazards, and will enable informed decision-
making regarding where to live, purchase property, or locate businesses.

The area covered by this plan includes: 

Town of Ashland 

Charles City 
County

Chesterfield 
County

City of Colonial 
Heights 

Town of 
Claremont

Town of Dendron

Dinwiddie 
County

City of Emporia

Goochland 
County

Greensville 
County

Hanover County 

Henrico County

City of Hopewell

Town of Jarratt

Town of 
McKenney

New Kent 
County

City of 
Petersburg 

Powhatan 
County

Prince George 
County

City of Richmond

Town of Stony 
Creek

Town of Surry

Surry County

Sussex County 

Town of 
Wakefield

Town of Waverly
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2.2 The Local Mitigation Planning Impetus
On October 30, 2000, President Clinton signed into law DMA2K, which required state and 
local mitigation plans that would help to reduce loss of life and property, human suffering, 
economic disruption, and disaster assistance costs resulting from natural disasters.

DMA 2000 amended the Robert T.  Stafford Disaster Relief and Emergency Assistance Act 
and added a new section to the law, Section 322, Mitigation Planning.  Section 322 requires 
local governments to prepare and adopt jurisdiction-wide hazard mitigation plans for 
disasters declared after November 1, 2004, as a condition of receiving Hazard Mitigation 
Grant Program (HMGP) project grants and other forms of non-emergency disaster 
assistance.  Local governments must review and, if necessary, update their mitigation plans 
every five years from the original date of the plans in order to continue program eligibility.

The requirements for local mitigation plans are found in 44 Code of Federal Regulations 
Part 201.6.  FEMA’s “Local Multi-Hazard Mitigation Planning Guidance” issued in July 
2008 provides the official interpretation and explanation of the regulations.  In addition, 
VDEM and FEMA use the “Local Hazard Mitigation Plan Review Crosswalk” to ensure that 
a plan meets FEMA’s regulatory requirements as well as additional requirements identified 
by the commonwealth.  

2.3 Organization of the Plan  
Section 3.0 – Planning Process defines the processes followed throughout the update of 
this plan including a description of the Richmond-Crater region’s stakeholder involvement.

Section 4.0 – Community Profile provides a physical and demographic profile of the 
area, looking at characteristics such as geography, hydrography, development, people, and 
land uses.

Section 5.0 – Hazard Identification and Risk Assessment evaluates the natural 
hazards likely to affect the Richmond-Crater region, and quantifies whom, what, where, 
and how the region might be affected by natural hazards.

Section 6.0 – Capability Assessment analyzes each of the local jurisdictions’ policies, 
programs, plans, resources, and capabilities to reduce exposure to hazards in the 
community.

Section 7.0 – Mitigation Strategy addresses the Richmond-Crater region’s issues and 
concerns for hazards by establishing a framework for mitigation activities and policies.  The 
strategy includes goals and a range of actions to achieve these goals.

Section 8.0 – Plan Maintenance Procedures specifies how the plan will be monitored, 
evaluated, and updated, including a process for continuing stakeholder involvement after 
the plan is completed.

Section 9.0 – References includes a list of the reports and data used to develop this plan.

Appendices are included at the end of the plan, and contain supplemental reference 
materials and more detailed calculations and methodologies used in the planning process.  
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3.0 Planning Process
Beginning in 2003, the Commonwealth of Virginia encouraged its 21 planning 
districts to lead the development of local hazard mitigation plans.  These plans, which 
are required by DMA2K, help local governments determine risks and vulnerabilities 
and identify projects to reduce these risks.  The Richmond Regional and Crater PDCs 
both led the development of regional hazard mitigation plans for the jurisdictions 
within their respective regions.  

For the required 2011 updates, the PDCs and their participating jurisdictions decided 
it was in the best interest of the regions to conduct a joint planning process, resulting 
in the Richmond-Crater Multi-Regional Hazard Mitigation Plan.  This combined effort 
was chosen to leverage the advantage of shared resources, and build on the success of 
similar multi-jurisdiction partnering agreements.   

The 2006 plans adopted by the Richmond and Crater jurisdictions were developed by 
the PDCs, under contract with the consulting firm, Dewberry.  The plans included a 
HIRA and mitigation strategies.  The MAC worked with the consultants throughout 
the planning process to ensure that potential stakeholders participated in the 
planning process including reviewing the draft and final versions of the plan.  The 
Richmond Regional PDC contracted with Dewberry, on behalf of all the participating 
jurisdictions, to update the plan in 2011.

3.1 The Mitigation Advisory Committee
The PDCs convened a MAC comprised of representatives of the participating 
jurisdictions and non-governmental stakeholders.  The MAC worked with the 
Dewberry team and provided input at key stages of the process, including reviewing 
the format and content of the previous plan and making decisions on what 
information to carry forward into the 2011 plan. Appendix E contains the record of 
changes that documents how each section in the 2006 plans were addressed in the 
2011 plan.  Efforts to involve city, county, and town departments and community
organizations that might have a role in the implementation of the mitigation actions 
or policies included invitations to attend meetings and serve on the MAC, access to 
the project website where files could be accessed and shared among the committee, e-
mail updates, strategy development workshops, and opportunities for input and 
comment on all draft deliverables.

The PDCs would like to thank and acknowledge the persons who served on the MAC 
throughout the planning process and their representative departments and 
organizations.  Table 3-1 lists contributing MAC members.
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Table 3-1.  Mitigation Advisory Committee Members

Name Jurisdiction/Organization Title

James Dawson Appomattox River Water Authority Executive Director

John Bragg Charles City County Planning Department 

Michelle Oblinsky Chesterfield County Deputy Coordinator of Emergency 
Management

Beverley Brandt City of Colonial Heights Colonial Heights Fire and Emergency 
Medical Services (EMS) Manager

Heather S.  Hunnicutt Town of Claremont and 
Town of Dendron

Clerk/Treasurer

Ken Ryals City of Emporia Emergency Management Coordinator

Benjamin Ruppert City of Hopewell Emergency Services Coordinator

Doug Ford City of Petersburg Coordinator/Deputy Fire Chief

Michael Briddell City of Petersburg Public Works Director

Anthony McLean City of Richmond Emergency Management Coordinator

Steve Drew City of Richmond Police Captain

Will Smith City of Richmond Police

Mark Bittner Crater PDC Director of Planning and Information 
Technology

Jim McClure Crater PDC Director of Business Assistance

Dennis Morris Crater PDC Executive Director

Dennis E.  Hale Dinwiddie County Director of Public Safety

Earnest Greene Dominion Resources Services, Inc. External Affairs Manager

Gary DuVal Goochland County County Engineer

Bill MacKay Goochland County Fire and Rescue Chief

Reggie Owens Greensville County Emergency Management Coordinator

Drew C.  Patterson Hanover County Senior Planner, Comprehensive Zoning 
Official

Corey Beazley Hanover County Fire/EMS Lieutenant

Anna M.  McRay Henrico County Deputy Coordinator of Emergency 
Management

Timothy Foster Henrico County Director, Department of Public Works

David Gunn Henrico County Engineer II, Department of Public Works

Juston Manville Henrico County Geographic Information System (GIS) 
Coordinator, Department of Public Works

Arthur Petrini Henrico County Director, Department of Public Utilities
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Table 3-1.  Mitigation Advisory Committee Members

Name Jurisdiction/Organization Title

Ralph J.  Emerson Henrico County Director, Planning Department

Rosemary Deemer Henrico County County Planner IV, Planning Department

Tamra McKinney Henrico County Director, Public Relations and Media 
Services

Chris Brackett New Kent County New Kent Fire-Rescue, Grants, Emergency 
Planning

Tommy Hicks New Kent County Fire Chief

Floyd Greene Powhatan County Emergency Management 
Coordinator/Department of Emergency 
Management

Andy Aigner Prince George County Director of Fire, EMS and Emergency 
Management

Ed Snyder Richard Bland College Emergency Management

Jacqueline Stewart Richmond Regional PDC Director of Planning and Information 
Systems

Kathy Robins Richmond Regional PDC Senior Emergency Management Planner, 
Urban Areas Security Initiative (UASI) 
Program 

Michelle Fults Richmond Regional PDC GIS Manager

Alan Harrison South Central Wastewater Authority Assistant Executive Director

Rosalyn Andrews Southside Area Chapter of the 
American Red Cross

Executive Director

Fred Davis Southside Electric Cooperative System Engineer

John Edwards Surry County Assistant County Administrator

Ervin H.  Jones Surry County

Eddie Vick Sussex County Public Safety Coordinator

Anthony Callahan Town of Ashland Police Captain

Nora Amos Town of Ashland Director of Planning and Community 
Development

Hon.  Yvonne Pierce Town of Dendron Mayor

Kathleen M.  Mayes Town of Waverly Town Clerk

Amy Howard VDEM Hazard Mitigation Coordinator

Bill Lawson VDEM Hazard Mitigation Coordinator

C.  Eugene Wills VDEM Region 1 Coordinator

Eric Stringfield Virginia Department of Transportation 
(VDOT) 

Hampton Roads District Planner
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Table 3-1.  Mitigation Advisory Committee Members

Name Jurisdiction/Organization Title

Ron Svejkovsky VDOT Planning Specialist

Scott Bachman Virginia Department of Forestry 
(VDOF)

Assistant Regional Forester

J.E.  Elmore Virginia State Police Sergeant

Ray A.  Newby Virginia State Police First Sergeant

Invited

Hon.  George L.  
Edwards

Town of Claremont Mayor

Phil Wilson Columbia Gas of Virginia Manager, Construction Services

John Herrin Police Department, CSX Transportation Special Agent

Don Rodgers Fire and Emergency Services, Defense 
Supply Center Richmond

Program Manager

Donald E.  Bradshaw Directorate of Plans, Training, 
Mobilization and Security, Fort Lee

Director of Plans, Training, Mobilization, 
Security and Emergency Services

Brendan Bowman Directorate of Plans, Training, 
Mobilization and Security, Fort Lee

Plans and Operations Specialist

Mark Haley Hopewell Regional Wastewater Facility Director

Hon.  Arthur G.  
Elliott, Jr.

Town of Jarratt Safety Officer

Hon.  Charles T.  
Mansfield

Town of McKenney Mayor 

J.  C.  Carter Norfolk Southern Corporation Yardmaster

M.  Dale Bradshaw Prince George Electric Cooperative Chief Executive Officer

Hon.  F.  R.  Jackson, 
Jr.

Town of Stony Creek Mayor 

Hon.  Will M.  
Gwaltney, Jr.

Town of Surry Mayor

Hon.  C.  Winston 
Britt

Town of Wakefield Mayor

Hon.  Walter J.  Mason Town of Waverly Mayor

Jeffrey T.  Merriman Verizon Communications Manager, Economic Development and 
Government Affairs

Mark E.  Riblett VDOT Assistant District Administrator, 
Richmond District

Michael Wallace Virginia State University Police Chief

Between March and June 2011, the MAC held five meetings (four meetings in-person 
and one via WebEx conference call) and supervised work on the area’s mitigation 
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plan.  The MAC members coordinated and consulted with other entities and 
stakeholders to identify and delineate natural hazards within the local jurisdictions 
and to assess the risks and vulnerability of public and private buildings, facilities, 
utilities, communications, transportation systems, and other vulnerable 
infrastructure.  In addition, the individual MAC members met with the consultant to 
review the plan and identify jurisdictional mitigation actions.

In developing the mitigation plan, a majority of necessary communication occurred 
through telephone calls and e-mails.  The MAC and Dewberry chose this avenue, 
rather than meetings, to best accommodate budgets and schedules.  A password-
protected project website (http://projects.dewberry.com/RichHMPUpdate) was 
established to facilitate the planning process.  Table 3-2 documents formal meeting 
dates and their purposes.

Table 3-2.  Mitigation Advisory Committee Meetings

Date Summary of Discussions

March 16, 2011 Described planning process.  Obtained commitment to the project and schedule.  
Validated list of hazards and rankings from previous plan.  Discussed previous 
plan structure and content; decision was made to retain structure and general 
level of content.  Discussed update process and role of MAC members.

April 29, 2011 Presented results of the HIRA.  Reviewed and modified goals from previous plan.  
Discussed process for updating previous mitigation actions and developing new 
actions.  A public meeting followed the committee meeting.  

May 2–May 27, 
2011

Held individual local jurisdiction meetings to discuss hazard mitigation strategies.

June 1, 2011 
(WebEx 
conference)

Discussed regional and local actions.  Reviewed previous plan maintenance 
procedures.  Discussed public outreach.

June 29, 2011 Discussed draft plan.  Discussed adoption process.

3.2 Public Participation and Citizen Input
An open public meeting was held on April 29, 2011, to allow the general public an 
opportunity to meet with the planning consultants and MAC members, ask questions, 
and provide comments and input on the draft mitigation plan.  A press release was 
sent to newspapers throughout the region to promote the public meeting; one 
newspaper attended the meeting.  In addition, the meeting was publicized on the 
Planning District Commissions’ websites and a variety of local jurisdiction websites.  
Appendix A lists the newspapers that advertised the meetings and includes 
screenshots of the website advertisements.  

The public was also invited to participate in an on-line survey.  Chesterfield County 
distributed the survey link to its community emergency response team members; the 
Richmond Regional PDC publicized the survey via Facebook and Twitter.  The survey, 
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the results of the survey, and screenshots documenting how the survey was 
advertised are shown in Appendix A.

The hazard mitigation plan also was discussed at several Richmond Regional and 
Crater District Commissions meetings, which are advertised and open to the public.  
A project-specific brochure describing the process and outcomes was developed for the 
jurisdictions to publicize the final plan.  

The draft plan was made available on the PDCs’ websites (www.richmondregional.org
and www.craterpdc.org).  Hard copies were made available for review at the offices of 
each participating jurisdiction.  

Neighboring jurisdictions were invited to review and provide input into the plan.  
These jurisdictions included:

Virginia:

Southside Planning District Commission,

Commonwealth Regional Commission,

Thomas Jefferson Planning District Commission,

George Washington Regional Commission,

Middle Peninsula Planning District Commission, and

Hampton Roads Planning District Commission.
North Carolina:

Northampton County.

The 2006 Crater Regional Hazard Mitigation Plan and the Richmond Regional 
Hazard Mitigation Plan were posted on the VDEM website at 
www.vaemergency.com/em-community/plans/local-mit under “Crater Planning 
District Commission” and “Richmond Regional Planning District Commission,” 
respectively for public review and comment.  In addition, a progress update on plan 
implementation was included in annual reporting by the PDCs.  

3.3 Incorporation of Existing Plans and Studies
The Richmond-Crater Multi-Regional Hazard Mitigation Plan update incorporates 
information from a number of other plans, studies, and reports.  These documents 
include:

2010 Virginia State Hazard Mitigation Plan, VDEM.
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Landslide Incidence and Susceptibility in the Conterminous United States, 
U.S. Geological Survey (USGS).

Risk Mapping, Assessment, and Planning (Risk MAP) Report, Chowan 
River Basin, Virginia, May 2011, FEMA.

Gap Analysis Report, Central Virginia Capabilities Assessment, September 
2010, Center for Naval Analysis

Risk Baseline Analysis, Central Virginia Capabilities Assessment, June 
2010, Digital Sandbox.

Commonwealth of Virginia Emergency Operation Plan 2010.   

Information about these plans and studies is included in Sections 4.0, 5.0, and 6.0 and 
full reference information is provided in Section 9.0, References.
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4.0 Community Profile 
4.1 Introduction
The Richmond Regional PDC and the Crater PDC are comprised of 26 local jurisdictions, as 
follows.  

Charles City
County

Chesterfield 
County

City of 
Colonial 
Heights

Dinwiddie 
County

City of 
Emporia

Greensville 
County

Goochland 
County

Hanover 
County

Henrico 
County

City of 
Hopewell

New Kent 
County

City of 
Richmond

City of 
Petersburg

Powhatan 
County

Prince George 
County

Surry County

Sussex County 

Towns:

Ashland

Claremont

Dendron

Jarratt

McKenney

Stony Creek

Surry

Wakefield

Waverly

This area encompasses approximately 4,018 square miles and is bordered generally by 
Fluvanna, Cumberland, Louisa, Brunswick, Nottoway, Amelia, and Powhatan Counties to 
the west; Spotsylvania, Caroline, King and Queen, and King William Counties, as well as 
the Pamunkey River and the James River to the north; Isle of Wight and Southampton 
Counties and the York River to the east; and Chesterfield and Amelia Counties, the James 
River, and State of North Carolina to the south.  

Based on total land mass, Dinwiddie County is the largest jurisdiction at 504 square miles.  
The Cities of Emporia and Colonial Heights are the smallest jurisdictions in the area at 7 
square miles each (excluding the towns), while Charles City County is the smallest county 
at 183 square miles.  

The location of the Richmond-Crater region within the Commonwealth of Virginia is 
depicted in Figure 4-1.
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Figure 4-1.  Map of Richmond-Crater Region

4.2 Physiography
The Richmond-Crater region is divided between two distinct physiographic regions, the 
Piedmont and the Coastal Plain, which are separated by the Fall Line.  The Piedmont is 
characterized by deeply weathered, poorly exposed bedrock and a rolling topography. The 
Fall Line is the easternmost extent of rocky river rapids, the point at which east-flowing 
rivers cross from the hard, igneous, and metamorphic rocks of the Piedmont to the 
relatively soft, unconsolidated strata of the flat Coastal Plain.  The areas of the region in 
the Coastal Plain are gently dissected by streams but can be locally quite rugged where 
short, high-gradient streams have incised steep ravine systems.1 The Cities of Richmond, 
Petersburg, and Emporia lie approximately at the Fall Line, which is where the James, 
Appomattox, and Meherrin Rivers, respectively, become unnavigable.2

1 “The Natural Communities of Virginia: Classification of Ecological Community Groups (Version 2.4),” Virginia 
Department of Conservation and Recreation, accessed July 18, 2011,
http://www.dcr.virginia.gov/natural_heritage/ncintro.shtml..
2 “Physiographic Regions of Virginia,” Virginia Places, accessed July 18, 2011, 
http://www.virginiaplaces.org/regions/physio.html. 
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Elevations in the Richmond-Crater region vary from just at sea level to 500 feet above sea 
level.3 Generally, the western portions of the region are at higher elevations.  

4.3 Hydrology
The Richmond-Crater region lies within three major watersheds:  the James, the York, and 
the Chowan.  The James watershed spans 10,236 square miles, is the largest watershed in 
Virginia, and is fed mainly by the James River, Appomattox River, Maury River, Jackson 
River, and Rivanna River.  The York watershed covers a much smaller area with a drainage 
basin of 2,669 square miles.  Its main tributaries are the York River, Pamunkey River, and 
Mattaponi River.  The Chowan River basin spans 3,675 square miles and is comprised of 
the Nottaway River, Meherrin River, and Blackwater River.  Additional rivers include the 
Blackwater River, Chickahominy River, and North Anna River.  The James River flows 
through the City of Richmond.  The Meherrin River runs through the center of the City of 
Emporia while the Appomattox goes through the City of Petersburg.  The City of Hopewell
is located at the confluence of the Appomattox and James Rivers.  

There are also several large creeks that run through the region.  Stony Creek passes 
through the center of the Town of Stony Creek.  Swift Creek forms the northern boundary 
of the City of Colonial Heights.

4.4 Climate
The present-day climate of Virginia is generally classified as humid subtropical but within-
state variation of temperatures, precipitation, and length of growing season is dramatic.4

Average temperatures in the region are about 76 degrees Fahrenheit in the summer and 39 
degrees in the winter.  Average annual rainfall is around 43 inches.  Average snowfall 
ranges from 12 to 17 inches annually.  

4.5 Land Use and Development Trends
The jurisdictions in the Richmond-Crater region vary dramatically from primarily rural to 
urban, sometimes within the same jurisdiction.  While the Cities of Colonial Heights, 
Emporia, Hopewell, Petersburg, and Richmond have typical urban/suburban development 
patterns, most of the counties are rural in character.  Charles City, Goochland, New Kent,
and Powhatan Counties are mainly rural with some pocketed areas of suburban 
development.  About 20% of Hanover County is planned suburban development with the 
remainder for rural residential and agricultural uses.  Henrico County and the City of 
Richmond are more suburban and urban in character.  

3 FEMA. Flood Insurance Study.  Charles City County, VA, Unincorporated Areas. September 5, 1990.
FEMA. Flood Insurance Study.  Powhatan County, VA, Unincorporated Areas. March 1978.
4 “The Natural Communities of Virginia: Classification of Ecological Community Groups (Version 2.4),” Virginia 
Department of Conservation and Recreation, accessed July 18, 2011,
http://www.dcr.virginia.gov/natural_heritage/ncintro.shtml.
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4.5.1 Charles City County 
Charles City County is a rural community located between the more urban areas of 
Richmond and Williamsburg-Newport News metropolitan areas.  The county has a wealth 
of historic homes and other sites reflecting its history of more than 200 years.  The county 
is heavily forested with small residential communities scattered throughout.  As of 2009, 
about 80% of the county was used for agricultural or forestry purposes or was otherwise in 
a natural state.5 Development tends to be clustered at road intersections or along the 
James and Chickahominy Rivers.  Much of the undeveloped land is in large tracts under 
single ownership.       

The county is divided into three magisterial districts.  Almost half of the population is 
concentrated in the Harrison District that covers the western portion of the county.  Most of 
the commercial and industrial development is also located in the western part of the 
county.  About one-third of the population lives in the central portion of the county, in the
Tyler District.  The remaining population is in the Chickahominy District.  

Most of the housing stock in Charles City County is single-family homes.  Given trends in 
surrounding areas and the rapid increase in the cost of stick-built homes, it is likely the 
number of manufactured homes in Charles City County will continue to increase.

In 2007, accessible forest area accounted for 67% of the total available land.6 Land used for 
rural residential and public/semi-public uses accounted for the difference.  

Two power substations provide electricity to the county.  Efforts are underway to ensure 
that the courthouse and municipal complex are on both grids.  

4.5.2 Chesterfield County
Chesterfield County has been split into numerous small areas for planning purposes and 
the development pattern varies immensely between these areas.  Portions of the county are 
built out at suburban densities while other portions of the county remain fairly 
undeveloped and rural.  For instance, the western part of the Southern and Western 
Planning Area is designated as rural conservation, meaning that uses should be restricted 
to large-lot residential, forestry, or agriculture.  Closer to the City of Richmond, however, 
the development intensity increases.  In this area, the Midlothian Turnpike corridor will 
continue to be one of the county’s prime locations for planned light industrial, commercial, 
and office uses.  

Leapfrog development has characterized the Central Area, creating a disjointed 
development pattern. The types of development in the Central Area have included single-
family subdivisions, scattered multi-family complexes, and small- to medium-sized 

5 “Forest Inventory Data Retrieval (2002-2007),” Virginia Department of Forestry, August 26, 2009, 
http://www.dof.virginia.gov/resinfo/FIA_2007_StandardTables.htm.
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shopping areas often along highway corridors, large employment centers, industrial parks, 
and an airport.  This area is experiencing rapid growth, particularly west of U.S. Route 10.  

Significant commercial and industrial development has occurred in the Eastern Area in 
recent years, and this trend is expected to continue.  The Eastern Area also has a great deal
of residential development, often adjacent to older commercial-strip zoning and uses.  This 
pattern is particularly seen along U.S. Route 10.

4.5.3 City of Colonial Heights
Colonial Heights is located at the Fall Line, or where the Coastal Plain meets the 
Piedmont.  The city shows a linear development pattern along U.S. Route 1.  Residential 
uses, mainly single-family detached homes, dominate the city, comprising almost 50% of 
the land use.  Recent residential development has come in the form of planned unit 
developments.  Planned unit developments allow for subdivision design flexibility and a mix 
of housing types.  Public sewer is available to most of the developed area.  There are six 
homes along Swift Creek Lane and Pondola Lane that, because of their low-lying location, 
would be cost-prohibitive to run sewer lines to.

The amount of commercial and business uses have been increasing in recent years.  For 
instance, Southpark Mall Regional Shopping Center, which is accessible from I-95, was 
built in the past 30 years.  Industrial development is limited to the Colonial Heights
Industrial Park.  About 29% (1,625 acres) of the city is not developed, but the majority of 
the undeveloped land (983 acres) is unbuildable because of site constraints such as the 
presence of wetlands, floodplains, or steep slopes.

4.5.4 Dinwiddie County 
Dinwiddie County, like many of the jurisdictions in the Planning District, is divided by the 
Fall Zone into two physiographic provinces, the Piedmont and the Coastal Plain.  The major 
rivers that flow through this area, the Appomattox and Nottoway, occupy narrow 
floodplains with only minor meandering.  The portion of the county in the Coastal Plain 
tends to be flat and swampy, which deters development.  

The county has grown in three distinct areas.  The first area is along major highways such 
as River Road, U.S. Route 1, and U.S. Route 460.  Such development occurs individually or 
in small strips.  Clusters of development are also located in the fringe parts of the Town of 
McKenney and existing villages and crossroads such as Dinwiddie Courthouse and 
Sutherland areas.  Finally, as the City of Petersburg has expanded, development has begun 
to cluster in its outskirts in the northeastern part of the county.  Approximately 40% of 
county residents live in this portion of the county.  It is also one of the areas where public 
utilities are available.  Residential development patterns include single-family and duplex 
units, apartment complexes, and manufactured housing parks.  
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In Dinwiddie County, commercial development tends to occur near residential development.  
Most of the commercial establishments are located in the northeastern section of the 
county.  In addition, a few businesses are located in the Courthouse area, while travel 
service facilities such as gasoline stations, motels, and restaurants are located mainly along 
U.S. Routes 1 and 460.  The county has an industrial park at the municipal airport.  There 
is also some industrial presence in the Town of McKenney.   

Most of the open space land in Dinwiddie County is under the ownership of timber
companies.  It is estimated that more than 240,000 acres of land, or 76% of the county’s 
land area, are in some sort of timber production.  The timber stands are mainly located in 
the western half of the county.

Future growth will be centered in the urban Northeastern Area of the county and scattered 
throughout the rest of the county.  There is concern that farmers will find it difficult to 
continue using their land for agricultural purposes as development increases.  

4.5.5 City of Emporia
The City of Emporia is located along the Meherrin River at the Fall Line.  Due to the city’s 
location in two physiographic provinces, the slope of its waterways varies between 10 feet 
per mile and 1 foot per mile.  

Emporia has been the historic trade center for Greensville County.  It is the county seat 
and provides travel services for drivers on I-95.  As of 2010, most of the land (57.4%) within 
the city limits was undeveloped.  About 26% of this land had site constraints such as 
floodplains or steep slopes that prevented it from being developed.  Of the developed 
portions of the city, most land was in residential use.  Single-family detached homes are the 
most common type of residential construction in the city, though there are multi-family 
units scattered throughout.  Many of the higher-density units are concentrated in the 
northeastern section of the city.  New residential development is occurring in the southwest 
part of the city.  

Industrial uses are the second most common type of development in Emporia.  These uses 
tend to be concentrated near major transportation routes, such as adjacent to railroad 
tracks and near the Meherrin River Dam.  There are three main retail areas.  One is north 
of the river and is made up of a part of the central business district and the Emporia 
Shopping Center.  The second is south of the river and is comprised of the other part of the 
central business district and the area near the courthouse.  The third area is at the 
intersection of I-95 and U.S. Route 58, which is the site of a large shopping center.

The Emporia comprehensive plan states that demand for development will continue along 
its traditional pattern.  Single-family homes will continue to be in demand as will auto-
oriented commercial uses.  The plan notes a focus on downtown revitalization and a desire 
to discourage rampant strip development.  
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4.5.6 Goochland County
Goochland is located approximately 30 miles west of downtown Richmond, 45 miles east of 
Charlottesville, and 105 miles south of Washington, D.C.  Goochland County is still mostly 
rural and has open land that is well-suited to agriculture and forestry operations.  
Development has been concentrated in the eastern part of the county.  These development 
pressures are beginning to affect the preservation of open space and important 
environmental features.

Since the 1970s, Goochland County has been using zoning and the comprehensive plan to 
implement the village concept.  These land use tools have been the impetus in shaping 
development that supports the county’s goals of preserving open space and retaining rural 
character.  In the ideal village concept, new development is directed toward established 
villages and away from rural and agricultural lands.

4.5.7 Greensville County
Rolling hills give way to flat land midway through Greensville County, which is bisected by 
the Fall Line and I-95.  Floodplains are wide in the eastern part of the county, accounting 
for almost half of the land in that part of Greensville.  The county’s population is primarily 
clustered around the City of Emporia, which is located in the center of Greensville County.  
Another population cluster is in the Towns of Jarratt and Purdy.  There is some residential 
development scattered along the primary roads and highways in the county.  Mobile homes 
account for more than 20% of the housing stock.

Future growth is expected in the Emporia fringe area and along the I-95/U.S. Route 301 
corridor.  The county plans to implement an urban services district in which capital 
improvements will be focused.  The urbanized parts of the county are currently served by 
the Greensville County Water and Sewer Authority.  

4.5.8 Hanover County and the Town of Ashland
Hanover County is located on the northern edge of the Richmond metropolitan area.  
Agricultural uses dominate the land use map of Hanover County.  As of 2007, 31% of land 
use was dedicated to farm use.  Developed areas cluster along the I-95 corridor and within 
the eastern portion of the county north of I-295.  These developed areas tend to be 
residential in nature in addition to several large concentrations of industrial uses.  

Hanover County/Town of Ashland has used a phased growth plan to shape development 
within the county.  All residential designations are contained within the Suburban Service 
Area boundaries.  Throughout the remainder of the county – the rural area – residential 
development can occur at a density no greater than 1 dwelling unit for every 10 acres.   
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Business development in general has continued within the major road corridors of the 
county, with the majority of new businesses being located in proximity to U.S. Route 360 in 
the eastern part of the county.

The Town of Ashland is located in the heart of Hanover County.  Established in 1858, the 
early growth of the town was fueled by the railroad.  In more recent times, Randolph-Macon 
College and I-95 have influenced the town’s development.  The town is approximately 7 
square miles.  Ashland is largely developed, so an emphasis is placed on community 
stabilization and preservation.  A FEMA Flood Insurance Rate Map (FIRM) exists for the 
area annexed by the town in 1996.  

4.5.9 Henrico County
According to Henrico County’s 2010 Land Use Plan, the majority of the land area of the 
county was vacant.  Portions of this land are undevelopable as they include floodplains and 
other sensitive areas.  As of 2007, out of the approximate land area of 188, 000 acres, 11% 
was used for farming.  Development tends to be concentrated within the I-295 loop.  Of the 
developed portions, residential land uses (21%) dominate followed by public or semi-public 
uses.  The planning department predicts that demand for retail, residential, and office 
space will be concentrated in the western portion of the county while industrial demand 
will be primarily in the eastern portion.

4.5.10 City of Hopewell
The City of Hopewell falls entirely within the Coastal Plain (close to the western edge of the 
province) and the area governed by the Chesapeake Bay Preservation Act.  The steepest 
slopes in the county can be found along the James and Appomattox Rivers.  The city is more 
than 400 years old and has a significant number of historic buildings and other resources.  

Residential uses dominate the land use pattern of the city.  Single-family homes are the 
main housing type, though there are some multi-family units such as apartments, 
townhomes, and condominiums.  Much of the housing was built in the 1900s for workers.  
Five large subdivisions have been built since 2000.

Industrial uses are found in the northeastern part of the city along the James River and 
Bailey Creek.  The vacant industrial land is owned by existing businesses and is reserved 
for their future growth.  According to the comprehensive plan, a large part of the industrial 
development is in the floodplain.

The amount of vacant land in the city is not enough to meet future demands for growth.  
Infill development and redevelopment of existing parcels will have to be pursued.  As of 
2010, there was limited vacant land available at the new I-295 interchange for commercial 
development.
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4.5.11 New Kent County
Rural land uses dominate New Kent County’s landscape.  Commercial centers are located 
at Bottoms Bridge, Providence Forge, and Eltham, all of which are complemented by 
nearby residences.  There are smaller clusters of residential and commercial development 
at Lanexa, Barhamsville, and Quinton.  New Kent Courthouse has few commercial uses but 
is a center for government and institutional uses with houses mixed in or nearby.  Another 
mixed-use center, on a larger scale, is emerging at the Kentland development surrounding 
Colonial Downs; most of its planned development has yet to materialize.  

Residential development is clustered in a number of subdivisions of various types, but is 
also widely scattered along rural roads.  The bulk of residential development is located in 
the western third of the county.  Areas around Lanexa and the Diascund Creek Reservoir 
have the greatest concentration in the eastern part of the county.

The comprehensive plan calls for concentrating development in mixed-use village centers.  
The exception is industrial uses, which should take advantage of the large amount of 
vacant property along I-64 and U.S. Route 33.

4.5.12 City of Petersburg
The City of Petersburg has a finite amount of land for growth as annexation of county land
is not an option.  Developable land is limited by Chesapeake Bay Preservation Act 
requirements and other physical site constraints.  About 3,586 acres are available for future 
development (about 70% of the vacant land).  Land use fragmentation is a major issue in 
Petersburg with incompatible uses often located side by side.  

The city has two distinct residential patterns.  The first is found in the “Old City,” north of 
I-85.  A mix of residential types (e.g., single family, multi-family, and duplexes) is found 
here.   Newer developments, mainly suburban subdivisions, have sprung up south of I-85.  
Some infill of single-family homes and duplexes has also been seen.

Commercial development has occurred along the major thoroughfares leading from the 
central business district.  There has been commercial infill development, and a new 
shopping center has been built on U.S. Route 301.  A marina is planned for the area 
between the I-95 bridge and the U.S. Route 1/301 bridge.  

Industrial uses can be found along the Appomattox River in the central business district.  
New industrial parks have also been built in the southwest (near I-85 and U.S. Route 604) 
and southeast (I-95 and Route 632) parts of the city.  

4.5.13 Powhatan County
Powhatan County is one of the fastest growing localities in the Richmond region with a 
population of 28,046 based on the 2010 Census.  In spite of the growth trends, the county 
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strives to maintain rural character by encouraging residential development at low densities 
– one dwelling per 5 acres with higher densities allowed only where public utilities may be 
provided.  The county has also experienced commercial and industrial growth along U.S. 
Route 60 where public utilities are available. With the opening of Route 288, the county 
should continue to experience growth across all use types in the coming years.  

4.5.14 Prince George County
Over the past 50 years, Prince George County has seen growth despite annexations by the 
Cities of Petersburg and Hopewell.  The county’s residents are concentrated in the Prince 
George Planning District, which is the northwest portion of the county between the two 
cities.  

In 2007, forests covered about 56% of the county.6 The Flowerdew Hundred Planning 
District was designated primarily for conservation.  Residential uses dominated the 
developed part of the county.  Single-family homes comprised about 74% of the housing 
stock followed by manufactured homes that accounted for about 12%.  Most of the single-
family homes are found in subdivisions near the two cities.  The remainder of the 
residential development is scattered throughout the county.  Commercial development 
occurs primarily as strip development along major routes.  

4.5.15 City of Richmond
Land use patterns are long established and have been reinforced by city planning efforts.  
The city is mostly developed with limited space for new development.  Residential uses 
dominate the city with commercial service centers spread throughout.  Open spaces can 
also be found throughout the city.

Industrial uses are concentrated in four areas:  I-95/James River corridor, west of Jefferson 
Davis highway to the CSX railroad, Scott’s Addition and Hermitage Business parks, and 
the Shockoe Valley.

Future development efforts will focus on redeveloping blighted and vacant properties.  In 
addition, planning efforts are underway to stabilize declining neighborhoods.  Particular 
attention is being paid to minimize the conflicts between residential and non-residential 
uses.

4.5.16 Surry County
Surry County is a rural county characterized by a rolling topography that gradually 
becomes more level in the eastern portions of the county.  Seventy-five percent of the county 
is forested.  Traditionally, forestry and agricultural have been the main industries, but they 
are currently in decline.  Surry County is the location of the Surry Power  Station, a nuclear 
power plant built in 1972.
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About 25% of the county lies within the area regulated by the Chesapeake Preservation 
Act.  The county has a floodplain overlay district and relies on the Uniform State Building 
Code to restrict development in the floodplain.

Large tracts of land are generally not available for development.  The dominant 
development trend is the subdivision of farms into large lots.  This development trend may 
create an inefficient land development pattern.  The majority of the county is zoned 
agricultural-residential.  Concern is expressed in the comprehensive plan about the 
county’s lack of legal authority to control mobile home placements in the agricultural-
residential district.  Considering that the majority of new housing units are mobile homes, 
the county is concerned about a decrease in the property tax base.  The Cobham Magisterial 
District has seen the majority of recent growth in single-family home development.  

Some pressure exists to develop along the James River shoreline.  Currently, the towns of 
Claremont, Sunken Meadow, and Scotland Wharf have the largest concentration of 
development along the James River.  The comprehensive plan calls for future development 
to be concentrated in and around the historic towns and crossroads that already exist in the 
county.  

4.5.17 Sussex County
Sussex County is primarily rural with agriculture and forestry dominating land use.  
Forests, agriculture, and residential uses account for more than 79% of the county.  The 
topography is slightly rolling or relatively level with some marsh areas.  The Towns of 
Jarratt, Stony Creek, Wakefield, and Waverly are located in Sussex County.

The county has experienced a population decline since 1950.  In addition, the median age 
has increased since the 1960s.  The majority of housing in the county is single-family 
detached homes.  The number of manufactured homes has risen dramatically since 1990.  
Manufactured homes accounted for 58% of building permits issued between 1990 and 1996.  
In 1990, manufactured homes accounted for only 24% of the housing stock; by 1996, that 
percentage had risen to 40%.  Most residential development is in subdivisions or as strips 
along the highway.  This pattern preserves land for agricultural and forestry uses.  

The Future Land Use Map shows a large portion of the county, including the floodplains, 
classified for conservation uses.  Large lot, residential development is allowed in this area 
as is agricultural, forestry, and passive recreation.  In addition, the plan calls for 
development to be concentrated in existing community hubs instead of scattered 
throughout the county.

4.6 Population
The total population of the jurisdictions included in the Richmond-Crater region is 
1,176,159, as of the 2010 U.S. Census.   Between 2000 and 2010, New Kent County saw the 
greatest increase in population with a growth rate of 36.9%.  At the other end of the 
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spectrum, Sussex County and the city of Petersburg saw a population decline of 3.3% 
and3.9%, respectively, according to 2010 census data.  Table 4-1 shows the population 
breakdown by jurisdiction with the associated growth rate and number of persons per 
household.

Table 4-1.  Population by Jurisdiction

Jurisdiction Estimated Population, 
2010

Percentage Change in 
Population, 
2000–2010

Charles City County 7,256 4.8%

Chesterfield County 316,236 21.7%

City of Colonial Heights 17,411 3%

Dinwiddie County (incl. Town of McKenney) 28,001 14.1%

City of Emporia 5,927 4.6%

Goochland County 21,717 28.8%

Greensville County (incl. Town of Jarratt) 12,243 5.9%

Hanover County (incl.  Town of Ashland) 99,863 15.7%

Henrico County 306,935 17%

City of Hopewell 22,591 1.1%

New Kent County 18,429 36.9%

City of Petersburg 32,420 -3.9%

Powhatan County 28,046 25.3%

Prince George County 35,725 8.1%

City of Richmond 204,214 3.2%

Surry County (incl. Towns of Claremont, Dendron, 
Surry)

7,058 3.4%

Sussex County (incl. Towns of Stony Creek, Wakefield, 
Waverly)

12,087 -3.3%

Source U.S. Census Bureau, State and County QuickFacts. 

4.6.1 Race and Sex
According to 2009 U.S. Census Bureau data, the majority of the population in the 
Richmond-Crater region was reported to be of a single race (98.7%).  Of the total population 
reporting one race, 62.9% (726,103) were White and 1.3% were Asian (15,344).  The 
percentage of the population reporting as Black or African American averaged 33.1% 
(381,815), higher than the average for Virginia (20%).  Only 2.3% of the population (26,988) 
were reported to be of Hispanic origin.  
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4.6.2 Language
About 2.4% (27,520) of the residents in the Richmond-Crater region were foreign-born and 
almost 4.4% (51,097) of the population reported that they spoke a language other than 
English at home, according to 2009 U.S. Census bureau data.  These statistics indicate 
there may be a significant portion of the community that might require special 
consideration when developing hazard reduction and outreach strategies for the 
community.

4.6.3 Age
Another type of special needs group is characterized by age.  The 2009 U.S. Census Bureau 
data shows that about 6% (69,289) of the population in the Richmond-Crater region is 
under the age of five while approximately 23% (263,663) is under the age of 18.  
Additionally, approximately 13% (154,357) of the population is above the age of 65.  These 
figures are similar to the state averages.  Parts of the region, such as the City of Emporia
and Prince George and Sussex Counties, have seen an increase in the elderly population.  

4.6.4 Education
Data from the 2009 census estimates shows that about 77% (887,045) of residents in the 
region graduated from high school and more than 26% (304,789) hold bachelor’s degrees or 
higher.   These numbers, coupled with the population characteristics described in the 
previous paragraph, are important to keep in mind when developing public outreach 
programs.  The content and delivery of public outreach programs should be consistent with 
the audiences’ needs and ability to understand complex information.  

The City of Emporia and the City of Petersburg have some of the lowest percentages of 
people with high school diplomas, while Chesterfield County and Prince George County
have the highest.  The latter two jurisdictions also have the highest percentage of people 
with college degrees.  The City of Petersburg and the City of Hopewell have the smallest 
percentage of people with college degrees.

4.6.5 Income
As of 2009, the average median household income in the Richmond-Crater region was 
approximately $52,487, about 14% less than the state average ($61,210) according to the 
U.S. Census.  Twelve of the seventeen jurisdictions have median household incomes below 
the state average. About 11% (approximately 130,000) of residents within the Richmond-
Crater study area live below the poverty line.  This rate is lower than that of the national 
rate of 14.3% and just above the state rate of 10.6%.  These numbers may indicate that a 
significant portion of the population will not have the resources available to them to 
undertake mitigation projects that require self-funding.  
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Income levels between the jurisdictions included in the Richmond-Crater region vary 
greatly.  Table 4-2 shows the breakdown by jurisdiction.  As the table illustrates, the City of 
Richmond has significantly lower median incomes while Greensville County has a 
significantly higher poverty rate than the rest of the region.  

Table 4-2.  Income Characteristics by Jurisdiction

Jurisdiction Median Household 
Income, 2009

Persons Living Below 
Poverty, 2009

Charles City County $48,096 10.2%

Chesterfield County $70,055 6.1%

City of Colonial Heights $49,734 6.4%

Dinwiddie County (incl. Town of McKenney) $49,595 11.2%

City of Emporia $32,178 20.8%

Goochland County $76,722 6.6%

Greensville County (incl. Town of Jarratt) $35,866 24.5%

Hanover County (incl.  Town of Ashland) $74,645 4.9%

Henrico County $57,318 10%

City of Hopewell $38,892 21.3%

New Kent County $68,570 5.6%

City of Petersburg $35,874 17.8%

Powhatan County $73,940 6.1%

Prince George County $59,349 10.2%

City of Richmond $37,115 23.3%

Surry County (incl. Towns of Claremont, 
Dendron, Surry)

$46,651 11.7%

Sussex County (incl. Towns of Stony Creek, 
Wakefield, Waverly)

$37,684 18.4%

Source U.S. Census Bureau, State and County QuickFacts. 

4.7 Housing
As of 2009, there were 493,778 housing units in the study area according to the U.S. 
Census.  The majority of the housing units are found in Henrico and Chesterfield Counties.    
Not surprisingly, given the more urban nature of these communities, the cities of 
Petersburg and Richmond have the highest percentage of multi-unit structures while 
Goochland and New Kent Counties have virtually none.  About 71.4% of residents own their 
own homes, slightly higher than the national average of 66.9% or the state average of 
69.2%.  The average, however, is skewed by the significantly lower rate of homeownership 
in the cities of Emporia, Hopewell, Petersburg and Richmond.  Table 4-3 illustrates the 
housing characteristics of each jurisdiction in the Richmond-Crater region.  When 
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considering mitigation options, special attention should be given to the difference in 
capabilities between owners and renters.  

Table 4-3.  Housing Characteristics by Jurisdiction

Jurisdiction Housing Units
2010

Housing Units 
in Multi-unit 

Structures
2005-2009

Homeownership 
Rate

2005-2009

Median Value 
of Owner-
Occupied 

Housing Units
2005-2009

Charles City County 3,229 1.4% 87.1% $145,600

Chesterfield County 122,555 14.1% 79% $225,400

City of Colonial Heights 7,831 18.3% 66.9% $169,900

Dinwiddie County (incl. 
Town of McKenney)

11,422 3.5% 77.5% $152,000

City of Emporia 2,565 26.7% 49.2% $96,700

Goochland County 8,618 0.7% 92.5% $307,600

Greensville County (incl. 
Town of Jarratt)

4,090 3.1% 74% $82,500

Hanover County (incl.  
Town of Ashland)

38,360 8.2% 84.3% $269,300

Henrico County 132,778 28.5% 67.4% $223,500

City of Hopewell 10,121 29.5% 49.8% $121,900

New Kent County 7,295 0.4% 88.1% $240,800

City of Petersburg 16,326 33.5% 52% $109,800

Powhatan County 10,043 1.0% 89.7% $281,400

Prince George County 12,056 12.5% 70.9% $196,300

City of Richmond 98,349 42.6% 47.3% $192,400

Surry County (incl. Towns 
of Claremont, Dendron, 
Surry)

3,444 4.1% 73.4% $166,900

Sussex County (incl. Towns 
of Stony Creek, Wakefield, 
Waverly)

4,696 7.4% 65.1% $111,2000

Source U.S. Census Bureau, State and County QuickFacts. 

4.8 Business and Labor
The diversity of the region is reflected in the business sector.  While the Richmond-Crater 
region is home to eight Fortune 500 companies, the outlying area is primarily rural with 
limited commercial development.  The Fortune 500 companies in the region are:

CarMax Altria Group, Inc.
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Genworth Financial

MeadWestvaco

Dominion Resources

The Brinks Company

Massey Energy

Universal

Table 4-4 presents information on the top employment sectors for each jurisdiction.  The ten 
sectors with the most employees (as of 2009) in the Richmond-Crater region were: 

Health care and social 
assistance,

Retail trade,

Finance and insurance,

Accommodation and food 
services,

Manufacturing,

Construction,

Professional, scientific, and 
technical services,

Other services (except public 
administration),

Administrative and Support 
and Waste Management and 
Remediation Services, and

Wholesale trade.

The ten sectors with the largest annual payrolls were:

Finance and insurance,

Health care and social 
assistance,

Professional, scientific, and 
technical services,

Manufacturing,

Retail trade,

Wholesale trade,

Construction,

Administrative and Support 
and Waste Management and 
Remediation Services,

Other services (except public 
administration), and

Accommodation and food 
services.

According to profiles developed by the Virginia Economic Development Partnership, major 
employers in the Richmond-Crater region include:

Charles City County:

Atlantic Bulk Carrier Corp.
Branscome, Inc.
Charles City Forest Products Inc.
Chesapeake Engineering Corp.
Envelopes Only, Inc.
U.S. Remodelers Inc.
Warrior Xpress 

Chesterfield County:
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Capital One Service, Inc.
CJW Medical Center
Defense Supply Center Richmond
E.  I.  Du Pont de Nemours & Co., Inc.
MARTIN’S Food Markets
United Parcel Service, Inc.
Vangent, Inc.
Virginia State University
Wal-Mart Stores, Inc.

Dinwiddie County:

Central State Hospital
Gerdau AmeriSteel
Tindal Concrete Company
Wal-Mart Stores, Inc.

Goochland County:

Capital One
Hermitage Country Club
Kinloch Golf Club 
Lee Hy Paving Corp.
Luck Stone Corporation
Mega Contractors Inc.
Performance Food Group
The Richmond Country Club, Inc.  
Virginia Farm Bureau

Greensville County and City of Emporia:

Ashland Chemical
Birdsong Peanuts
Chapman Lumber Co., Inc.
Deerfield Correctional Center
Food Lion, Inc.
Hubbard Peanut Co., Inc.
Paul D.  Camp Community College
MoneyMailer, Inc.
Narricot Industries Inc.
Southhampton Memorial Hospital
Valley Proteins, Inc.
Wal-Mart Stores, Inc.

Hanover County:

AMF Bowling Companies, Inc.
Bon Secours Memorial Regional Medical Health Care Center
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Kings Dominion
Media General
Randolph-Macon College
SuperValu
Tyson Farms, Inc.
White Birch/The Bear Island Paper Company

Henrico County:

Anthem Blue Cross and Blue Shield
Bank of America, N.A.
Capital One Service, Inc.
Cadmus Communications, Inc.
Henrico Doctors Hospital Parham Campus
Kraft Foods, Inc.
Pfizer Pharmaceuticals
Saint Mary’s Hospital of Richmond, Inc.
Sun Trust Banks, Inc.

City of Hopewell:

Ashland Aqualon Functional Ingredients
E.I.  DuPont De Nemours & Co.
Evonik Industries
Honeywell
John Randolph Hospital
Smurfit Stone Container Corporation

New Kent County:

AHS Cumberland Hospital
Allied Pallet Company, Inc.
CCCT Transportation LLC
Colonial Downs
Comfort Keepers 160
Curtis Contracting Company
Direct Wood Products Inc.
Interior Specialty Construction, Inc.
JC Pallet Co.

City of Petersburg:

B.I.  Chemicals Inc.
Boar’s Head Provisions
Brenco Incorporated
B.P.  Short & Son Paving Co., Inc.
Roper Bros.  Lumbar
Southside Regional Medical Center
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Temple-Inland Container
Virginia T’s

Powhatan County: 

Central Virginia Bank 
Colony Construction
County of Powhatan
Powhatan Correctional Center
Powhatan County School Board
M.  P.  Barden & Sons Inc.

Prince George County:

Ace Hardware Corp.
Food Lion, Inc.
Fort Lee Army Base
LMR (Logistical Management Resources, Inc.)
MetL-Span Inc.
Standard Motor Products, Inc.
U.S. Merchants

City of Richmond:

Altria Group
Chippenham Medical Center
Dominion Resources, Inc.
Federal Reserve Bank of Richmond
Overnite Transportation Company
Pfizer
VCU Health System 
Verizon Virginia, Inc.
Virginia Commonwealth University

Surry County:

Dominion Virginia Power
Fluor Daniel
S.  Wallace Edwards & Sons, Inc.
Seward Lumber Co.  Inc.
Windsor Mill

Sussex County:

McGill
Murphy Brown
Virginia Department of Corrections
Virginia Diner
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4.9 Transportation 
The Richmond-Crater region is located at a crossroads of transportation within the state of 
Virginia.  Rail lines radiate outward from Richmond in all directions.  Both passenger 
(Amtrak) and freight (CSX, Richmond, Fredericksburg & Potomac, and Norfolk Southern) 
services are available in the Richmond-Crater region.  The region is served by the 
Richmond International Airport and numerous general aviation facilities, including the 
Emporia/Greensville Regional Airport, Chesterfield County Airport, Dinwiddie County 
Airport, Hanover County Municipal Airport, New Kent Airport, Petersburg Municipal 
Airport, and the Wakefield Municipal Airport.   The James River is navigable by large ships 
up to the Fall Line.  City Point Port is located in the City of Hopewell and the Port of 
Richmond is within a mile of the region.  

There are several interstates that intersect in the Richmond-Crater region.  Interstate 64 is 
an east-west route extending from Norfolk to Staunton, Virginia.  Interstate 95 and I-85 are 
north-south routes, with I-95 being the primary route along the East Coast extending from 
Maine to Florida and I-85 the main route between Richmond and Atlanta, Georgia.   In 
addition, Richmond is encircled by I-195, I-895 (a toll road), and I-295 which begins north of 
Richmond and goes through the City of Hopewell to the City of Petersburg and provides an 
alternative to I-95.  A number of large U.S. highways also service the region.  They include:  
U.S.-460, U.S.-58, U.S.-250, U.S.-522, U.S.-33, U.S.-1, U.S.-301/SR 2, U.S.-360, and U.S.-60.  
The state road network is extensive throughout the region.  Some of the major routes 
include SR-6, SR-10, SR-54, SR-156, SR-288, SR-249, SR-155, and SR-5.  U.S. 460 connects 
the City of Petersburg area with Norfolk and the ports of Hampton Roads, and U.S. 58 
passes through the City of Emporia along the state's southern border.  Henrico County is 
the only county in the region that maintains its own roads. In addition, the City of 
Richmond maintains its own road network.

As described before, a number of rivers run through the Richmond-Crater region.  They 
include the James River, the North and South Anna Rivers, the Pamunkey River, the 
Chickahominy River, and the York River.  The James River is navigable by large ships up 
to the eastern portion of the City of Richmond, which is served by the Port of Richmond.  
While the City of Richmond has developed an extensive portion of its waterfront along the 
James River as open space or commercial, the majority of riverfront property in the study 
area is undeveloped or is developed as low-density residential.  

4.10 Infrastructure

4.10.1 Electric
The Richmond-Crater region is served by six electricity providers: Central Virginia Electric 
Cooperative, Dominion Virginia Power, Mecklenburg Electric Cooperative, Prince George
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Electric Cooperative, Rappahannock Electric Cooperative, and Southside Electric 
Cooperative.

The western portions of New Kent County are on a “looped” scheme for electricity.  If one 
portion of this area were to lose power, it could regain power rather easily because it is tied 
into the system.  Virginia Power has not found it to be cost-effective to institute a similar 
system in the eastern portion of the county and therefore this area is prone to electrical 
outages.  

Two power substations provide electricity to Charles City County.  Efforts are underway to 
ensure that the courthouse and municipal complex are on both grids.  In addition, Ingenco, 
located at the landfill, provides electricity to the power grid.

Powhatan County is served by Dominion Virginia Power (61%) and Southside Electric 
Cooperative (39%).  Power outages primarily occur here because of ice or wind storms.  
Most of the Southside Electric grid is powered by one substation in the county, and the 
majority of the Virginia Power feeds that serve the county enter on two distribution lines 
from substation(s) in Chesterfield.

4.10.2 Natural Gas
Natural gas is provided to the region by the City of Richmond, Columbia Gas of Virginia, 
and Virginia Natural Gas.  

4.10.3 Telephone
Landline telephone service in the Richmond-Crater region is available from Cavalier 
Telephone Company, Sprint-Centel, and Verizon.

4.10.4 Public Water and Wastewater
In the region, public water and wastewater treatment is available in the City of Richmond
and Hanover (including the Town of Ashland), Henrico, New Kent, and Powhatan Counties.  
Public water is also provided by the Appomattox River Water Authority, Chesterfield 
County, Dinwiddie County Water Authority, City of Emporia, Greensville County Water 
and Sewer Authority, Town of Jarratt, Town of McKenney, Petersburg and Dinwiddie 
Water Authority, City of Petersburg, Prince George County, City of Richmond, Town of 
Stony Creek, Surry County, Sussex Service Authority, and Virginia American Water 
Company.  Private well and septic systems serve Charles City and Goochland Counties.  
Portions of Hanover, Henrico, and New Kent Counties are also served by private systems.  

The Powhatan Courthouse complex, including the 911 center and the junior high school, is 
served by a private water system.  The system relies on pumps and has no generator back-
up.  Following Hurricane Isabel, the loss of electrical power serving the water system in the 
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Courthouse area had a significant negative impact on Powhatan County's ability to 
continue to serve the evacuation shelter and the 911 center.

4.10.5 Cable Television
Cable television service is provided within the Richmond-Crater region by Comcast and Cox 
Communication.  

4.10.5 Internet
Internet service is provided within the Richmond-Crater region by Comcast, Verizon, Cox 
Communication and Cavalier Telephone Company among a myriad of smaller providers.
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5.0 Hazard Identification and Risk Assessment (HIRA)
The Crater Planning District Commission (PDC) and the Richmond Regional PDC, on 
behalf of the jurisdictions which comprise their regions, have developed this HIRA to 
serve as a guide to all communities in the regions when assessing potential 
vulnerabilities to natural hazards.  When developing this plan, every effort was made to 
gather input from all aspects of the project area communities to ensure that the results 
of this analysis are as accurate as possible.  Regional hazard and vulnerability maps are 
presented in this section.  Appendix G contains localized maps for each jurisdiction.

The Crater PDC region includes four cities, six counties, and eight incorporated towns.  
The Richmond Regional PDC region includes one city, seven counties, and one 
incorporated town.  Charles City and Chesterfield counties are members of both the 
Richmond Regional and Crater PDCs.  The analysis in this section of the plan addresses 
risks and vulnerabilities to all of the cities, counties and towns in the region; results are 
presented on a variety of scales such as regional, county/city or county/city/town to best 
illustrate the available data.

The purpose of the HIRA is to:

Identify what hazards could affect the planning regions.

Profile hazard events and determine what areas and community assets are 
the most vulnerable to damage from these hazards.

Estimate losses and prioritize the potential risks to the community.

The first step, hazard identification, identifies all the natural hazards that might affect 
the planning regions.  The hazards are ranked to determine what hazards are most 
likely to impact the communities of the regions.  The hazards that are determined to 
have significant impact are analyzed in the greatest detail to determine the magnitude 
of future events and the vulnerability of the community and its critical facilities.  
Hazards that receive a moderate impact ranking are analyzed with available data to 
determine the risk and vulnerability to the specified hazard.  The limited impact 
hazards are analyzed using the best available data to determine the risk to the 
community.

5.1 Critical Facilities
A critical facility 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 community; or fulfills important public 
safety, emergency response, and/or disaster recovery functions.  

For the 2011 update, the Richmond Regional and Crater PDC staffs compiled the 
critical facility data used in the hazard analysis.  This dataset was reviewed and 



Richmond-Crater Multi-Regional Hazard Mitigation Plan

5-2

approved by the committee.  Table 5-1 and Figure 5-1 show the breakdown by type of 
critical facilities in the region.  Critical facilities included in this update are listed 
below:

Medical facilities, police stations, and airports (Virginia Economic 
Development Partnership, 2010).

VDOT fuel tanks and facilities (Virginia Department of Transportation, 
2010).

E911 centers (Central Virginia Urban Areas Security Initiatives, 2010).

Fire/EMS stations (Virginia Department of Emergency Management, 2010).

Cell towers (Federal Communications Commission, 2010).

Public utilities.

Public schools.
Table 5-1.  Critical Facilities by Jurisdiction
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Charles City County 0 1 0 1 1 1 3 12 0 3 22

Chesterfield County 4 7 1 27 8 1 33 80 0 68 229

City of Colonial Heights 0 2 0 0 0 1 2 3 0 6 14

Dinwiddie County 0 1 1 16 5 1 7 32 0 7 70

Town of McKenney 0 1 0 0 0 0 0 0 0 1 2

City of Emporia 1 3 0 3 0 0 3 7 0 1 18

Goochland County 0 1 0 2 1 1 6 29 0 6 46

Greensville County 0 0 1 2 1 0 0 16 0 3 23

Town of Jarratt* 0 0 0 0 0 0 1 0 0 0 1

Hanover County 5 1 1 12 5 1 15 54 2 23 119

Town of Ashland 0 1 0 8 1 0 2 8 0 2 22

Henrico County 10 1 1 19 4 1 24 77 27 73 237

City of Hopewell 1 4 0 0 0 1 5 3 0 8 22

New Kent County 1 1 1 4 1 1 4 22 0 5 40

City of Petersburg 2 5 0 0 0 1 6 14 0 11 39

Powhatan County 0 0 0 4 1 1 8 17 3 7 41

Prince George County 0 0 1 7 2 1 10 18 0 9 48

City of Richmond 9 11 0 5 2 1 24 20 2 59 133
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Table 5-1.  Critical Facilities by Jurisdiction
Jurisdiction Name
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Surry County 0 0 0 7 2 0 2 18 0 3 32

Town of Claremont 0 0 0 0 0 0 1 0 0 0 1

Town of Dendron 0 0 0 0 0 0 1 1 0 0 2

Town of Surry 0 1 0 0 0 0 2 1 0 0 4

Sussex County 0** 1 0 10 2 1 2 20 0 4 40

Town of Jarratt* 0 0 0 0 0 0 1 0 0 0 1

Town of Stony Creek 0 0 0 0 0 0 1 0 0 0 1

Town of Wakefield 0 1 0 0 0 0 1 2 0 0 4

Town of Waverly 0 0 0 0 0 0 2 1 0 0 3

Total 35 43 7 127 36 14 165 455 34 299 1215

*Accounted for in Greensville and Sussex Counties.

**Based on data provided by the county.
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Figure V-1.  Critical Facilities Within the Richmond-Crater Region
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5.2 Land Cover and Land Use
Based on the U.S. Geological Survey (USGS) National Land Cover Data (NLCD), there are 
nine main land cover definitions with the majority in the “developed” categories that 
include developed open space, low intensity, medium intensity, and high intensity 
development.  A summary of the land cover categories is included in Appendix B; maps of 
the jurisdictions are in Appendix G.

Land use was available for the majority of the communities in the Richmond PDC but not 
in the Crater PDC.  As a result, most of the discussion is based on current land cover from 
NLCD.  For the communities that did provide land use data, the future land use and 
development trends are described in detail in Section 4.0, Community Profile.  The 
development trends described in the Community Profile section should be considered in 
mitigation actions and future updates to this plan.

5.3 Data Limitations
In order to gain a full understanding of the hazards, an extensive search of historic hazard 
data was completed.  This data collection effort used meetings with local community 
officials, existing reports and studies, state and national datasets, and other sources.  A 
comprehensive list of sources used for this plan can be found in Section 9.0 of this 
document. 

Whenever possible, data has been incorporated into a Geographic Information System (GIS)
to aid in analysis and develop area-wide maps for depicting historical hazard events, 
hazard areas, and vulnerable infrastructure.  Critical facility data has been collected from 
local jurisdictions and has been supplemented from FEMA’s loss estimating software, 
HAZUS-MH.  

In accordance with FEMA’s mitigation planning guidance, the results of this study are 
based on the best available data.  The amount of detailed data regarding the location of 
structures, characteristics of facilities, and other community-related data varies from 
jurisdiction to jurisdiction.  For instance, Charles City County had structure point 
information that provides an approximate location of the structure while other jurisdictions 
had parcel data but no information on the location of structures on the parcel.  

Recognizing this deficiency in detailed local data, one ongoing strategy included as part of 
this mitigation plan, is to increase the quality and detail of data to prepare usable and 
effective hazard assessments.

Information from the National Climatic Data Center’s (NCDC) Storm Event Database was 
used to a considerable extent in the weather-related hazard analysis.  The NCDC receives 
storm data from the National Weather Service (NWS), which in turn receives it from a 
variety of sources, which include but are not limited to: county, state, and federal 
emergency management officials, local law enforcement officials, Skywarn spotters, NWS 



Richmond-Crater Multi-Regional Hazard Mitigation Plan

5-6

damage surveys, newspaper clipping services, the insurance industry, and the general 
public.  An effort is made to use the best available information, but because of time and 
resource constraints, information from these sources may be unverified by the NWS.  
Therefore, the recurrence intervals and other historical analysis presented may not be 
100% accurate but instead are based on best available data.  In addition, there may be 
discrepancies in data reporting between jurisdictions that have similar experience or 
exposure to hazards (e.g., neighboring Charles City and New Kent Counties).  Data is only 
available at a county or regional level for some hazard events including winter storms and 
droughts.  A particular drought or winter storm event in the NCDC database may contain 
property or crop loss dollar figures, but the single event record may contain multiple 
counties with no indication of how the dollar damages were distributed.  In these instances, 
lacking better data, the loss figures were “normalized” by spreading losses in equal 
proportions to all counties listed in the event record.

The damages entered into the NCDC Storm Events database portray how much damage 
was incurred in the year of the event.  Due to inflation and the changing value of money, 
the values of damages incurred have been adjusted so that they reflect their worth in 2011.  
This process was done by obtaining information from the Bureau of Labor Statistics, which 
provides a yearly index of Consumer Prices.  Each value was multiplied by the index of its 
year of occurrence and subsequently divided by the index value in 2011, the target year.  

After the data was normalized, inflation accounted for, and summary statistics calculated, 
the data was annualized in order to be able to compare the results on a common system.  In 
general, this was completed by taking the parameter of interest and dividing by the length 
of record for each hazard.  The annualized value should only be used as an estimate of what 
can be expected in a given year.  Property and crop damage, and the number of events were 
all annualized in this fashion, on a per-jurisdiction basis.  

5.4 Hazard Identification 

5.4.1 Types of Hazards
Although all types of disasters are possible for any given area in the United States, the 
most likely hazards that could potentially affect the communities in the planning regions 
were determined through research and analysis conducted for the 2006 Hazard Mitigation 
Plans and discussion with community officials.  The hazard categories were reviewed again 
during the 2011 plan update and it was agreed that they still represent the main types 
impacting the region.  These hazards include:

Landslides

Shoreline erosion

Droughts

Flooding

Earthquakes

Hurricanes

Sinkholes

Wind
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Tornadoes

Wildfires

Winter weather

Thunderstorms

Extreme heat

In addition, the MAC added mass evacuation to the list of hazards to be considered in the 
plan.  

5.4.2 Planning Consideration
Hazards were ranked based on analysis conducted for the 2006 plans, new analysis 
performed for the 2011 update, consideration of the hazard analysis presented in the 2010 
Virginia State Hazard Mitigation Plan, and input from the MAC to determine what 
hazards have the largest impact on their communities.  The results are summarized in 
Table 5-2.  As a result of this analysis, the hazards were broken down into four distinct 
categories which represent the level of consideration they will receive throughout the 
planning process.  These categories are Significant, Moderate, Limited, and None.  Certain 
hazards were not addressed as a result of the infrequency of occurrence and/or limited 
impact.  Hazard rankings that were presented in the 2010 Virginia State Hazard 
Mitigation Plan (HMP) are also presented in the table for comparison.  
Table 5-2.  Planning Consideration Levels by Hazard Type in Comparison to 

Commonwealth of Virginia 2010 HMP Hazard Ranking

Hazard Type Planning
Consideration Level 

Commonwealth of Virginia 2010 
HIRA Hazard Ranking

Flooding Significant High

Wind (includes hurricanes, 
thunderstorms, tornadoes)

Moderate Wind/hurricanes = Medium-high

Tornadoes = Medium

Winter weather Moderate Medium-high

Thunderstorms (hail and 
lightning)

Moderate Medium-low

Droughts (with extreme heat) Moderate Droughts = medium

Extreme heat not ranked

Mass evacuation Moderate Not ranked – Discussed in other 
Commonwealth of Virginia 
emergency operations plans 

Wildfires Limited Medium

Earthquakes Limited Medium-low

Landslides/shoreline erosion Limited Landslide = Medium-low

Erosion not ranked

Land 
subsidence/karst/sinkholes

Limited Low
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Because some of the types of the hazards included in the hazard identification exercise are 
similar, some hazards will be discussed simultaneously later in this analysis.  For instance, 
the Wind section includes hurricanes and other tropical disturbances, tornadoes, and 
thunderstorm winds.  A detailed discussion of the potential hazards that have been 
identified as Significant and Moderate events is provided in the sections that follow.  A brief 
discussion of the Limited events is also included.

5.4.3 Analysis and Data Sources
Table 5-3 provides a list of the natural hazards, the analysis type and data source included
in this plan.  In order to focus on the most critical hazards that may affect the Planning 
District communities, hazards assigned a level of Significant or Moderate will receive the 
most extensive attention in the remainder of the planning analysis, while those with a 
Limited planning consideration level will be assessed in more general terms.  The hazards 
with a planning level of None will not be addressed in this plan.  The hazards assigned a 
ranking of None are not critical enough to warrant further evaluation; however, these 
hazards should not be interpreted as having zero probability or impact.

Table 5-3.  HIRA Overview – Hazards, Analysis and Data Source

Hazards Analysis Data Sources

Flooding Covered by HIRA flood analysis
FEMA Digital Flood Insurance Rate Map (DFIRM), Q3, 
and FIRM Mapping; HAZUS census block values; NCDC

Hurricanes
Covered by HIRA flood and 
hurricane wind analysis

FEMA DFIRM, Q3, and FIRM Mapping and American 
Society of Civil Engineers Design Wind Speed Maps, 
FEMA HAZUS model; NCDC; National Hurricane Center

Wind
Covered by HIRA hurricane wind 
analysis

FEMA HAZUS model; NCDC

Winter 
storms

Covered by HIRA winter storm 
analysis

NCDC; NWS; PRISM Climate Group; VDOT

Droughts Covered by HIRA drought analysis
NCDC; U.S. Drought Monitor; U.S. Census Bureau 1990 
Water Source Data

Tornadoes Description and regional maps NCDC; Severe Weather Data GIS Data; VDEM

Wildfires Covered by HIRA wildfire analysis VDOF; NCDC

Earthquakes
None, due to infrequency of 
occurrence

USGS

Landslides/ 
shoreline 
erosion

None, due to infrequency of 
occurrence

USGS; NCDC
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5.5 Major Disasters
Appendix B-2 lists the Presidentially declared disasters that have occurred in the 
Richmond-Crater region planning districts. The appendix demonstrates which hazards 
have impacted each of the communities in the planning regions.  

Sixteen disasters have been declared in the planning region.  Two winter storm-related 
declared disasters impacted the entire study region.  Approximately half of the declarations 
were associated with hurricanes or tropical storms.

5.6 Flooding 

5.6.1 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, or 
mudflows.  Flooding can occur at any time of the year, with peak hazards in the late winter 
and early spring.  Snowmelt and ice jam breakaway contribute to winter flooding, and 
seasonal rain patterns contribute to spring flooding.  Torrential rains from hurricanes and 
tropical systems are more likely to occur in late summer.  Development of flood-prone areas 
tends to increase the frequency and degree of flooding.  

The most significant natural hazard to affect the region is flooding.  The region is relatively 
flat, falling in the Piedmont and Coastal Plain regions.  The western portion of the study 
area is characterized by a more rolling topography but the part east of the Fall Line can be 
locally quite rugged where short, high gradient streams have incised steep ravines.  Several 
rivers flow through the region including the James, York, Pamunkey, Chickahominy, 
Appomattox, and North Anna Rivers.  Numerous creeks crisscross the study area.  

Much of the flooding in the region is the by-product of hurricanes and tropical storms.  
Flooding also may occur following a period of intense or sustained rainfall.  The floods 
caused by Tropical Storm Gaston in 2010 are characteristic of this type of flooding.  The 
intense rainfall combined with the inability of the City of Richmond’s stormwater system to 
handle the increased flow led to a great deal of damage in the Shockoe Bottom area.  The 
duration of flood events vary depending on the specific characteristics of the rain event.  
Floodwaters generally recede rapidly after the rain event has ended, but can last from a few 
hours to a few days.

5.6.2 Magnitude or Severity
Flooding can range from minor street flooding to widespread inundation along and near 
waterways. Flood-producing storms can occur throughout the year.  Historically, the most 
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common months for significant flooding have been August and September, the height of the 
hurricane season.  

Floods pick up chemicals, sewage, and toxins from roads, factories, and farms; therefore, 
any property affected by a flood may be contaminated with hazardous materials.  Debris 
from vegetation and human-made structures may also become hazardous following the
occurrence of a flood.  In addition, floods may threaten water supplies and water quality, as 
well as initiate power outages.  

If a significant flood event occurs, there is a potential for a variety of secondary impacts.  
Some of the most common secondary effects of flooding are impacts to infrastructure and 
utilities, such as roadways, water service, and wastewater treatment.  Many of the 
roadways in the Planning District are vulnerable to damage due to floodwaters.  The effect 
of flood damages to roadways can limit access to areas, cutting off some residents from 
emergency services as well as other essential services.  

5.6.3 Hazard Areas
The portions of the planning region most susceptible to flooding are those directly adjacent 
to the area’s major waterways.  However, flooding can occur along the smaller tributaries 
throughout the area.  

Specific areas that are susceptible to flooding were determined during the initial plan kick-
off meeting as well as during the 2011 update.  These areas were taken into account when 
completing the HIRA and are available in jurisdictional executive summaries. These areas 
can be used to assist with mitigation actions.

Land use information was available for the Richmond PDC.  Based on analysis conducted 
for the 2006 plan, the dominant land use inside floodplains was determined.  Much of the 
land in the region’s floodplains is designated for agricultural uses.  Some localities, 
however, allow residential uses within agriculture areas.  Agriculture is the dominant land 
use in Charles City, Goochland, Hanover, and Powhatan Counties.  Henrico County’s 
floodplain land use is mostly residential and the City of Richmond’s is industrial.  

5.6.4 Hazard History
Table 5-4 includes descriptions of major flood events in the region.  Events have been 
broken down by the date of occurrence and, when available, by individual community 
descriptions.  When no community-specific description is given, the general description
applies to the entire region.
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Table 5-4.  History of Flood Events and Damages, 1771–2011

Date Damages

May 1771 Flooding has been a fact of life for the Richmond region since its settlement by English 
colonists.  The first major recorded flood affected Henrico County and the City of Richmond in 
May 1771.  One hundred years later, a massive flood collapsed the third floor of the Virginia 
Capitol, killing 60 and injuring 250.
(Source: FEMA.  Flood Insurance Study.  City of Richmond, VA.  July 20, 1998. via Richmond 
Regional 2006 Hazard Mitigation Plan)

August 1933

September 5, 1935

Hurricanes are a frequent cause of flooding.  A hurricane, which coincided with astronomical 
high tide, caused flooding in Charles City and New Kent Counties in August 1933.  September 
5, 1935 saw "The Great Labor Day Hurricane," whose heavy rains fell over central Virginia and 
resulted in a major flood on the James River in Richmond.  Water level at the Richmond locks 
reached 23.7 feet, which is more than 15 feet above flood stage.
(Source:  Flood Insurance Study.  City of Richmond, VA.  Virginia Hurricanes.  via Richmond 
Regional 2006 Hazard Mitigation Plan)

August 1955 Two hurricanes, Connie and Diane, passed through the study area within days of each other in 
August 1955.  Rain from the two storms set records for the month of August over central and 
northern Virginia and caused flooding from Virginia through Pennsylvania.  Richmond 
received 8.85 inches from Hurricane Connie alone.
(Source: VDEM Virginia Hurricanes.  via Richmond Regional 2006 Hazard Mitigation Plan)

August 19, 1969 On August 19, 1969, Hurricane Camille entered Virginia dropping large amounts of rainfall 
and producing landslides.  Camille destroyed bridges and roads, crushed homes, and killed 
many.  Statewide damage was estimated at $113 million (1969 dollars).  

Chesterfield County:  Interstate 95 was closed due to heavy flooding.

City of Hopewell: The James River crested at 4 feet and produced nominal flooding along 
Water Street.

City of Richmond: Major flooding followed as the bulge of water moved down the James River 
into Richmond.

(Sources: The Progress-Index via 2006 Crater Hazard Mitigation Plan, About Richmond via 
Richmond Hazard Mitigation Plan) 

June – July 1972 Hurricane Agnes damaged the Main Street Station so severely that it was closed by Amtrak on 
October 15, 1975.  In addition, the devastating floods of Agnes inundated the water supply and 
sewage treatment plants.  Electric and gas plants also were flooded.  Only one of the five 
bridges crossing the James River was usable and the downtown section was closed for several 
days.  Industry and businesses suffered immense damage.

City of Richmond:  The James River experienced 500-year flooding levels, inundating 
downtown Richmond and causing millions of dollars in damages.

(Sources: About Richmond and Flood Insurance Study.  City of Richmond, VA.  Virginia.   
Hurricanes via Richmond Regional 2006 Hazard Mitigation Plan)

November 9, 1985 Due to significant rainfall in western Virginia producing landslides and flooding, both the 
James and Appomattox Rivers swelled from the runoff.  The James River was 24 feet above 
flood level and the Appomattox River had crested at 10 feet.  
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Table 5-4.  History of Flood Events and Damages, 1771–2011

Date Damages

Chesterfield County: Interstate 95 was closed due to flooding.  The Old Gun Road section had 
seriously damaged homes, many which were under water.  Thirteen homes and 20 families 
were evacuated.  Old Gun Road, Turner Road, Providence Road, Buford Road, Old Bon Air 
Road, and Groundhog Road were flooded.  Schools were closed.

Greensville County: Meherrin River and smaller tributaries overflowed their banks cresting at 
27 feet.  

Surry County: Residential structures and fields were flooded, 15 private docks and piers along 
the James River were lost.  Damages estimated at $228,000.

Sussex County: Flooding closed Halifax Road and Cedar Road in Stony Creek and Route 40, 
destroyed several fields, and caused numerous potholes.

(Sources: The Progress-Index, Independent-Messenger, Sussex-Surry Dispatch, and The 
Gazette)

January, June, and 
September 1995

The records are quiet in the region until 1995 when flooding affected Henrico and Goochland 
Counties in January, June, and September.  The June floods were caused by very heavy rainfall 
from slow-moving thunderstorms.  The rain caused small streams and creeks to overflow their 
banks and led to the closure of Virginia Route 6 and more than a dozen secondary roads.  The 
rain damaged more than 4,500 acres of crop and pasture.  

(Source:  National Oceanic and Atmospheric Association (NOAA)/NCDC.  U.S. Storm Event 
Database.)

September 8, 1996 Slow-moving thunderstorms caused substantial local flooding countywide.  Four inches of rain 
fell within five hours in eastern Henrico County causing flooding of roadways and poor 
drainage areas.  This heavy rainfall combined with a 5-foot-deep drainage ditch filled with 
water contributed to the death and injury of two Richmond sisters.  Near the intersection of 
Yeadon Road and Barrington Road, their vehicle ran into water 2 feet deep.  Water seeped 
inside the vehicle, then rushing floodwaters swept it off the road and into the drainage ditch.  
The vehicle then flipped over onto its top and became submerged.  Damages estimated at 
$5,000, one death, one injury, East Highland Park.  (Source: NCDC)

In addition, local police reported Highway 665 (New Kent County) was closed due to high 
water.  (Source:  NOAA/NCDC.  U.S. Storm Event Database.)
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Table 5-4.  History of Flood Events and Damages, 1771–2011

Date Damages

September 16, 1999 Very heavy rain from Hurricane Floyd produced widespread flooding and flash flooding across 
much of central and eastern Virginia, and northeast North Carolina.  Rainfall amounts 
generally ranged from near 7 inches from eastern Caroline County to the City of Richmond to 
Brunswick, Lunenburg, and Mecklenburg Counties, to 12 to 18 inches in much of the Virginia 
Tidewater.  Numerous roads were washed out due to flooding.  Many areas normally prone 
only to flooding of poor drainage and low-lying areas experienced significant flash flooding.  
Primary routes out of service included U.S. 460 near Wakefield, U.S. 58 near Emporia and 
Franklin, and Interstate 95 south of Petersburg to Emporia.  River flooding was extensive and 
prolonged in the Chowan River Basin.  The Blackwater, Meherrin, and Nottoway Rivers 
exceeded flood stage.  There were enormous agricultural/crop losses due to the flooding.  

The Richmond region did not escape the effects of Hurricane Floyd, which devastated North 
Carolina and the southeastern part of Virginia.  The storm caused approximately $1.5 million 
in damages in the study area, mainly in the City of Richmond and Hanover, Henrico, and New 
Kent Counties.

(Source:  NOAA/NCDC.  U.S. Storm Event Database.)

2000 Multiple flood events affected the study region in 2000.  Heavy rain in July overwhelmed 
storm drains on Maury Street in south Richmond and flooded the basement of the Richmond 
Department of Public Utilities' Field Operations and Maintenance Facility.  As much as 5 feet of 
water filled the 10,000-square-foot basement and damaged several computers and internal 
department records.  In addition, 10 inches of water was reported across Belt Boulevard 
between Hull Street and Midlothian Turnpike.  Two weeks later, another storm left standing 
water in Shockoe Bottom and flooded numerous roads in Hanover County.  A week later, more 
rain caused the closure of the intersection of West Canal and South Adams Streets in 
downtown Richmond.  High water also closed Bainbridge Street at 20th Street.  In September, 
slow-moving thunderstorms caused the flooding at the intersection of U.S. Routes 522 and 60 
near Powhatan County.

(Source:  NOAA/NCDC.  U.S. Storm Event Database.)

May 25, 2003 On May 25, a severe thunderstorm system produced heavy rains (3 to 5 inches) and high 
waters.  (Source: Richmond Regional 2006 Hazard Mitigation Plan)

Chesterfield County: Kingsland Creek overflowed flooding homes and sections of Chester 
Road, Spring Run, Jessup Road, and other county routes.  This event severely affected a motel 
and trailer park on Jefferson Davis Highway, damaging nine units and a trailer.  The 
Appomattox River crested at 14.5 feet at Matoaca.  Homes along the Appomattox River in 
Matoaca also had water damage.

City of Colonial Heights: Newcastle Drive and adjacent homes were flooded.  Residents of 36 
apartments and 12 homes were evacuated.  Three apartment buildings had flood damage.

Dinwiddie County: Segments of nine roads were washed away and several other highways 
were closed from high waters.  White Oak Road and Court House Road experienced the most 
damage.  Schools were closed. There was no damage to homes or businesses.

City of Emporia: Meherrin River crested at 5 feet above flood level and flooded homes on 
Cleveland Avenue.  Seven residences were affected.

Greensville County: Meherrin River crested at 5 feet above flood level and flooded homes on 
Center Street.
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Table 5-4.  History of Flood Events and Damages, 1771–2011

Date Damages

City of Petersburg: Brickhouse Run Creek overflowed and flooded the Carriage House 
apartments in Old Towne, displacing 300 residents.  Much of Old Street, adjacent businesses, 
and a nearby alley were flooded.

(Sources: The Progress-Index, The Independent Messenger, and The Tidewater News)

September 18, 2003 On the afternoon of Thursday, September 18, Hurricane Isabel entered Virginia, peaked 
around 7 p.m., and ended Friday morning, September 19.  This storm produced moderate 
rainfall (4.4 inches in Richmond) and winds (sustained winds at 40 mph with gusts up to 70 
mph).  Throughout the region this event downed trees and power lines, blocked roads, flooded 
and damaged homes, smashed cars and left almost everyone without power.  Strong winds 
knocked down power lines and removed roofs.  Sewer systems backed up and telephone 
service was disrupted.  Massive numbers of trees were uprooted; one property had 30 pine 
trees uprooted.  Schools were closed and power was out for several weeks in many locations.  
After the event there were long lines for gasoline, food, and generators.

Statewide, $257 million in state and federal assistance was approved for individuals and 
businesses that suffered damage from Hurricane Isabel.  Hurricane Isabel storm damage in the 
commonwealth was  estimated at more than $1.6 billion.

Chesterfield County: Six homes were destroyed, with 443 homes requiring repairs.  Forty 
homes had damage rendering them uninhabitable.  There were three deaths and 40 injuries.  
Twenty county roads were closed.  Water systems were infiltrated.  Damages were estimated 
at $6 million for the area.

City of Colonial Heights: Newcastle Drive and homes along it were flooded.  Damages were 
estimated at $2.5 million.

Dinwiddie County: Extensive damage to timber and agriculture.  In the area, 142 homes and 
31 manufactured homes were damaged.  Seventy-eight roads were closed including I-85 
Southbound and U.S. Route 1.  One hundred seventy residents sought shelter.  Damages were 
estimated at $7 million.

City of Emporia: The area experienced significant damage.  Landfills had record amounts of 
debris; in addition, traffic lights, and telephone services were out.

Greensville County: In the county, 7 houses were totally destroyed, 12 homes had major 
damage and 40 received minor damage, 4 mobile homes were destroyed, 3 had major damage 
and 10 had minor damage.  Two businesses were destroyed, one had major damage, and seven 
had minor damage.  Damages were estimated at $3.4 million for the county with agricultural 
losses of $2.23 million.

City of Petersburg: Rain and water flooded Old Towne from the Appomattox River.  Bank 
Street and other low-lying roads in Old Towne were flooded.  Damages were estimated at $18 
million in the city.

Powhatan County:  The county had $4,334,000 in damage with 386 homes and 30 businesses 
damaged.

Prince George County: Flash flooding caused approximately 300 homes to be damaged and 
eight homes were condemned.  At Jordan Point Marina, 100 boats were displaced, buildings 
were destroyed, and docks sunk.  U.S. Route 460 was closed and there was no power for 
weeks.  Damages were estimated at $14 million.
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Table 5-4.  History of Flood Events and Damages, 1771–2011

Date Damages

Sussex County: During the storm event, 1,000 residents sought shelter.  U.S. Route 460 was 
closed.  Waverly lost power for several weeks.

(Sources: The Progress-Index, The Independent Messenger, and The Tidewater News via 
Crater 2006 Hazard Mitigation Plan and VDEM via Richmond Regional 2006 Hazard Mitigation 
Plan)

June 16, 2004 On June 16, 2004, Powhatan County experienced more than 5 inches of rainfall in a one-hour 
period in the watershed that feeds Powhatan Lakes, causing the dams to break.   The dam and 
resulting lakes were built more than 100 years ago and are maintained by the Virginia 
Department of Game and Inland Fisheries.  Though the two, 35-acre lakes were lost, little to no 
other damage was done.  The area around the lakes is sparsely populated and the surrounding 
land has no buildings in the floodplain.  (Note: the dams were rebuilt in 2008).  The dams and 
lakes were insured with a $1,000 deductible and the rebuilding estimates are more than $1 
million.  (Source: VDEM via Richmond Regional 2006 Hazard Mitigation Plan)  

August 30, 2004 On August 30, 2004, a severe storm system (Tropical Storm Gaston) entered Virginia 
producing torrential rains (12 inches in Richmond), which were not expected.  This event 
produced widespread flooding, high waters, power outages, and road closures.

Rainfall amounts between 5 and 14 inches resulted in numerous road closures due to flooding.  
In addition, about 20 blocks of downtown Richmond were condemned due to the floodwaters.  
A brick building collapsed in the city's historic and low-lying Shockoe Bottom area, and several 
dozen buildings had extensive water damage after floodwaters reached depths of up to 10 
feet.  It was reported that flooding exceeded the 500-year recurrence interval.  There were 
seven reported deaths in the City of Richmond, and Hanover and Henrico Counties.  Homes, 
apartments, and businesses in low-lying areas were flooded and many streets were 
impassable.  Particularly hard hit was the Shockoe Bottom area in the City of Richmond.  In the 
City of Richmond, Chesterfield County, and Henrico County, an estimated 350 housing units 
were either destroyed or received major damage, including single-family homes, apartment 
units, and mobile homes.  More than 230 businesses were affected by floodwaters.  Numerous 
small bridges in the City of Richmond, and Henrico, Hanover, and New Kent Counties were 
washed out.  

More than $6.3 million in disaster assistance grants were given to local governments in the 
Richmond study area and more than $12 million in grants and loans were given to residents 
(including residents of Chesterfield County and the City of Colonial Heights).  

Chesterfield County: Falling Creek toppled two bridges.

City of Colonial Heights: A parking lot and park were flooded.

Dinwiddie County: A man was swept away and killed on a flooded section of Vaughan Road.

City of Hopewell: A possible tornado caused minor structural damage.

City of Petersburg: The city experienced scattered road closures.

(Sources: The Progress-Index, NOAA/NCDC.  U.S. Storm Event Database, USGS via Crater 
Hazard Mitigation Plan.  Precipitation and flooding from Tropical Storm Gaston in Virginia, 
and VDEM via Richmond Regional 2006 Hazard Mitigation Plan)
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Table 5-4.  History of Flood Events and Damages, 1771–2011

Date Damages

October 7, 2006 A strong low pressure system off the North Carolina coast coupled with an upper-level cutoff 
low to dump intense rainfall across portions of southeast Virginia.  Rainfall amounts in excess 
of 10 inches resulted in numerous road closures, and moderate to major river flooding 
occurred from late Friday, October 6 through Saturday, October 7.  Up to 28,000 Dominion 
Virginia Power customers lost power during the event.  Moderate to severe coastal flooding 
also resulted in western portions of the southern Chesapeake Bay.  

Numerous roads were closed including portions of Highway 460; New Design Road; Behulah 
Road; Templeton Road; Lansing Road; and Routes 1002, 10, 31, 40, 60, 156, and 5 were also 
closed due to high water.  High water caused significant crop damage.  

(Source: NOAA/NCDC.  U.S. Storm Event Database.)

August 27, 2011 Hurricane Irene impacted the area with heavy rainfall and gusty winds which knocked power 
out to millions of people in the area.  It took electrical crews several days to fully restore 
power in the planning area.  Irene originated east of the Lesser Antilles and tracked north and 
northwest into the western Atlantic.  The hurricane reached Category 3 intensity with 
maximum sustained winds of near 120 mph at its strongest point.  The hurricane made an 
initial U.S. landfall in the eastern portions of the North Carolina Outer Banks on August 27, 
2011 as a Category 1 hurricane.  The storm then tracked north/northeast along the coast 
slowly weakening before making its final landfall in Brooklyn, New York on August 28 as a 
high-end tropical storm.  Rainfall totals with the hurricane ranged from around two inches in 
western sections of the planning region to 5 to 9 inches in eastern sections closest to the coast.  
At its closest pass, Irene brought sustained winds of 30 to 45 mph with gusts of 60 to nearly 70 
mph to the planning area.  The winds downed power lines and trees throughout the area.  A 
man was killed when a tree fell on his home near Colonial Heights. 

(Source: National Weather Service/Wakefield Office)

September 4, 2011 Tropical Storm Lee moved inland along the Mississippi/Louisiana Gulf Coast on September 4, 
2011.  The remnants of the weakening storm tracked northeast, producing rainfall over a wide 
swath extending from the Gulf Coast to New England.  Rainfall totals generally ranged from 4 
to 8 inches in the planning area with the heaviest totals falling just east of Interstate 95.  The 
rain fell on soils saturated only days earlier with Hurricane Irene’s passage.  The result was 
widespread flooding, particularly over the eastern sections of the planning region.  Gusty 
winds in thunderstorms knocked down trees that had already been weakened from the 
hurricane resulting in thousands of power outages.   

(Source: National Weather Service/Wakefield Office)

Table 5-5 provides the number and damage costs of recorded flood events by jurisdiction.  It 
should be noted that these results represent only those events recorded by the NCDC storm 
events database for flood; therefore some, particularly local, events may not be included in 
this table.  Some of the events listed in the table may actually be regional events impacting 
multiple jurisdictions.  Significant hurricane events resulting in flooding have been 
included although it should be noted that some minor hurricanes may have resulted in 
flooding but may not have been recorded in the NCDC as flood events; see the 
hurricane/wind section for information on those events.  The City of Richmond has the 
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highest incidence of flood events, based on the NCDC data.  Chesterfield and Sussex 
Counties have the highest number of flood events and property damages, second to the City 
of Richmond.  Prince George County has experienced the largest crop damages for the 
NCDC period of record (1993–2010).  

Table 5-5.  Flood Damage to Property and Crops, 1993–2010

Jurisdiction Flood 
Events

Property 
Damages

Crop 
Damages

Charles City County 12 - -

Chesterfield County 27 $6,414,120 $66,627

City of Colonial Heights 13 $1,599,040 –

Dinwiddie County (incl. Town of McKenney) 16 $3,547,651 $559,664

City of Emporia 14 $272,736 $73,289

Goochland County 12 $50,984 $257,835

Greensville County (incl. Town of Jarratt) 13 $1,599,040 $1,066,026

Hanover County (incl.  Town of Ashland) 18 $2,439,730 -

Henrico County 22 $3,157,044 -

City of Hopewell 10 - -

New Kent County 15 $869,450 -

City of Petersburg 11 $866,146 $266,507

Powhatan County 19 - -

Prince George County 20 $2,135,784 $1,419,518

City of Richmond 23 $23,767,495 $0

Surry County (incl. Towns of Claremont, Dendron, Surry) 20 $973,720 $825,893

Sussex County (incl. Towns of Stony Creek, Wakefield, 
Waverly) 28 $5,929,217 $1,387,593

Note: only floods, not hurricanes.

Source: National Climatic Data Center.

5.6.5 Hydrology 
The Richmond-Crater region lies within three major watersheds – the James, Chowan, and
York.  The James watershed spans 10,236 square miles, the largest in Virginia.  The 
Chowan River basin spans 3,675 square miles.  The York watershed covers a much smaller 
area with a drainage basin of 2,669 square miles.  Numerous rivers flow through the region 
including:

James

York 

Appomattox 

Blackwater 

Meherrin 

Pamunkey 
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Chickahominy North Anna Nottoway  

The James River runs directly through the City of Richmond.  The Meherrin River runs 
through the center of the City of Emporia, while the Appomattox flows through the City of 
Petersburg.  The City of Hopewell is located at the confluence of the Appomattox and James 
Rivers.

In addition, several large creeks such as Stony Creek, which passes through the center of 
the Town of Stony Creek, run through the region.  Swift Creek forms the northern 
boundary of the City of Colonial Heights.

Figure 5-2 illustrates the location of the major watershed boundaries for the region.

In 2009, the U.S. Army Corps of Engineers (USACE), Norfolk District, completed a stream 
and rain gauging network study within the Chowan River Basin.  The study identified 
gauging station needs that would improve flood forecasts by the NWS.  An additional study 
in 2009 evaluated water resource issues, such as environmental restoration, flood risk 
management, navigation, and water quality.  These two studies helped to determine Risk 
Mapping, Assessment, and Planning (Risk MAP) program activities implemented in the 
Chowan River Basin.  The three Risk MAP activities included: 

Assessment of basin flood hazard data.

Establishment of  local community officials’ knowledge and understanding of 
flood risk management concepts and increasing public awareness of flood 
hazards and the National Flood Insurance Program (NFIP).

Support to state and local governments to engage in risk-based mitigation 
planning.6

The Chowan River Basin report provides an in-depth assessment of the river basin and 
mitigation activities for understanding flood risk.  Areas of concern are highlighted 
throughout the report; this should be used to further facilitate mitigation actions in this 
plan.

6 Risk Mapping, Assessment and Planning (Risk MAP) Report. Chowan River Basin, Virginia. By 
USACE, Norfolk District for FEMA Region III. Final May 5, 2011.
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Figure V-2.  Watershed Boundaries for Richmond-Crater Study Area
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5.6.6 Flood Maps
FEMA, through the NFIP, has developed Flood Insurance Rate Maps (FIRMs) that identify 
flood zones through detailed hydrologic and hydraulic studies.  These flood zones represent 
the areas susceptible to the 1% annual chance flood (100-year flood) and the 0.2% annual 
chance flood (500-year flood).  In most places in the region, there is little to no difference in 
the 100-year and 500-year floodplain.  Whenever possible, FEMA also determines a base 
flood elevation (BFE) for the 100-year floodplain, which is the calculated elevation of 
flooding during this event.  The BFE is a commonly used standard level for determining 
flood risk and managing potential floodplain development.  Although each specific flood 
event is different, these maps provide a more definitive representation of the highest flood 
risks in the communities.  

Since the 2006 analysis, FEMA’s Digital Flood Insurance Rate Maps (DFIRMs) were made 
available for the majority of the region in digital format.  This data was made available by 
VDEM as an export of the National Flood Hazard Layer (NFHL), preliminary DFIRMs and 
digitized FIRMs.  The NFHL dataset is a compilation of effective DFIRM databases and 
Letters of Map Change.  The NFHL is updated as studies become effective and extracts are 
made available to the public monthly.  The preliminary DFIRMS that have been made 
available through FEMA are not yet the governing maps for the locality until they have 
been approved and labeled as effective.  For jurisdictions where the digital FIRMs were not 
available from FEMA, this plan uses digitized versions of these maps supplied by VDEM.  
These are used to get a general sense of where flooding occurs for those locations and have 
not been attributed with the flood zones.  For local planning and flood enforcement, 
localities should always use the effective flood data from FEMA.  Figure 5-3 shows the 
extent of the mapped floodplains in the region; Table 5-6 shows the type of FIRM that was 
available for analysis.
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5.6.7 National Flood Insurance Program 
Nearly 20,000 communities across the United States and its territories participate in the 
NFIP by adopting and enforcing floodplain management ordinances to reduce future flood 
damage.  In exchange, the NFIP makes federally backed flood insurance available to 
homeowners, renters, and business owners in these communities.  Community participation 
in the NFIP is voluntary.

Flood insurance is designed to provide an alternative to disaster assistance to reduce the 
escalating costs of repairing damage to buildings and their contents caused by floods.  Flood 
damage is reduced by nearly $1 billion a year through communities implementing sound 
floodplain management requirements, and property owners purchasing flood insurance.  
Additionally, buildings constructed in compliance with NFIP building standards suffer 
approximately 80% less damage annually than those not built in compliance.

In addition to providing flood insurance and reducing flood damages through floodplain 
management regulations, the NFIP identifies and maps the nation's floodplains.  Mapping 
of flood hazards creates broad-based awareness of these hazards and provides the data 
needed for floodplain management programs and to actuarially rate new construction for 
flood insurance.

Floodplain management regulations are the cornerstone of NFIP participation.  
Communities that participate in the NFIP are expected to adopt and enforce floodplain 
management regulations.  These regulations apply to all types of floodplain development 
and ensure that development activities will not cause an increase in future flood damages.  
Buildings are required to be elevated at or above the BFE.  It should be noted that 
Chesterfield, Goochland, and Powhatan Counties all have very strong floodplain 
management programs.  

Table 5-6 shows the dates that each of the jurisdictions were identified with Flood Hazard 
Boundary Maps (FHBM), the date the first Flood Insurance Rate Maps (FIRMs) became 
effective, the date of the current FIRMs used for insurance purposes, and the date the 
community entered into the NFIP.  This table also shows the FIRM source that was used 
for the flood analysis.  
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As of February 28, 2011, there were a total of 3,276 flood insurance policies-in-force in the 
region, accounting for 3% of the total policies in the commonwealth.  These policies 
amounted to more than $827 million in total insurance coverage.  Approximately 1,270 
claims have been filed, accounting for $21 million in payments.  The City of Richmond 
makes 50% of the total claims payments followed by Henrico County (14%) and Chesterfield 
County (12%).  Table 5-7 shows the NFIP policy statistics for each of the participating 
jurisdictions in the region.  

Table 5-7.  NFIP Policy and Claim Statistics by Jurisdiction

County/City Name Jurisdiction Name

Policy Statistics
(as of 2/28/2011)

Claim Statistics 
1/1/1978 – 2/28/2011

Policies-In-
Force

Insurance 
In-Force 

Total 
Claims 

Total
Payment 

Charles City County Charles City County 20 $6,129,100 7 $42,606

Chesterfield County Chesterfield County 703 $177,821,200 169 $2,577,406

City of Colonial Heights City of Colonial Heights 98 $22,371,300 79 $1,061,117

Dinwiddie County
Dinwiddie County 43 $10,886,000 2 $11,979

Town of McKenney - - - -

City of Emporia City of Emporia 55 $6,107,200 8 $2,383

Goochland County Goochland County 46 $14,107,500 10 $129,252

Greensville County
Greensville County 17 $3,269,700 3 $26,145

Town of Jarratt - - - -

Hanover County
Hanover County 160 $45,276,800 20 $253,608

Town of Ashland 43 $11,443,700 2 $4,655

Henrico County Henrico County 1028 $249,447,600 231 $2,955,954

City of Hopewell City of Hopewell 42 $10,125,600 9 $97,620

New Kent County New Kent County 99 $25,565,000 26 $423,445

City of Petersburg City of Petersburg 135 $32,525,500 63 $435,715

Powhatan County Powhatan County 24 $6,670,000 - -

Prince George County Prince George County 75 $20,218,800 21 $186,840

City of Richmond City of Richmond 589 $167,688,900 511 $10,665,149

Surry County

Surry County 27 $6,530,300 38 $1,157,061

Town of Claremont 18 $3,672,700 36 $1,253,563

Town of Dendron - - - -

Town of Surry - - - -

Sussex County

Sussex County 26 $4,147,100 12 $47,630

Town of Jarratt - - - -

Town of Stony Creek 28 $3,093,700 23 $96,039

Town of Wakefield - - - -
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Table 5-7.  NFIP Policy and Claim Statistics by Jurisdiction

County/City Name Jurisdiction Name

Policy Statistics
(as of 2/28/2011)

Claim Statistics 
1/1/1978 – 2/28/2011

Policies-In-
Force

Insurance 
In-Force 

Total 
Claims 

Total
Payment 

Town of Waverly - - - -

Region Total 3,276 $827,097,700 1,270 $21,428,169

Virginia Total 110,503 $26,300,895,300 38,420 $555,656,484

Source: http://bsa.nfipstat.com/ 4/18/2011.

5.6.8 FEMA Repetitive Loss and Severe Repetitive Loss Properties
A repetitive loss (RL) property is a property that is insured under the NFIP and has filed 
two or more claims in excess of $1,000 each, within a 10-year period.  Nationwide, RL 
properties constitute 2% of all NFIP insured properties, but are responsible for 40% of all 
NFIP claims.  Mitigation for RL properties is a high priority for FEMA, and the areas in 
which these properties are located typically represent the most flood prone areas of a 
community.  

The identification of RL 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.  RL properties are also important 
to the NFIP, since structures that flood frequently put a strain on NFIP funds.  Under the 
NFIP, FEMA defines an RL property as “any NFIP-insured property that, since 1978 and 
regardless of any change(s) of ownership during that period, has experienced: a) four or 
more paid flood losses; or b) two paid flood losses within a 10-year period that equal or 
exceed the current value of the insured property; or c) three or more paid losses that equal 
or exceed the current value of the insured property.”  A primary goal of FEMA is to reduce 
the numbers of structures that meet these criteria, whether through elevation, acquisition, 
relocation, or a flood control project that lessens the potential for continual losses.

According to FEMA, there are currently 146 RL properties within the Richmond-Crater 
region accounting for 414 losses.  The specific addresses of the properties are maintained by 
FEMA, VDEM, and local jurisdictions, but are deliberately not included in this plan as 
required by law.7 Figure 5-4 shows the general locations of these repetitive and severe 
repetitive loss properties for the region.  As seen on these maps, losses tend to be clustered.

More than $12.3 million has been paid in total repetitive losses on 414 losses with an 
average claim of $29,888.  Table 5-8 shows the total number of properties, total number of 

7 NFIP repetitive loss data is protected under the federal Privacy Act of 1974 (5 U.S.C. 552a) which prohibits 
personal identifiers (i.e., owner names, addresses, etc.) from being published in local mitigation plans.
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losses experienced, and losses paid for all of the communities within the planning region.  
RL properties account for about 4.5% of the flood insurance policies in effect in the region.  
RL properties are responsible for about 57.7% of the claims made to the NFIP from the 
region.  The majority of the RL properties are residential.

A severe repetitive loss (SRL) property has: a) at least four NFIP claims payments of more 
than $5,000 each, with the cumulative amount of such claims payments exceeding $20,000; 
or b) at least two separate claims payments with the cumulative amount exceeding the 
market value of the building.  Henrico County has four SRL properties, the Town of 
Claremont (Surry County) has two, and the City of Colonial Heights and Chesterfield 
County each have one.
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5.6.9 Vulnerability Analysis

Probability 
Floods typically are characterized by frequency, for example, the “1%-annual chance flood,” 
commonly referred to as the “100-year” flood.  While more frequent floods do occur, in 
addition to larger events that have lower probabilities of occurrence, for most regulatory 
and hazard identification purposes, the 1%-annual chance flood is used.  

Impact and Vulnerability 
Flooding impacts a community to the degree that it affects the lives of its citizens and 
overall community functions.  Therefore, the most vulnerable areas of a community will be 
those most affected by floodwaters in terms of potential loss of life, damages to homes and 
businesses, and disruption of community services and utilities.  For example, an area with 
a highly developed floodplain is significantly more vulnerable to the impacts of flooding 
than a rural or undeveloped floodplain where potential floodwaters would have less impact 
on the community.  

A number of factors contribute to the relative vulnerabilities of certain areas in the 
floodplain.  Development, or the presence of people and property in the hazardous areas, is 
a critical factor in determining vulnerability to flooding.  Additional factors that contribute 
to flood vulnerability range from specific characteristics of the floodplain to characteristics 
of the structures located within the floodplain.  The following is a brief discussion of some of 
these factors and how they may relate to the area.  

Flood depth: The greater the depth of flooding, the higher the potential for significant 
damages.  

Flood duration: The longer duration of time that floodwaters are in contact with building 
components, such as structural members, interior finishes, and mechanical equipment, the 
greater the potential for damage.  Floodwaters may linger because of the low relief of the 
area, but the degree varies.  

Velocity: Flowing water exerts force on the structural members of a building, increasing 
the likelihood of significant damage.  A 1-foot depth of water, flowing at a velocity of 5 feet 
per second or greater, can knock an adult over and cause significant scour around 
structures and roadways.8

Elevation: The lowest possible point where floodwaters may enter a structure is the most 
significant factor contributing to its vulnerability to damage due to flooding.  Data on the 
specific elevations of structures in the Richmond-Crater region has not been compiled for 
use in this analysis.

Construction type: Certain types of construction are more resistant to the effects of 
floodwaters than others.  Masonry buildings, constructed of brick or concrete blocks, are 

8 FEMA. Principles and Practices for Retrofitting Flood Prone Residential Buildings (FEMA 259). June 2001.
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typically the most resistant to flood damages simply because masonry materials can be in 
contact with limited depths of water without sustaining significant damage.  Wood frame 
structures are more susceptible to flood damage because the construction materials used 
are easily damaged when inundated with water.  The type of construction throughout the 
Planning District varies from area to area.  

Risk Methodologies 
Several methodologies were used to quantify vulnerability due to flooding.  The following 
sections highlight risk and potential losses to structures, risk to critical facilities, and 
jurisdictional risk based on census blocks. Risk analyses completed in the 2006 mitigation 
plan have been kept for reference and comparison.  When applicable, these have been 
updated and expanded based on best available data (structures and DFIRMs).  Appendix B
provides a detailed summary of the analysis completed and the accompanying GIS files.  
This data should be referenced for specific information on structures and critical facilities 
at risk, and for use in potential mitigation projects.  

The section on Structures at Risk for the 2006 plan was based on 10% greater than the 
average house value by census block; as a result, the values presented most likely 
underestimated vulnerability since only residential housing units were accounted for.  

The section on Critical Facilities at Risk for the 2006 plan was based on data compiled from 
the PDCs and supplemented with HAZUS-MH, ESRI, and U.S. census data; this data was 
not maintained and is thought to be out of date.  The 2011 plan update uses only data 
furnished by the localities and does not include data from HAZUS-MH, ESRI, or the U.S. 
Census.  The Richmond Regional PDC was able to create a critical facility GIS layer, with 
jurisdictional input, that best represents their critical facilities.  The same critical facility 
risk analysis was performed for the update as in the original plan.  

Jurisdictional Risk has been updated to align with the 2010 Virginia State Hazard 
Mitigation Plan flood analysis based on census block from HAZUS-MH MR4.  The 2006 
analysis estimated loss for structure and content based on the percentage of the census 
block structure value located within the floodplain, with no differentiation for flood zones.  
The updated analysis takes into account the various flood zones and assigns damage based 
on assumptions summarized in Table 5-12.  

As stated previously, one limitation of the 2006 analysis method was that it 
underestimated the loss to higher-valued structures, such as businesses and critical 
facilities; the maximum amount of damage for individual structures was capped at
$400,000.  In an effort to avoid under-representing total loss, a maximum damage threshold 
was not placed on structures for this update.  The updated analysis may, however, over 
estimate losses, especially with some of the multi-million dollar structures. These 
structures, in the vicinity of the floodplain, may be elevated or have flood-proofing 
measures in place, which would reduce damages.  Without structure-by-structure 
investigation, this remains unknown and, as a result, entire potential losses are presented 
below.
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Loss estimate methodologies from the 2006 plans were reviewed to determine if they would 
need to be updated based on newer data. It was decided to compute loss estimation based 
on analysis completed for the 2010 Commonwealth of Virginia HIRA.  This enables uniform 
comparison among jurisdictions and the ability to estimate the percentage of loss in the 
participating towns.

Structures at Risk 
The previous versions of the hazard mitigation plans provided structural loss estimates 
based on available tax parcel and were supplemented with census block information.  This 
information varied dramatically by locality but was determined to still have merit in 
assessing structure-specific vulnerability, and has been included for this purpose.  New 
flood loss analysis has been completed for the 2011 revision based on census blocks and is 
summarized in the Jurisdictional Risk section that follows (Tables 5-13 and 5-14).

The impact of flooding on structures was estimated based on best available data for 
floodplains and structures for each community.  Sources for the structure values used in the 
flood-loss analysis varied by locality.  Chesterfield, Dinwiddie, Prince George, and Surry 
Counties provided GIS tax parcels with building values.  In general, if tax parcel-level 
information on property value was available, this information was used in the flood loss 
analysis.  If such information was not available, average structural value per census block 
from HAZUS-MH was used as a substitute.  This analysis has not been updated from the 
2006 plans as this is currently the best available data.  

Flood vulnerability was determined for each locality based on the intersection of floodplain 
mapping and structure-value mapping.  The exact methodology varied by community based 
on the available data.  In communities like Chesterfield where building footprints for 
structures were known, the intersection analysis showed which structures were partially or 
entirely within the floodplain.  If a community only had parcel mapping, the mapping 
intersection determined which parcels were partially or entirely in the floodplain.  When 
only census block mapping was available, the mapping intersection showed which census 
blocks were partially or entirely within the floodplain.  Based on the mapping intersection 
and the number of households and housing units in the census block, an estimate was made 
of the total structures flooded in each census block.

Table 5-9 lists the total replacement value of structures vulnerable to flooding (both 
partially and entirely within the floodplain) in each community.  The replacement values 
for structures were calculated as 10% greater than the assessed improvement values from 
community parcel data or from the HAZUS-MH census block average values.  For 
communities without parcel-level property values, these values are underestimates, 
especially for any non-residential structures in the floodplain.  The total vulnerability, 
derived from combining results from the two 2006 plans, is more than $5 billion with $858 
million in estimated structure loss due to flooding.

Residential uses tend to dominate within the floodplain.  Henrico County has a large 
percentage of high-value commercial and industrial development on parcels that are 
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partially within the floodplain.  Since the exact location of the buildings is unknown, the 
true risk to these facilities is unknown and the exposure figures could be skewed to a higher 
number.   Also, as noted previously, the only structures in the floodplain in Powhatan
County are outhouses and barns having little to no value.
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Table 5-9.  Structure Value Vulnerability and Annualized Structure and Contents 
Loss Estimates from 2006 Hazard Mitigation Plans

County/City Jurisdiction Total Structure Value 
Vulnerability

Total Annualized 
Structure and 
Contents Loss 

Estimate

Charles City County Charles City County $32,359,600 $6,275,160

Chesterfield County Chesterfield County $591,339,760 $2,413,476

City of Colonial Heights City of Colonial Heights $64,958,630 $378,209

Dinwiddie County

Dinwiddie County $278,148,090 $368,084

Town of McKenney* No published FIRMs available

City of Emporia City of Emporia $16,566,880 $111,049

Goochland County Goochland County $391,814,000 $67,859,340

Greensville County

Greensville County $10,983,500 $101,546

Town of Jarratt* $137,720 $442

Hanover County

Hanover County - -

Town of Ashland $6,875,500 $1,168,835

Henrico County Henrico County $2,443,679,900 $529,985,100

City of Hopewell City of Hopewell $25,673,340 $220,589

New Kent County** New Kent County $198,760,900 $37,612,380

City of Petersburg City of Petersburg $28,999,190 $126,101

Powhatan County*** Powhatan County - -

Prince George County Prince George County $302,775,770 $1,013,300

City of Richmond City of Richmond $567,026,200 $210,490,680

Surry County

Surry County $40,122,060 $187,185

Town of Claremont* $4,942,190 $32,898

Town of Dendron* $50,160 $161

Town of Surry* No published FIRMs available

Sussex County

Sussex County $32,214,490 $226,034

Town of Jarratt* $137,720 $442

Town of Stony Creek* $5,439,600 $53,719

Town of Wakefield* $987,690 $3,164

Town of Waverly* $85,140 $273

Total $5,032,297,810 $858,537,068

*Denotes town values that are also included in totals for the respective county.

**Only total assessed value available.  Use or zoning type unavailable.  Type of owner identified using 
owner name from available data.

***No structures with significant value are within the floodplain.
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Critical Facilities 
Critical facility analysis was updated during the 2011 revision using data provided by the 
Richmond PDC.  Similar to the previous analysis, facilities located within or in proximity to 
the FEMA-designated floodplain were determined.  Table 5-10 summarizes the facility type 
and related jurisdiction. The majority of the facilities in the floodplain, for the 2011 
analysis, include the Virginia Department of Transportation (VDOT) fuel tanks and cell 
and radio towers.  One medical facility, two police stations, and three fire and EMS stations 
are also located within the floodplain.  Figure 5-5 shows the location of the critical facilities 
within the FEMA-mapped floodplains; Figure 5-6 shows the locations of all the critical 
facilities in relation to the floodplain.  

During the 2011 HIRA results presentation, City of Hopewell representatives noted that 
their pumping station has flooded and lost power in the past and should be included as a 
critical facility at risk.  A mitigation action has been developed to address the risk to this 
facility.  

The Crater PDC 2006 plan used a dataset that included facilities in the floodplain that are 
not included in the dataset used for the 2011 analysis.  These include: Enon Fire Station in 
Chesterfield County, Lakeview Elementary School in the City of Colonial Heights, 
Hopewell Health Care Center in the City of Hopewell, McKeever Assisted Living Facility in 
the City of Petersburg, VA Dominion Power Nuclear Power Plant in Surry County, and the 
Stony Creek Fire and Rescue squads in Sussex County.  The previous plan also noted that a 
large number of manufacturing critical facilities are within the floodplain.  These types of 
facilities were not considered in the update.

The Richmond PDC 2006 plan also used a dataset that included facilities found to be in the 
floodplain that are not included in the dataset used for the 2011 analysis.  These include a 
Goochland County school and one fire station in Henrico County.  Most of the sites 
identified are Superfund sites (38 total sites).  The environmental implications of these 
highly polluted sites should be considered in the planning process.  

The impacts of floodwaters on critical facilities, such as police and fire stations, medical 
facilities, and schools, can greatly increase the overall effect of a flood event on a 
community.  

It should be noted that these facilities have been determined to be in the floodplain using a 
planning level analysis, and should be used only as a planning tool.  In order to accurately 
determine if a structure is actually located in the floodplain, site-specific information must 
be available.  In addition, this dataset is limited by the GIS data available.
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Figure V-5.  Critical Facilities within FEMA Mapped Floodplains

Pr
ep

ar
ed

: J
ul

y,
 2

01
1

&3
C

rit
ic

al
 F

ac
ili

ty

FE
M

A 
Fl

oo
dp

la
in

W
at

er
bo

dy

Ju
ris

di
ct

io
na

l
B

ou
nd

ar
y

In
te

rs
ta

te

U
S

 H
ig

hw
ay

R
ai

lro
ad

Cr
iti

ca
l f

ac
ili

te
s i

nc
lu

de
 fo

r t
hi

s 
pa

rt
ic

ul
ar

 p
ro

je
ct

: a
ir

po
rt

s,
fir

e 
st

at
io

ns
, E

M
S 

st
at

io
ns

,
ho

sp
ita

ls
, p

ol
ic

e 
st

at
io

ns
, c

el
l 

to
w

er
s, 

w
at

er
 a

nd
 w

as
te

w
at

er
tr

ea
tm

en
t p

la
nt

s, 
pu

m
pi

ng
 

st
at

io
ns

, s
ch

oo
ls

 a
nd

 V
D

O
T 

re
si

de
nc

ie
s a

nd
 fu

el
 lo

ca
tio

ns



£ ¤46
0

£ ¤5
8

£ ¤1

£ ¤6
0

£ ¤25
8

£ ¤30
1

£ ¤3
3

£ ¤
£ ¤30

1

£ ¤46
0

£ ¤36
0

£ ¤36
0

£ ¤1
7

£ ¤1
5

£ ¤1
7

£ ¤25
8

£ ¤1
£ ¤6

0

£ ¤30
1

£ ¤1
3

£ ¤5
8

£ ¤52
2

£ ¤25
8

£ ¤6
0

£ ¤25
0

£ ¤1

§̈ ¦85

§̈ ¦95
§̈ ¦64

§̈ ¦29
5

£ ¤1
5

£ ¤36
0

§̈ ¦64

§̈ ¦29
5

§̈ ¦95

§̈ ¦85

S
us

se
x

H
an

ov
er

S
ur

ry

B
ru

ns
w

ic
k

M
ec

kl
en

bu
rg

S
uf

fo
lk

A
m

el
ia

D
in

w
id

di
e

Lo
u

is
a

uc
ki

n
gh

am

S
ou

th
am

p
to

n

Lu
n

en
bu

rg

C
he

st
er

fi
el

d

be
m

ar
le

N
ot

to
w

ay

E
ss

ex

Fl
uv

an
na

C
ar

ol
in

e

H
en

ri
co

Is
le

 o
f 

W
ig

h
t

P
ow

h
at

an

G
re

en
sv

il
le

G
oo

ch
la

nd

C
um

b
er

la
n

d

P
ri

nc
e 

E
dw

ar
d

N
ew

 K
en

t

K
in

g 
W

il
li

am
K

in
g 

an
d

 Q
ue

en

P
ri

nc
e 

G
eo

rg
e

Yo
rk

G
lo

uc
es

te
r

R
ic

h
m

on
d

C
ha

rl
es

 C
it

y
Ja

m
es

 C
it

yM
id

dl
es

exLa
n

ca
st

N
ew

p
or

t 
N

ew
s

N
or

t

R
ic

h
m

on
d

P
et

er
sb

u
rgH

op
ew

el
l

A
sh

la
n

d

E
m

po
ri

a

W
il

li
am

sb
u

rg

Fr
an

kl
in

C
ol

on
ia

l 
H

ei
g

ht
s

Ja
m

es
Rive

r

York
Rive

r

Rap pa
ha

nnoc

k River

So
ur

ce
:  

   
VE

D
P,

 2
00

9
   

VD
EM

, 2
01

0
   

FC
C

, 2
01

0
   

VB
M

P 
- V

G
IN

, 2
01

0
   

R
R

PD
C

, 2
01

0 
   

   
 

   
U

SG
S-

N
FH

L,
 2

01
0 

 
   

U
SG

S 
- N

H
D

, 2
00

9 
   

   
 

/
0

6
12

18
3

M
ile

s

Figure V-6.  Critical Facilities in Relation to Flood Plains within Richmond-Crater Region
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Jurisdictional Risk 
The 2006 plans provided structural-loss estimates based on available tax parcel and census 
block information.  This information varies dramatically by locality.  To be able to compare 
each of the localities and to provide a more consistent loss estimate, potential flood loss for 
jurisdictions was determined by intersecting the FEMA DFIRMs and census block data in a 
method similar to that used for the 2010 Virginia State Hazard Mitigation Plan.  To 
calculate annualized loss, determination of building value per unit area and reasonable 
flood depths for calculating the percentage of building damage was required.  Annualized 
flood loss was mapped at the census block level.

Total building exposure in each census block was derived from the HAZUS census data 
geodatabase (from 2000).  Building value (in dollars) per unit area was calculated by 
dividing the total value of building exposure by the census block area.  FEMA flood maps 
were intersected with the census blocks to determine the percentage of each census block in 
each Special Flood Hazard Area (SFHA).  Table 5-6 shows the FIRM sources used for the 
analysis.  The flood data provided by VDEM did not have flood zones attributed within all 
zones; e.g., Zone AE with floodways was not distinguished from Zone AE without floodways.  
The 2010 demographic information for census blocks was not yet available when this 
analysis was performed.  

Building type scenarios (see Table 5-11) developed using Federal Insurance Administration 
(FIA) depth-damage curves for the Benefit-Cost Analysis toolkit9 were then used to 
determine probabilities and depths of flooding in order to calculate annualized flood loss.  
An assumption was made that any building within an SFHA would be subject to 100-year 
flooding.  A one-story building without a basement was deemed a good representation for 
building stock in Virginia in the 2010 Virginia State Hazard Mitigation Plan and this 
assumption was also applied here.  Table 5-12 shows the flood-depth assumptions that were 
made as part of this analysis.  Based on the flood data provided by VDEM, no distinction of 
Zone AE with floodways could be made for this analysis.  As a result, Zone AE with 
floodways has been assigned the values for Zone AE without floodways.

Census block data was used to determine damages to buildings and contents.  Table 5-13 
summarizes the total building and content value and flood exposure based on the 
percentage of the census tract in the floodplain.  The Towns of McKenney and Surry do not 
have any values recorded because they have not mapped floodplains within their limits.

9 Benefit-Cost Analysis Toolkit Technical Flood Manuals. 2006.
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Table 5-11.  Federal Insurance Administration Depth-Damage Data Used in FEMA 
Benefit-Cost Analysis Tools

Building
Type

1 Story
without 

Basement

2 Story
without 

Basement

Split Level
without 

Basement

1 or 2 
Story
with 

Basement

Split Level 
with 

Basement

Mobile 
Home Other

Flood 
Depth 
(feet)

Percent Damaged (% of Building Value)

-2 0 0 0 4 3 0 0

-1 0 0 0 8 5 0 0

0 9 5 3 11 6 8 0

1 14 9 9 15 16 44 0

2 22 13 13 20 19 63 0

3 27 18 25 23 22 73 0

4 29 20 27 28 27 78 0

5 30 22 28 33 32 80 0

6 40 24 33 38 35 81 0

7 43 26 34 44 36 82 0

8 44 29 41 49 44 82 0

45 33 43 51 48 82 0

Table 5-12.  Annualized Flood Loss Calculation Assumptions* 

FEMA Flood Zone Flood Depth 
(feet)

Annual 
Probability

Percent 
Damaged*

Floodway, VE 6 0.0100 40%

AE 2 0.0100 22%

A, AO, AH 1 0.0100 14%

0.2% annual chance

(500-year)
1 0.0020 14%

Note: *Based on one-story building without basement.
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Risk and Loss Estimation
Results of this method of flood analysis estimate that on an annual basis, roughly $6.5 
million in damage can be attributed to flooding in the region.  The potential for loss is 
greatest in Henrico County ($1,890,205 annually), followed closely by Chesterfield County 
($1,301,514 annually).  Table 5-14 summarizes potential total and annualized losses due to 
flooding.  Figure 5-7 shows annualized flood losses by census blocks.  

The region can expect, on a yearly basis, $6.5 million in flood damages.  Henrico County 
accounts for almost 30% of the damages, followed by Chesterfield County (18.5%) and the 
City of Richmond (16.4%).  As shown in the Repetitive Loss section of this plan, these 
jurisdictions also represent a large fraction of the properties and losses paid by the NFIP.  
Chesterfield County and the City of Hopewell indicated that they have strong floodplain 
ordinances in place.  

During the HIRA results presentation, MAC members from the City of Colonial Heights 
commented that they would not expect losses along the northern boundary where there are 
cliffs and are zoned open space.  The census block analysis assumes equal distribution 
throughout a census block and therefore equal flood loss throughout the census block.  To 
address the city’s comment, the census blocks within open space, as specified by the 
National Land Cover database, were taken out of the overall loss values and are updated in 
Table 5-14.

The jurisdictional executive summaries highlight hazards and vulnerability within the 
community.

Table 5-14.  Total and Annualized Losses Due to Flooding

County/City Jurisdiction Damage Annualized 
Damage

Charles City County Charles City County $3,631,907 $36,088

Chesterfield County Chesterfield County $130,151,732 $1,301,514

City of Colonial Heights City of Colonial Heights $13,724,368 $137,244

Dinwiddie County
Dinwiddie County $10,072,730 $98,387

Town of McKenney - -

City of Emporia City of Emporia $10,482,849 $92,387

Goochland County Goochland County $15,216,147 $142,550

Greensville County
Greensville County $4,768,907 $46,601

Town of Jarratt $48,402 $484

Hanover County
Hanover County $88,466,288 $867,844

Town of Ashland $4,070,203 $39,129

Henrico County Henrico County $206,301,698 $1,890,205
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Table 5-14.  Total and Annualized Losses Due to Flooding

County/City Jurisdiction Damage Annualized 
Damage

City of Hopewell City of Hopewell $10,503,381 $100,333

New Kent County New Kent County $14,348,526 $135,482

City of Petersburg City of Petersburg $25,082,393 $227,802

Powhatan County Powhatan County $11,424,097 $109,825

Prince George County Prince George County $21,036,100 $210,348

City of Richmond City of Richmond $115,359,850 $934,242

Surry County

Surry County $4,748,223 $47,300

Town of Claremont $369,328 $3,693

Town of Dendron $187,646 $1,876

Town of Surry - -

Sussex County

Sussex County $10,338,645 $96,660

Town of Jarratt $48,402 $484

Town of Stony Creek $3,603,161 $31,306

Town of Wakefield $249,006 $2,490

Town of Waverly $20,116 $201

Total $695,657,841 $6,474,812
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Figure V-7.  Annualized Flood Damages by Census Block
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For comparison, the National Climatic Data Center (NCDC) flood events have been 
annualized and summarized in Table 5-15.  Based on past occurrences, the region can 
expect $3.1 million in property damages as compared to the estimated $6.5 million based on 
the census block analysis. 

Recurrence intervals can be estimated using the number of flood occurrences over a period 
of time.  According to the NCDC database, there have been 262 recorded flood events for 
the region that have caused notable floods in the past 17 years, for a flood recurrence 
interval of approximately 16 events per year, with each event averaging $196,513 in 
property and $17,189 in crop damages, for a total of $213,702 in damages.  Sussex and 
Chesterfield Counties will likely experience the most flooding events for the region.

Table 5-15.  Annualized Flood Events and Losses

Jurisdiction
Annualized 
Number of 

Events

Annualized 
Property Losses

Annualized 
Crop Losses

Annualized 
Total Losses

Charles City County 0.71 $0 $0 $0

Chesterfield County 1.59 $377,301 $3,919 $381,220

City of Colonial Heights 0.76 $94,061 $0 $94,061

Dinwiddie County (incl. Town of 
McKenney)

0.94 $208,685 $32,921 $241,607

City of Emporia 0.82 $16,043 $4,311 $20,354

Goochland County 0.71 $2,999 $15,167 $18,166

Greensville County (incl. Town of 
Jarratt)

0.76 $94,061 $62,707 $156,769

Hanover County (incl.  Town of 
Ashland)

1.06 $143,514 $0 $143,514

Henrico County 1.29 $185,708 $0 $185,708

City of Hopewell 0.59 $0 $0 $0

New Kent County 0.88 $51,144 $0 $51,144

City of Petersburg 0.65 $50,950 $15,677 $66,627

Powhatan County 1.12 $0 $0 $0

Prince George County 1.18 $125,634 $83,501 $209,135

City of Richmond 1.35 $1,398,088 $0 $1,398,088

Surry County (incl. Towns of 
Claremont, Dendron, Surry)

1.18 $57,278 $48,582 $105,860

Sussex County (incl. Towns of Stony 
Creek, Wakefield, Waverly)

1.65 $348,777 $81,623 $430,401

Total 15.41 $3,154,244 $348,409 $3,502,653

Source: National Climatic Data Center.
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5.7 Wind (including Hurricanes, Thunderstorms, and 
Tornadoes)

Wind can be one of the most destructive forces of nature.  Strong winds can erode 
mountains and shorelines, topple trees and buildings, and destroy a community’s critical 
utilities and infrastructure.  The analysis in this section focuses on hurricane and tropical 
storm winds as the most likely type of widespread wind hazards to occur in the region, 
though more localized damage from high winds also can be caused by straight-line wind 
events, thunderstorms, and tornadoes.  Thunderstorms are capable of producing multiple 
hazards, including flooding rainfall, hail, cloud-to-ground lightning, and damaging wind.  
The most frequent hazards associated with severe thunderstorms in the region are by 
flooding (see Flood section) and damaging wind gusts that are analyzed in this section.  
Hail and lightning are analyzed in the Thunderstorm section.  

5.7.1 Hazard Profile
A tropical cyclone is a low-pressure area of closed circulation that forms over a large 
tropical body of water.  Tropical cyclones rotate counterclockwise throughout the Northern 
Hemisphere and are called tropical depressions when their wind speed is less than 39 mph, 
but become tropical storms when their wind speeds are between 39 mph and 73 mph.  
When these wind speeds reach 74 mph they become hurricanes.  

The hurricane season in the North Atlantic runs from June 1 until November 30, with the 
peak season between August 15 and October 15.  The average hurricane duration, once it 
makes landfall, is 12 to 18 hours.  Wind speeds may be reduced by 50% within 12 hours 
after the storm reaches land.  These storms are capable of producing a large amount of rain 
in a short period; as much as 6 to 12 inches of rain has occurred within a 12- to 16-hour 
timeframe.  Hurricanes also can spawn tornadoes.  

Storm surge flooding can push inland, and riverine flooding associated with heavy inland 
rains can be extensive.  Many areas of the Coastal Plain region are flat, and intense 
prolonged rainfall tends to accumulate without ready drainage paths.  High winds are 
associated with hurricanes, with two significant effects: 1) widespread debris from damaged 
and downed trees and damaged buildings, and 2) power outages.  

5.7.2 Magnitude or Severity
The strength of a hurricane is classified according to wind speed using the Saffir-Simpson 
Hurricane Damage Scale.  This scale is used to give an estimate of the potential property 
damage and flooding expected along the coast from a hurricane landfall.  Wind speed is the 
determining factor in the scale, as storm surge values are highly dependent on the slope of 
the continental shelf in the landfall region.  Table 5-16 provides a description of typical 
damages associated with each hurricane category.  
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Table 5-16.  Saffir-Simpson Hurricane Damage Scale

Hurricane 
Category

Sustained 
Winds 
(mph)

Damage 
Potential Description

1 74–95 Minimal
Minimal damage to unanchored mobile homes along with 
shrubbery and trees.  There may be pier damage and coastal 
road flooding, with storm surge 4–5 feet above average.  

2 96–110 Moderate

Moderate damage potential to mobile homes and piers, as 
well as significant damage to shrubbery and trees with 
some damages to roofs, doors, and windows.  Impacts 
include flooding 2-4 hours before arrival of the hurricane in 
coastal and low-lying areas.   Storm surge can be 6–8 feet 
above average.  

3 111–130 Extensive

Extensive damage potential.  There will be structural 
damage to small residences and utility buildings.  Extensive 
damage to mobile homes and trees and shrubbery.  Impacts 
include flooding 3-5 hours before the arrival of the 
hurricane cutting off the low-lying escape routes.  Coastal 
flooding has the potential to destroy small structures, with 
significant damage to larger structures as a result of the 
floating debris.  Land that is lower than 5 feet below mean 
sea level can be flooded 8 or more miles inland.   Storm 
surge can be 6–12 feet above average.  

4 131–155 Extreme

Extreme damage potential.  Curtain wall failure as well as 
roof structure failure.  Major damage to lower floors near 
the shoreline.  Storm surge generally reaches 13–18 feet 
above average.

5 > 155 Catastrophic

Severe damage potential.  Complete roof failure on 
residence and industrial structures, with complete 
destruction of mobile homes.  All shrubs, trees, and utility
lines blown down.  Storm surge is generally greater than 18 
feet above average.

5.7.3 Hazard History
Figure 5-8 shows how the frequency and strength of extreme windstorms vary across the 
United States.  The map was produced by FEMA and is based on 40 years of tornado 
history and more than 100 years of hurricane history.  Zone IV, the darkest area on the 
map, has experienced both the greatest number of tornadoes and the strongest tornadoes.  
As shown by the map key, wind speeds in Zone IV can be as high as 250 mph.  Most of the 
planning region falls within Zone II (winds up to 160 mph) and is considered to be 
susceptible to hurricanes.
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Figure 5-8.  Wind Zones in the United States
Source: FEMA

The region is categorized by the American Society of Civil Engineers in its Minimum 
Design Loads for Buildings and Other Structures (ASCE 7) as a 90-mph wind zone, based 
on a 50-year recurrence interval.  Based on ASCE 7, the potential wind speed for an event 
with a 100-year recurrence interval was estimated to be 107% of the 50-year wind speed, or 
96.3 mph.  The Virginia Uniform Statewide Building Code requires the minimum design 
wind speed for the study area to be 90 mph.  

High wind events have occurred in every portion of the area.  There are no proven 
indicators to predict specifically where high winds may occur, and wind events can be 
expansive enough to affect the entire area.  The counties on the eastern side of the region 
are marginally closer to the coast and might experience higher wind speeds from tropical 
storms or hurricanes that make landfall on the Virginia coast.  

Based on NCDC historical data dating back to the mid-1990s, there have been 2 deaths and 
35 injuries in the region that have resulted from wind, and approximately 8 deaths that 
have resulted from hurricanes.  Table 5-17 includes descriptions of tropical storm and 
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hurricane events in the region, of which there are several.  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 applies to the entire 
region.  Although NCDC and VDEM were the primary source of general descriptions, other 
sources are referenced where more specific information was available.

Table 5-17.  History of Hurricane Events and Damages, 1827–2011

Date Damages

August 24, 1827 The hurricane occurring on this date was severe on the coast and inland to the 
mountains and caused damage from Charleston to Baltimore.

October 22, 1878 The hurricane's eye made landfall at Cape Fear, moved north across Richmond and 
Washington, D.C.  and seemed to lose little strength.  The storm was thought to 
resemble that of Hurricane Hazel in 1954.  Winds downed trees and fences and 
unroofed homes.

September 29, 1896 A hurricane killed 16 people and did almost $4 million in damages up the Eastern 
Seaboard.  On June 14, 1951 after a tornado had struck the city, the Richmond 
News Leader wrote, "Tornado recalls windstorm of 1896 to older residents..." 
Speaking of September 29, "torrential rain and very high wind for several hours in 
the evening.  Wind estimated at 80 mph caused a steeple to fall."  Damage in 
Richmond was estimated at approximately $4 million.

August 23, 1933 On the evening of August 22, 1933, a tropical storm entered Virginia producing 
strong winds with gusts up to 80 mph and rain that continued into August 23.  This 
storm event caused no injuries but significant damage due to high winds and heavy 
rain.  Telephone and electric service were disrupted throughout all areas.  Damage 
was mostly to trees, roofs, and awnings.  Falling debris was a major concern.  Many 
trees were uprooted causing damage to residences, blocking roads, and knocking 
down fences and utility lines.  Trees also downed high-tension electric lines in the 
City of Petersburg causing manufacturing plants to be idle.  Many houses suffered 
flood damage.  Crops (e.g., corn, tobacco) and fruit trees were destroyed due to the 
high winds and rain.  Other areas in the Tidewater region had significantly more 
damage.  Storm surge in the bay and tidal estuaries was the highest of record and 
coincided with astronomical high tide.  The water level reached a maximum of 8 
feet in Hampton Roads.

City of Hopewell: The Richmond Petersburg Highway was covered with several feet 
of water and several boats were washed away or severely damaged.

Surry County: Heavy damage to towns and beaches along the James River were 
reported.  The pier at Jamestown Surry Ferry was severely damaged.  Almost all of 
the cottages and stores at Burwell’s Bay were completely destroyed.  The 
Claremont Ferry dock was swept away.  The Crouch’s Creek bridge was destroyed.  
Many houses had flood damage and several boats were damaged or washed up on 
land.  

Sussex County: High winds blew off several roofs.  One-fourth of the trees were 
uprooted in Stony Creek.

(Sources: The Progress-Index and the Sussex-Surry Dispatch)

September 5, 1935 "The Great Labor Day Hurricane." Heavy rains fell over central Virginia from the 
storm and a major flood resulted on the James River in Richmond.  
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Table 5-17.  History of Hurricane Events and Damages, 1827–2011

Date Damages
Richmond:  Water level at the Richmond locks reached 23.7 feet, which is more 
than 15 feet above flood stage.

August 15, 1940 Several days of rainfall produced record rising waters in the James, Appomattox, 
and Nottaway Rivers.  The James River crested at 25 feet and the Appomattox River 
rose to 19.6 feet above typical levels, higher than the Johnstown Flood of 1889.  

This flood blocked main highways in all directions of Petersburg.  Many arterials 
and secondary roads were closed.  Highway closures included Routes 1, 15, 26, 31, 
32, 35, 39, 40, 42, 45, 49, 56, 58, 117, 158, 195, 196, 301, 304, 312, 460, 501, and 
Campbell’s Bridge.  The bridge over Stony Creek was washed out.  Riverfront 
properties were flooded.  Union Station was flooded and several platforms washed 
out.  About 4,000 feet of railroad track was under water.  Crops were severely 
damaged.  Tobacco and peanut crops suffered most in Southside counties with 
greatest losses for Dinwiddie, Surry, Sussex, and Greensville Counties.  The 
Appomattox and Buffalo Rivers isolated Farmville.  Sewer lines along South Street 
broke leaving large craters.  The canal under Fleet Street overflowed flooding Fleet 
Street and neighboring homes.  

Damages were estimated at $100,000.

City of Emporia: Meherrin River rose causing flooding on Main Street.  The town 
exhausted its drinking supply.

City of Hopewell: The city had 10.05 inches of rain.

City of Petersburg: River Street was flooded from a 30-foot gap in the Appomattox 
River’s south bank.  Electric service was disrupted, many buildings flooded, and 
docks were covered with water.

Surry County: This flood event caused the largest damage to crops.

Sussex County: This flood event caused the largest damage to crops (2,000 acres 
destroyed), flooding fields and destroying several mills.

(Sources: The Progress-Index and the Sussex-Surry Dispatch)

October 15, 1954 Hurricane Hazel produced record wind gusts over the eastern portion of Virginia 
and Maryland.  Gusts to around 100 mph were common east of Richmond and 
Fairfax.  In Virginia, 13 people died and statewide damage was conservatively 
estimated at $15 million. Peanut crops and farm buildings throughout the region 
were damaged.  Thousands were without phone service during this event.  
Livestock were destroyed.  

City of Colonial Heights: Damages were similar to the City of Petersburg.

City of Emporia: One person died and another was injured.  Trees knocked out 
electric and telephone service for 48 hours.

Greensville County: The Greenville County Courthouse was badly damaged.

City of Hopewell: Damages were similar to the City of Petersburg with boats 
swamped.  Damages were estimated at $18,000.

City of Petersburg: There were no deaths but several injuries due to this event.  
Damages included torn-off roofs, smashed windows, wrecked signs, twisted 
antennas, uprooted trees, broken limbs, and damaged utility lines and autos hit by 
falling trees and limbs.  Trees falling on high-tension electric lines disrupted power 
service.  Telephone service was disrupted.  Schools and businesses closed.  There 
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Table 5-17.  History of Hurricane Events and Damages, 1827–2011

Date Damages
was considerable damage to parks and Blandford Cemetery in Petersburg.

City of Richmond: The city experienced 68 mph winds with a maximum gust to 79 
mph.  Four people died when a tug capsized on the James River about 25 miles 
from Richmond.

Surry County: Wharves at Claremont were almost completely demolished.  

(Sources: The Progress-Index and the Sussex-Surry Dispatch)

August 20, 1969 The remnants of Hurricane Camille caused major flooding as a bulge of water 
moved down the James River into Richmond.  Statewide damage was estimated at 
$113 million (1969 dollars).  

June 23, 1972 On June 23, a severe storm system entered Virginia that was primarily a rainstorm 
with some locally strong winds.  In Richmond, the James River crested at 36 feet 
above flood stage while the Appomattox River crested at 16 feet.  The Crater PDC 
area received little rain and wind but experienced river flooding from upstream 
rains.  Farmville was severely flooded with its highest flooding on record at 30 feet.

Chesterfield County: The area had nominal damage except for flooded homes along 
Falling Creek and the Matoaca Bridge, disruption, and backup of sewage in the 
Matoaca Bridge area and the shutdown of a local power station from flooding.  
Skinquarter Road and River Road were closed.  U.S. Route 360 had one lane open.

City of Hopewell: The Appomattox River flowed over docks and was 150 feet 
inland.

City of Petersburg: The Richmond-Petersburg Turnpike and the Huguenot Bridge 
were closed due to flooding.  The area had nominal damage (its divergent channel 
held), except for a few low-lying businesses being flooded.

(Sources: The Progress-Index and The News-Journal)

October 10, 1972 Heavy rains on October 5 and 6, 1972, concentrating in the mountainous region of 
northwest Virginia and in the James and Appomattox River basins, swelled these 
and other rivers (notably the Nottoway and Meherrin Rivers) out of their banks.  
The Tri-Cities Area received from 4 to 6 inches of rain.  The James River crested at 
28 feet in Richmond and the Appomattox River crested at 18 feet in Petersburg.
Homes in Matoaca along the Appomattox were flooded and evacuated.  Area utility 
and public works companies were hard hit.  A natural gas line along U.S. Highway 1 
ruptured cutting off gas service; the Manoaca sewer station ceased operation.  
Power and telephone service was disrupted for the region.

Damages were estimated to be greater than $1 million for the Tri-City Area.

Chesterfield County: In Chesterfield County, County Campbell’s Bridge, Route 36, 
U.S. Route 360, eight secondary roads and Archer Avenue in Colonial Heights were 
flooded.

City of Colonial Heights: In Chesterfield County, County Campbell’s Bridge, Route 
36, U.S. Route 360, eight secondary roads and Archer Avenue in Colonial Heights 
were flooded.

Dinwiddie County: In Dinwiddie County, Interstate 85, U.S. Highway 1, 24 
secondary roads were flooded.  Schools were closed.

City of Emporia: The river swelled and rushed over a dam flooding the Emporia 
roads of U.S. Highway 301; Center, Cleveland, Monroe, High, and Shilo Streets; and 
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Table 5-17.  History of Hurricane Events and Damages, 1827–2011

Date Damages
ten secondary roads.  Along the Meherrin River, homes were damaged.  Sewage 
service was disrupted and discharged into the river.  The mayor of Emporia died 
searching for children in the river.

Greensville County: The Meherrin River crested at 30 feet above normal low water 
level.  Damages were estimated at $250,000 for cropland in Greensville County.

City of Hopewell: The city experienced nominal flooding.

City of Petersburg: This event caused the worst flooding in 32 years. Petersburg 
and surrounding areas experienced flooding streets, businesses, and homes in low-
lying areas of the city.  In Petersburg, Highway 36, River Street, Old Street, East 
Bank Street, Bollingbrook, Grove Avenue, Plum Street, Fleet Street, and River Street 
were flooded.  Schools were closed.  The Petersburg electric substation was 
deactivated.

Sussex County: In Sussex County, 14 roads were closed.  U.S. Highway 301, Routes 
40, 46, 58, and 630 were flooded.  Schools were flooded and closed.  Ten families in 
Sussex County were evacuated.  Stony Creek was hardest hit with about 6,000 
acres flooded.  Cropland was flooded and some water damage occurred especially 
in the Claremont area, flooding cottages.  Damages were estimated at $2 million for 
cropland, houses, and business areas.

(Sources: The Progress-Index and The News-Journal)

September 6, 1996 On September 6, a severe storm system entered Virginia from North Carolina 
producing heavy winds gusting between 40 and 50 mph with moderate rainfall.  
The Meherrin River crested at 24.3 feet, 11 feet above flood stage.

City of Emporia: Emporia experienced flooding of Center Street by the Meherrin 
River.  Roofs were peeled up and awnings ripped off.  Schools were closed.

Greensville County: Damages were not as large as expected and were caused 
mostly from high winds; county damage was limited to broken tree limbs.

Surry and Sussex Counties: Damages were not as large as expected and were 
caused mostly from high winds, uprooting trees that fell onto homes, trailers, and 
roads. Power and telephone service was disrupted.  Three hundred acres of crops 
were damaged from flooded fields.

(Sources: The Sussex-Surry Dispatch and The Independent Messenger)

September 15, 1999 On the afternoon of September 15, Hurricane Floyd entered Virginia producing 
high winds and rain.  Throughout the region, trees and power lines were brought 
down, roads were blocked and washed out, and homes were damaged and flooded.  
The storm dumped more than 10 inches of rainfall over much of the area.  Power 
was disrupted and water service was impaired. 

Chesterfield County: Several Ettrick and Matoaca homes were flooded and several 
roads were blocked.  Crop damages were estimated at $50,000.

City of Colonial Heights: Several apartment complexes were evacuated from flood 
conditions.

Dinwiddie County: Ferndale Road, northbound I-85, Route 40, and U.S. Highway 58 
were flooded.  Seven state routes were closed for several weeks.  Crop damages 
were estimated at $420,000 in Dinwiddie County.

City of Emporia: The area was drenched with about 10 inches of rain.  Damages 
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Date Damages
were estimated at $60,000.

Greensville County: The greatest amount of damage was to agriculture, with 1,500 
acres underwater.  The Meherrin River was 4 feet above flood stage.  A graveyard 
flooded, causing caskets to float out of their vaults into surrounding streets.  
Schools and public buildings were closed.  A section of Skippers was evacuated.  
Interstate 95; Routes 46, 58, and 301; Independence Church Road; Moores Ferry 
Road; Little Lowground Road; Brunswick Road; and the Hicksford Bridge were 
closed.  Center Street, Halifax Street, Reese Street, Waterwheel Road, and Brink 
Road in Emporia were closed.  Forty residents sought shelter.  Crop damages were 
estimated at $800,000.

City of Petersburg: Woodmere Lake overflowed, causing residents to evacuate from 
nearby apartment complexes.  Low-lying sections were flooded.  The sewer system 
overflowed in West Petersburg.  Twenty-two residents sought shelter.  Damages 
were estimated at $782,000.

Prince George County: U.S. Route 301 and I-95 were closed.  Three state routes 
were closed for several weeks.  Walton Lake Road and the homes along it were 
flooded.  Trees collapsed onto 15 homes.  Fifty residents sought shelter.

City of Richmond:  Damage from the storm was estimated at nearly $1.5 million in 
Richmond and Hanover, Henrico, and New Kent Counties.

Surry County: The area received 14 inches of rain with particular damage 
occurring in the Claremont District, Sunken Meadow Beach, and Claremont Beach.  
Poplar Lawn Road, Spring Grove Road, College Run, and New Design Road were 
completely washed out.  Routes 460 and 10 were closed.  Routes 646, 637, and 635 
had massive sinkholes.  Crop damages were estimated at $1.15 million.

Sussex County: Wakefield received 12.73 inches of rain.  This event caused the 
greatest flooding in 60 years.  Two hundred people were evacuated from Stony 
Creek where homes and businesses were partially submerged by the rising 
Nottoway River.  Portions of the Towns of Waverly and Wakefield were completely 
flooded.  U.S. Route 460 had a massive sinkhole and other portions were flooded.  
Roads were washed out on Harrell’s Mill Road and Brittle’s Mill Road.  Interstate 95 
was closed.  Crop damages were estimated at $1 million in Sussex County.

(Sources: The Progress-Index, Sussex-Surry Dispatch, and The Independent 
Messenger)

September 18, 2003 Hurricane Isabel – Wind gusts of more than 74 mph were felt well inland with an 
unusually large windfield associated with the hurricane.  The wind resulted in 
thousands of downed trees, damaged buildings, and snapped power and telephone 
poles.  Millions of customers experienced power outages, making it one of the most 
extensive outages in Virginia; in many instances the outages lasted for several days.  
Richmond experienced storm surge of greater than 8 feet.  See full description in 
Flood section.

August 30, 2004 Tropical Storm Gaston – See full description in Flood section.

September 1, 2006 Hurricane Ernesto made landfall as a strong tropical storm just west of Cape Fear, 
North Carolina.  Torrential rainfall of greater than 5 inches was common across the 
region and resulted in the flooding of roadways.  Wind gusts of more than 40 mph 
were observed.  Power lines and trees were downed as a result.
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Table 5-17.  History of Hurricane Events and Damages, 1827–2011

Date Damages

September 6, 2008 Tropical Storm Hanna made landfall near the North Carolina–South Carolina 
border.  The system tracked northeast and into southeastern Virginia spreading 
heavy rainfall and gusty winds across the region, before continuing on into the 
Northeast and New England.  Rainfall of between 1 and 4 inches and wind gusts of 
35 mph and in some cases higher were reported.  Generally, only minor damage to 
trees was reported.

August 27, 2011 Hurricane Irene – See full description in Flood section.

September 4, 2011 Hurricane Lee – See full description in Flood section.

The 2010 Virginia State Hazard Mitigation Plan includes hurricane tracks in Virginia 
spanning from 1851 to 2008 (Figure 5-9).  The map provides an idea of the hurricanes that 
have historically occurred in Virginia.   

The National Oceanic Atmospheric and Atmospheric Administration’s (NOAA) Coastal 
Services Center maintains historical hurricane, tropical storm, and tropical depression 
track data dating back to the mid-1880s.  Figures 5-10 through 5-12 show all tropical 
system and hurricane tracks through and near the region between 1950 and 2009.  Most of 
the tropical systems to pass directly over the region have been at either tropical storm or 
tropical depression strength, but several hurricanes have directly impacted the area.  

Figure 5-9.  Virginia Hurricane Tracks
Source: VDEM
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Figure V-10.  Named Hurricanes and Tropical Cyclone Tracks from 1950 - 2009
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Figure V-11.  Named Tropical Depression and Tropical Storm Tracks 1950 - 2009
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Figure V-12.  Hurricane Tracks 1950 - 2009
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5.7.4 Vulnerability Analysis

Probability 
HAZUS-MH was used to complete the wind analysis for vulnerability and loss estimates.  
The HAZUS software has been developed by FEMA and the National Institute of Building 
Sciences.  Level 1, with default parameters, was used for the analysis done in this plan.  
For analysis purposes, the U.S. Census tracks are the smallest extent in which the model 
runs.  The results of this analysis are captured in the vulnerability analysis and loss 
estimation.

HAZUS-MH uses historical hurricane tracks and computer modeling to identify the 
probable tracks of a range of hurricane events and then assigns potential wind gusts that 
result.  Figures 5-13 through 5-15 are individual wind speed maps (50-year, 100-year, and 
1,000-year events) for the jurisdictions in the region.  When a hurricane impacts these 
areas, these maps can be used to determine what areas are more likely to be impacted than 
others (at the U.S. Census track level).  

Impact and Vulnerability
Results from the model were used to develop the annualized damages.  The impacts of these 
various events are combined to create a total annualized loss or the expected value of loss in 
any given year.  Figure 5-16 illustrates the annualized damages from hurricane winds.  
Widespread extreme thunderstorm wind events, such as those associated with well-
developed squall lines, may have wind gusts of a similar magnitude to those of the 50- or 
100-year hurricane wind event.  

In all cases, HAZUS estimates the highest wind gusts to occur over the eastern and 
southeastern portions of the region, nearest the coast.  

The type of building construction will have a significant impact on potential damages from 
high wind events.  A summary of basic building types – listed in order of decreasing
vulnerability (from most to least vulnerable) – is provided below.

Manufactured: This building type includes manufactured buildings that are produced in 
large numbers of identical or smaller units.  These structures typically include light metal 
structures or mobile homes.  

Non-Engineered Wood: Wood buildings that have not been specifically engineered during 
design.  These structures may include single- and multi-family residences, some one- or 
two-story apartment units, and some small commercial buildings.  

Non-Engineered Masonry: Masonry buildings that have not been specifically engineered 
during design.  These structures may include single- and multi-family residences, some 
one- or two-story apartment units, and some small commercial buildings.  
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Lightly Engineered: Structures of this type may combine masonry, light steel framing, 
open-web steel joists, wood framing, and wood rafters.  Some portions of these buildings 
have been engineered, while others have not.  Examples of these structures include motels, 
commercial buildings, and light industrial buildings.  

Fully Engineered: These buildings typically have been designed for a specific location, 
and have been fully engineered during design.  Examples include high-rise office buildings, 
hotels, hospitals, and most public buildings.

The region includes a variety of building types.  The primary residential construction type 
is wood framed, varying from single story to multiple stories, although some masonry and 
steel properties are present as well.  As mentioned in the previous list, non-engineered 
wood-framed structures are among the most susceptible to potential damage.  With this 
type of construction being the most prevalent for properties in the Richmond-Crater region,
a majority of structures in the area could be classified to have a high level of vulnerability 
to damages due to a high wind event.  Table 5-18 illustrates the building stock exposure 
broken down by the type of occupancy, for a total exposure of more than $79.3 billion.  As 
seen in the table, almost 72% of the building stock for the region is considered residential, 
18% of the building stock is commercial, and almost 6% is industrial.  The majority of the 
region’s building stock is wood.  The building stock type is a main parameter used by
HAZUS to determine potential damages; building stock characteristics are important in 
determining the strength of the structure and how it withstands wind speeds produced by 
storm events.  Specific details on HAZUS loss estimation and building stock can be found 
online at http://www.fema.gov/plan/prevent/hazus/hz_manuals.shtm.
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Figure V-13.  HAZUS 50 - Year Wind Speeds
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Figure V-14.  HAZUS 100 - Year Wind Speeds
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Risk and Loss Estimation
As shown in Figures 5-13 through 5-15, there is a slight variation (around 10%) from the
eastern to western portions of the region of wind speed in the 50-, 100-, and 1,000-year 
storm events.  In general, critical facilities located in the eastern portion of the region will 
have slightly higher vulnerability than those in the western portion of the region due to a 
greater likelihood of higher winds associated with tropical storms and hurricanes.  Building 
construction type will largely determine the vulnerability of a particular facility.  As 
described previously in the section on Building Types, wood-framed structures are more 
vulnerable to wind than those constructed of masonry or steel.

Tables 5-19 through 5-21 provide the loss estimations from HAZUS-MH by general 
occupancy and building type.  This analysis indicates that the region experiences just under 
$4.4 million in hurricane losses on an annualized basis.  Wood structures compose the 
majority of the structures, and also account for the majority (60%) of the losses followed by 
masonry construction (30%).  Henrico County, Chesterfield County, and the City of 
Richmond each account for more than 20% of the total annualized losses.  Building value 
represents 80% of the losses, followed by content damage (9%) and relocation (6.5%).  The 
differences between the totals in the tables are due to rounding calculations in HAZUS-MH.  
Figure 5-16 illustrates the annualized loss due to hurricane winds.

The HAZUS-MH hurricane model only allows for analysis at the U.S. Census track level, 
which is larger than most of the towns in the region.  Town exposure in Tables 5-19 through 
5-21 has been estimated as a percentage of the town’s area within the county.  

Individual maps are found in each jurisdiction’s Executive Summary (Appendix G). These 
maps show the census blocks where hurricane losses occur.  
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V-16.  HAZUS Annualized Loss for Hurricane Winds by Census Tract
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In addition to widespread wind events associated with tropical storms and hurricanes, 
NCDC records show that the region experiences a significant number of other types of wind 
events that produce damaging wind gusts.  These range from wide-scale events associated 
with fronts, storm systems, squall lines, or large thunderstorm complexes to smaller scale
phenomena such as single-cell thunderstorm events.  For example, thunderstorm winds 
downed numerous trees in Prince George County on April 16, 2011.  Table 5-22 illustrates 
that based on the historical record, roughly 16 wind events occur annually in the region, 
resulting in roughly $202,000 in damages.

Table 5-22.  Annualized Wind Events and Losses

Jurisdiction Annualized Number 
of Events

Annualized Losses

Charles City County 0.62 $1,307

Chesterfield County 2.07 $9,411

City of Colonial Heights 0.27 $2,020

Dinwiddie County (incl. Town of McKenney) 1.31 $155,941

City of Emporia 0.24 $1,155

Goochland County 1.13 $2,166

Greensville County (incl. Town of Jarratt) 0.67 $1,911

Hanover County (incl.  Town of Ashland) 1.80 $4,734

Henrico County 2.55 $3,843

City of Hopewell 0.36 $877

New Kent County 1.02 $2,040

City of Petersburg 0.49 $710

Powhatan County 0.96 $1,853

Prince George County 1.62 $6,338

City of Richmond 1.04 $3,381

Surry County (incl. Towns of Claremont, Dendron, Surry) 0.82 $1,444

Sussex County (incl. Towns of Stony Creek, Wakefield, 
Waverly)

1.13 $2,858

Total 16.02 $201,990

Source: National Climatic Data Center.
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5.8 Tornadoes 

5.8.1 Hazard Profile
A tornado is classified as a rotating column of wind that extends between a thunderstorm 
cloud and the earth’s surface.  Winds are typically less than 100 mph, with the most violent 
tornado wind speeds exceeding 250 mph.  The rotating column of air often resembles a 
funnel-shaped cloud.  The widths of tornadoes are usually several yards across, and in rare 
events can be more than a mile wide.  Tornadoes and their resultant damage can be 
classified into six categories using the Fujita Scale.  This scale assigns numerical values for 
wind speeds inside the tornado according to the type of damage and degree of the tornado.  
Most tornadoes are F0 and F1, resulting in little widespread damage.  Tornado activity 
normally spans from April through July but tornadoes can occur at any time throughout 
the year.  In Virginia, peak tornado activity is in July.  Hot, humid conditions stimulate 
tornado growth.  

5.8.2 Magnitude or Severity
Strong tornadoes may be produced by thunderstorms and are often associated with the 
passage of hurricanes.  On average, about seven tornadoes are reported in Virginia each 
year.  The total number may be higher as incidents may occur over areas with sparse 
populations, or may not cause any property damage.

Tornado damage is computed using the Fujita Scale, as seen in Table 5-23.  Classification is 
based on the amount of damage caused by the tornado, where the measure of magnitude is 
based on the impact.

Table 5-23.  Fujita Tornado Intensity Scale

Classification
Max.  Winds Path Length Path Width

Damage
(mph) (miles) (miles)

F0 less than 73 less than 1.0 less than 0.01 Chimneys damaged, trees 
broken

F1 73–112 1.0–3.1 0.01–0.03 Mobile homes moved off 
foundations or overturned

F2 113–157 3.2–9.9 0.03–0.09
Considerable damage, mobile 
homes demolished, trees 
uprooted

F3 158–206 10–31 0.10–0.29
Roofs and walls torn down, 
trains overturned, cars 
thrown

F4 207–260 32–99 0.30–0.90 Well-constructed walls leveled

F5 261–318 100–315 1.0–3.1
Homes lifted off foundations 
and carried some distance,
cars thrown as far as 300 feet

Source: National Weather Service.
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The classification of the tornado gives an approximate depiction of what the corresponding 
damage will be.  HAZUS analysis for hurricane wind shows that wind speeds with a 1,000-
year hurricane event are roughly the same as a weak to mid-range EF1 (defined below) 
tornado.  These usually result in minimal extensive damage.  Damage likely to occur would 
be to trees, shrubbery, signs, antennas, and some damage to roofs and unanchored trailers.  
An Enhanced Fujita Scale (EF Scale) was developed and implemented operationally in 
2007.  The EF Scale was developed to better align tornado wind speeds with associated 
damages.  Table 5-24 provides a side-by-side comparison of the F Scale and the EF Scale.

Table 5-24.  Fujita Scale Vs.  Enhanced Fujita Scale

Fujita Scale Enhanced Fujita Scale

F Number Fastest 

1/4-mile (mph)

3-second gust 
(mph)

EF Number 3-second gust 
(mph)

0 40–72 45–78 0 65–85

1 73–112 79–117 1 86–110

2 113–157 118–161 2 111–135

3 158–207 162–209 3 136–165

4 208–260 210–261 4 166–200

5 261–318 262–317 5 Over 200

5.8.3 Hazard History
Table 5-25 includes descriptions of major tornado events that have touched down in the 
region.  Events have been broken down by the date of occurrence and, when available, by 
individual community descriptions.  When no community description is available, the 
general description applies to the entire region.  Although not comprehensive in terms of 
tornado fatalities and injuries, the NCDC database indicates that since 1950 there have 
been seven deaths and 328 injuries in the region due to tornadoes.  
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Table 5-25.  History of Tornado Events and Damages, 1790–2011

Date Damages

April 6, 1790 On April 6, 1790, a tornado struck Charles City and Dinwiddie Counties, 
destroying four mills and blowing down four houses at the New Glass 
Manufactory.  

July 27, 1816 Henrico County: A tornado touched down near Manchester, killing two 
people and injuring three more.  It was on the ground for about 14 miles.

(Source: Watson, Barbara McNaught. Virginia Tornadoes.  Retrieved from 
http://www.vdem.state.va.us/library/vatorn/va-tors.htm)

June 4, 1817 A tornado touched down in Henrico County, moved east from the southern 
part of Chickahominy (about 15 miles north of downtown Richmond), and 
across Henrico County to the Pamunky River in King William County, causing 
widespread destruction.  The tornado was about 200 to 300 yards wide.  It 
swept over several plantations.  One person was killed and four injured in 
Hanover County and another was killed in King William County.

(Source:  Virginia Tornadoes)

September 12, 
1878

A hurricane spawned tornadoes including one in Henrico County where one 
death and seven injuries occurred.  A tornado hit Goochland County near 
Dover Mills and was on the ground for 28 miles.

March 28, 1932 Goochland County: At just past midnight, a home was destroyed by an F2
tornado near Centerville.  Four people were critically injured.

June 1, 1951 City of Richmond: A severe tornado (F3) cut through the heart of Richmond 
(pop.  230,000).  It left a 4-mile path of damage that sent a dozen people to 
the hospital, injured scores more, and left more than a hundred homeless.  
Thirty-five buildings were destroyed and 126 received major damage; 1,000 
buildings in all were damaged.  Damages were estimated at more than $1 
million.  The tornado was seen tossing a car 30 to 40 feet into the air.  
Eyewitness accounts were reported in the next day's Richmond Times-
Dispatch (Vol.  101, No.  165): "It came on fast.  It sounded to me like an 
earthquake.  I saw rooftops flying through the air.  Pieces of tin and trees 
were falling on South Granby Street.  When it hit my house, the back of the 
house came down.  All the houses along here got hit in the back, and they all 
were half ripped down." - Perl Price, 1835 Rosewood Avenue.  "I had spotted 
the twister when I was near the Jefferson Hotel. It was a great swirling mass 
of wind, and I thought at first that there was a huge fire somewhere.  There 
wasn't any cone or funnel, like you expect with a tornado.  The wind seemed 
to swirl and swoop up everything from the edges, carrying leaves and debris 
in and up.  The air seemed to be full of all kinds of objects." - Louis J.  
Patterson, Richmond Times-Dispatch photographer.  And from the Richmond 
News Leader came this quote by John L.  Walker: "Four different clouds – all
funnel-shaped – were rushing toward the city.  Each one had a tail like a kite.  
Then the four came together in the shape of a huge auger that picked up 
everything in front of it." This report suggests that it was a multi-vortex 
tornado with, at one point, four vortices visible.

(Sources:  NCDC; Virginia Tornadoes)
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Table 5-25.  History of Tornado Events and Damages, 1790–2011

Date Damages

May 8, 1962 Goochland County: An F2 tornado touched down in the county killing one 
person and injuring two others.

March 24, 1969 City of Richmond: An F2 tornado injured one person and caused an 
estimated $250,000 in damage.

July 9, 1977 Goochland County: A tornado caused an estimated $250,000 in damage.

October 13, 1983 Goochland County: An F1 tornado occurred at 4 p.m.  It tracked 25 miles 
into Louisa County.  A few buildings and trees were destroyed or damaged.  
Damages were estimated at $25,000.  

May 8, 1984 City of Hopewell/Charles City County: A severe storm system tracked 
across Virginia producing a tornado near Cavalier Square Shopping Center.  It 
tracked through downtown Hopewell to Appomattox Manor in City Point.  
Damage was primarily to businesses rather than homes and was estimated at 
$1.36 million.  The Seaboard Coast Line Railway Office was demolished.  
Fifteen people were injured in Hopewell.  It crossed the James River into 
Charles City County adding another 15 miles to its path of destruction.  
Maximum strength was F2 and it was about 300 yards wide.  (Sources:
NCDC; The Progress-Index)

May 29, 1984 Chesterfield County: Although few details are available, an F2 tornado 
touched down in the county and caused approximately $2.5 million in 
damage.

April 2, 1990 Chesterfield County: A strong F2 tornado hit an auto dealership on U.S. 
Routes 1 and 301 causing extensive damage to the building and 25 cars.  
Total damages were estimated at $2.5 million.

August 6, 1993 Tornadic thunderstorms tracked across southern Chesterfield County 
through the Tri-Cities and Prince George County and north into Charles City.  
The thunderstorms produced several tornadoes across the Tri-Cities Area: 
City of Colonial Heights (F2), City of Petersburg (F3), Dinwiddie County, 
Sussex County, and City of Hopewell (F1).  On Pocahontas Island, a tornado 
damaged 58 residences.  The island lost power and sewage treatment.  An
estimated 7.8 million gallons of sewage flowed into the Appomattox River.  

Chesterfield County: A tornado uprooted trees in Matoaca and overturned 
tractor trailers on the I-295 bridge connecting Henrico and Chesterfield 
Counties, causing hours of delays.  Interstate 95 was shut down.  

City of Colonial Heights: A tornado destroyed the Wal-Mart, severely 
damaged other major retail stores in the area, and damaged 25 stores in the 
Southpark Mall area.  Vehicles in the parking lot were piled on top of each 
other.  Three deaths and 200 injuries were reported at Wal-Mart.  Damages 
were estimated at above $11 million.

Dinwiddie County: High windstorms and tornadoes generated damage in 
Church Road, Ford, and Old Pine.  In Ford, a high wind storm knocked down 
trees, power lines, and debris, damaging cars and homes from Wells Road to 
Baltimore Road.  The roof of a mobile home was removed.  In Old Pine, a 
farmhouse imploded.  In the county these events caused some injuries, 
destroyed three homes, and damaged eight others.  Large sections of the 
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Table 5-25.  History of Tornado Events and Damages, 1790–2011

Date Damages
county were without power.  

Greensville County: In Greensville County, high winds and torrential rains 
ripped through the Town of Jarratt.  Damages included demolished trailers 
and power outages.

City of Hopewell: An F1 tornado hit a 20-block area in the northwest corner 
of Hopewell causing damage to industrial buildings and causing heavy 
damage to Riverside Park Apartments. One hundred people were evacuated 
and 60 people were homeless.  Damages were estimated at more than $1.2 
million.

City of Petersburg: A tornado generating winds over 206 mph produced 
massive damage to the Old Towne and surrounding areas. Gas, electric, 
telephone, and sewage service was disrupted.  In Old Towne, the tornado 
leveled several buildings, blew out car windows, and tossed roofs and 
electrical lines.  The South Side Station Flea Market and Mini-Mall, 
restaurants, and businesses were in ruins.  Roofs were blown off of several 
businesses on the Old Towne fringe.  Many people at a lumber yard were 
injured.  Thirty-six buildings were severely damaged in Old Towne.  In 
Petersburg, 120 businesses and 50 homes were damaged.  One hundred forty 
people were evacuated from an apartment complex.  Damages were 
estimated at greater than $11.1 million in Petersburg and $10 million in Old 
Towne.

Prince George County: In Prince George County, a tornado caused the 
collapse of a concrete plant in Tarmac, severely injuring one person.

Sussex County: In Sussex County, a tornado in Waverly snapped and 
uprooted trees, and damaged homes and buildings from one end of town to 
the other.  A peanut warehouse on U.S. Route 460 was destroyed.  Power was 
disrupted in Stony Creek and Waverly.

(Sources: The Progress-Index, The Sussex-Surry Dispatch, and The 
Independent Messenger)

April 1, 1998 Hanover County: A tornado touched down near Coatesville and tracked to 
about 2 miles east/southeast of Noel.  The twister was rated an F3 with 
winds of more than 139 mph and caused approximately $800,000 in damage.

June 15, 2001 Henrico County: A tornado damaged trees and a few buildings, including a 
Bank of America building.  Total damages were estimated at $5,000.

April 28, 2002 Greensville County: An F1 tornado destroyed three mobile homes, damaged 
50 other homes, one business, and an apartment complex.  Total damages 
were estimated at $750,000.

May 5, 2002 On May 1, coupled with a thunderstorm, a tornado approached from 
Brunswick County and touched down in several places in Greensville County 
along U.S. Route 301 and in the City of Emporia.  This thunderstorm 
continued to the Tri-Cities Area producing heavy rain and wind gusts of up to 
80 mph.  In the Tri-Cities Area trees and power lines were knocked down, 
and street lights were out.  

City of Colonial Heights: Pressure from the storm punched a hole in the side 
wall of a store.
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Table 5-25.  History of Tornado Events and Damages, 1790–2011

Date Damages
City of Emporia: The tornado touched down around the Dry Bread-
Allentown Road area damaging two site-built houses and damaging 14 other 
homes.  An industrial plant had its roof torn off and a garage door fell on a 
pickup truck.  Fourteen apartments and more than 30 trees toppled at the 
Gardens of Emporia Cemetery.  Forty tombstones were damaged.  Two 
mobile homes in a trailer park were destroyed.  Two other mobile homes 
received major damage and 18 others had minor damage.  Three minor 
injuries were reported.  Numerous trees and power lines fell.  Interstate 95 
was blocked from fallen trees.  A transfer truck was overturned.  Nineteen 
families were displaced and the Red Cross housed 46 people.  Damages were 
estimated at approximately $700,000.

Greensville County: Damages were estimated at less than $1 million.

(Sources: The Progress-Index and The Independent Messenger)

April 28, 2008 City of Colonial Heights: An F1 tornado touched down in spots beginning 
near the end of the football field close to Colonial Heights Middle School.  The 
tornado then continued across I-95 and into the Dimmock Square Shopping 
Center.  The most significant damage occurred with the final touchdown in 
the Dimmock Square strip mall.  A string of four stores, around 75–80 yards 
in width, had ceiling tiles blown out, roofs peeled off, and windows blown 
out.  Several cars were damaged as some had windows shattered from flying 
debris.  Other vehicles were flipped and tossed about in piles.  Damage was 
estimated at $2 million.

Prince George County: A tornado lifted and crossed Temple Avenue from 
Colonial Heights into Prince George County.  The tornado touched down 
briefly near Flexon Drive, Fine Drive, and Puddleduck Drive.  Several trees 
were uprooted, a few were snapped off, and several homes were damaged.

July 9, 2008

(See Figure 5-17)

City of Petersburg: A tornado briefly touched down at the intersection of 
Farmer Street and Fairgrounds Road in the west section of Petersburg.  There 
was extensive damage to a warehouse, including the roof being blown off the 
building.  Total damage was estimated at $500,000.

October 27, 2010 City of Richmond: One person was injured as an EF1 tornado downed trees 
and power lines, and produced siding and roof damage to homes.  Many 
structures sustained damage from the tornado, with the most significant 
damage occurring as a result of trees and/or large branches falling on homes.  
Several homes were declared uninhabitable as a result.  Most of the damage 
was EF0 in intensity, with a few areas in the western half of the tornado path 
reaching low-end EF1 intensity.  Maximum wind speeds were estimated at 
approximately 90 mph.  The tornado moved from the City of Richmond into 
Henrico County.

Henrico and Hanover Counties: The tornado described above moved from 
the City of Richmond into Henrico County continuing its path of damage.  The 
tornado moved into Hanover County from Henrico County just before lifting.
The total path length of the tornado was approximately 11 miles.  The total 
damage from the twister is estimated at approximately $1.5 million.

April 16, 2011 Dinwiddie County: A high-end EF1 tornado touched down near Doyle Road 
west of Glebe Road and tracked to the Five Forks area, some 8 miles 
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Table 5-25.  History of Tornado Events and Damages, 1790–2011

Date Damages
east/northeast.  The twister injured at least four people, downed hundreds of 
trees, knocked down power lines, and damaged (minor to moderate) several 
homes.

October 14, 2011 New Kent County: Preliminary information showed the tornado had 95 mph 
winds and was 200 yards wide.  A school and a dozen homes suffered 
damage. One injury was reported.

(Source: The Virginian-Pilot) 

Figure 5-17.  An EF-1 Tornado in Petersburg, July 9, 2008 
Source: National Weather Service Wakefield/Jeff Seymour

Figure 5-18 presents the results of a tornado frequency analysis performed as part of the 
2010 Virginia State Hazard Mitigation Plan update.  The analysis suggests that relative to 
the entire Commonwealth of Virginia, the region is considered to be “Medium-High” to 
“High” in terms of tornado frequency.  Even so, annualized tornado frequency is quite low 
and calculated as being between 0.0000101 and 0.000316 for any particular point in the 
region, with no one particular jurisdiction more likely to experience tornadoes than any 
other.

Table 5-26 presents a calculation of annualized tornado occurrence by jurisdiction based on 
NCDC tornado data.  The annual tornado frequency, a reasonable predictor of future 
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tornado probability, ranges from 0.27 to 0.02 which roughly correlates to a tornado 
occurring every 4 to 50 years.

Table 5-27 and Figure 5-19 show tornado occurrences in the region since 1950.  
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Table 5-26.  Annualized Tornado Events and Losses

Jurisdiction

Annualized 
Number of 

Tornado 
Events

Annualized 
Losses

Charles City County 0.03 $14,768

Chesterfield County 0.27 $423,282

City of Colonial Heights 0.03 $245,348

Dinwiddie County (incl. Town of McKenney) 0.14 $227,056

City of Emporia 0.03 $3,523

Goochland County 0.10 $25,266

Greensville County (incl. Town of Jarratt) 0.08 $19,039

Hanover County (incl.  Town of Ashland) 0.19 $28,106

Henrico County 0.20 $120,813

City of Hopewell 0.08 $301,132

New Kent County 0.07 $779

City of Petersburg 0.07 $1,148,747*

Powhatan County 0.02 $0

Prince George County 0.17 $231,691

City of Richmond 0.15 $78,106

Surry County (incl. Towns of Claremont, Dendron, Surry) 0.10 $18,424

Sussex County (incl. Towns of Stony Creek, Wakefield, Waverly) 0.12 $38,289

Total 1.63 $2,924,370

*Particularly damaging tornado events in 1984 and 1993 play a significant role in this 
loss estimate.
Source: National Climatic Data Center.



Richmond-Crater Multi-Regional Hazard Mitigation Plan

5-88

Table 5-27.  Tornado Touchdowns by Fujita Rating, 1950 – April 2011

County F0 F1 F2 F3 F4 Total

Charles City County 1 3 1 1 0 6

Chesterfield County 4 7 2 0 0 13

City of Colonial Heights 0 1 0 0 0 1

Dinwiddie County (incl. Town of McKenney) 2 4 0 0 0 6

City of Emporia 0 0 0 0 0 0

Goochland County 0 4 1 0 0 5

Greensville County (incl. Town of Jarratt) 3 3 1 0 0 7

Hanover County (incl.  Town of Ashland) 6 1 1 1 0 9

Henrico County 3 1 0 0 0 4

City of Hopewell 1 0 1 1 0 3

New Kent County 3 1 0 1 0 5

City of Petersburg 1 1 1 1 1 5

Powhatan County 1 0 0 0 0 1

Prince George County 1 0 1 0 0 2

City of Richmond 3 3 3 0 0 9

Surry County (incl. Towns of Claremont, 
Dendron, Surry)

2 3 0 0 0 5

Sussex County (incl. Towns of Stony Creek, 
Wakefield, Waverly)

1 2 1 1 0 5

Total 32 34 13 6 1 86
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5.8.4 Vulnerability Analysis

Probability 
Tornadoes are considered to be low-frequency, high-impact events.  Electrical utilities and 
communications infrastructure are vulnerable to tornadoes.  Damage to power lines or 
communication towers has the potential to cause power and communication outages for 
residents, businesses, and critical facilities.  In addition to lost revenues, downed power 
lines present a threat to personal safety.  Further, downed wires and lightning strikes have 
been known to spark fires.   

Impact and Vulnerability
A structure’s tornado vulnerability is the same as that for other types of extreme wind 
events and is based in large part on building construction and standards as discussed 
previously in greater detail in the section on Building Types (within the Wind Hazard 
section).  Other factors such as location, condition, and maintenance of trees also play a 
significant role in determining vulnerability.

Human vulnerability is based on the availability, reception, and understanding of early 
warnings of tornadoes (e.g., Tornado Warning issued by the NWS) and access to substantial 
indoor shelter.  In some cases, despite having access to technology (computers, radio, 
television, cell phones, outdoor sirens, etc.) that allow for receiving warnings, language 
differences may prevent some individuals from understanding them.  Once warned of an 
impending tornado hazard, to seek shelter indoors on the lowest floor of a substantial 
building away from windows is recommended as the best protection against bodily harm.

Risk and Loss Estimation
Although historical data indicates that there has been some small variation in the 
distribution of tornadoes across the region, the probability of experiencing a tornado is 
roughly equal for all of the jurisdictions.  With this being the case, the vulnerability of 
critical facilities across the area is largely determined by construction type of each 
particular facility.  Wood-framed structures are generally considered to be more vulnerable 
to tornado damage than steel, brick, or concrete structures.

Table 5-26 illustrates that based on the historical record, roughly one to two tornado events 
occur annually in the region resulting in about $2.9 million in damages.  This loss figure is 
skewed by two particularly damaging tornado events that occurred on August 6, 1993 
(which impacted multiple jurisdictions) and May 8, 1984.  The City of Petersburg was hit 
hard in both instances and has a very high annualized tornado loss estimate as a result.

Jurisdictional executive summaries highlight hazards and vulnerability within the 
community.  
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5.9 Thunderstorms (including Hail and Lightning)

5.9.1 Hazard Profile
Thunderstorms are caused when air masses of varying temperatures and moisture content 
meet. All thunderstorms produce lightning.  Droplets of water in a thunderstorm may get 
picked up in the storm’s updraft, a column of rising air.  The updraft can carry the droplets 
to levels of the atmosphere where temperatures are below freezing.  The frozen droplets, 
now hail, may then fall due to gravity and can injure people and animals.  

5.9.2 Magnitude or Severity
A bolt of lightning can reach temperatures approaching 50,000 degrees Fahrenheit.  
Lightning can remain in-cloud or can make contact with the ground or other surfaces.  A
cloud-to-ground bolt of lightning can sometimes strike locations 10 or more miles away from 
the parent thunderstorm, producing the effect that the lightning came from ‘out of the blue’ 
or without warning.  In the past 30 years, lightning has killed an average of 58 people per 
year in the United States.10

Hail can be smaller than a pea, or as large as a softball, and can be very destructive to 
automobiles, glass surfaces (e.g., skylights and windows), roofs, siding, plants, and crops.11

5.9.3 Hazard History
Virginia averages 40 to 50 thunderstorm days per year.12 Thunderstorms can occur any 
day of the year and at any time of the day, but are most common in the late afternoon and 
evening during the summer months.  In addition to flooding rainfall, damaging winds, and 
possibly tornadoes (as discussed in previous hazard sections), thunderstorms might also 
produce large hail and deadly lightning.  

Past occurrences of thunderstorm events that produced damage, injuries, or fatalities as a 
result of hail or lightning are listed in Table 5-28 and shown in Figure 5-20.  The NCDC 
database shows that at least two people in the region have been killed and three others 
injured as a result of lightning since 1993.  The database did not indicate any deaths or 
injuries in the region during this period as a result of hail.

10 http://www.weather.gov/os/lightning/overview.htm; NWS; retrieved April 11, 2011.
11 Talking About Disaster.
12 Sammler, William.  Personal interview, September 15, 2005. (National Weather Service, Warning Coordination 
Meteorologist, Wakefield, Virginia office.)



Richmond-Crater Multi-Regional Hazard Mitigation Plan

5-92

Table 5-28.  History of Hail/Lightning Events and Damages, 1993–2010 

Date Damages

August 3, 1993 Chesterfield County: a man was struck and killed by lightning while mowing 
grass in his backyard.

May 25, 1994 Henrico County: a 26-year–old person was struck and killed by lightning 
while standing under a tree at Glenwood Golf Course.  Storms also produced 
golf ball-sized hail and caused approximately $5,000 in damage.

July 27, 1995 Henrico County: lightning sparked two separate house fires that caused 
approximately $135,000 in damage.

June 24, 1996 Chesterfield County: Lightning sparked fires that damaged four homes and a 
large shed.  Damage was estimated at $77,000.

May 8, 1998 City of Hopewell: A 12-year-old boy was injured when he was struck by 
lightning at Carter G.  Woodson school.

August 18, 2001 Prince George County: Hail, up to the size of baseballs, was reported near 
Disputanta.  An estimate of damage was not available.

May 9, 2003 Sussex County:  Hail, larger than softballs (approximately 4.25 inches in 
diameter), caused an estimated $15,000 in damage near the Town of Jarratt.

Dinwiddie County: Hail, up to 2.75 inches in diameter (baseball-sized), was 
reported near the intersection of U.S. Route 1 and Route 650.  The hail caused 
approximately $5,000 in damage.

April 20, 2009 City of Emporia: Ping pong ball-sized hail damaged 164 cars and trucks at a 
General Motors dealership.

August 12, 2010 Hanover County: Hail, two inches in diameter, damaged vehicles in the 
county east of Old Cold Harbor.
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Figure V-20.  Large Hail Reports 1955 - 2010
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5.9.4 Risk Assessment

Probability 
Although most frequent in the Southeast and parts of the Midwest, thunderstorms are a 
relatively common occurrence across the region and have been known to occur in all 
calendar months.  No one portion of the region is deemed more likely to experience 
thunderstorms than another portion of the region.  Table 5-29 indicates the annualized 
number of hail and damaging lightning events by jurisdiction based on NCDC data.

Impact and Vulnerability
Electrical utilities and communications infrastructure are vulnerable to lightning.  Damage 
to power lines or communication towers due to direct lightning strikes have the potential to 
cause power and communication outages for residents, businesses, and critical facilities.  In 
addition to lost revenues, downed power lines present a threat to personal safety.  Further, 
downed wires and lightning strikes have been known to spark fires.   

A structure’s thunderstorm vulnerability is based in large part on building construction and 
standards.  Other factors, such as location, condition, and maintenance of trees also plays a 
significant role in determining vulnerability.  Windows, roofs, and siding are most 
vulnerable to the impacts of large hail.  

Human vulnerability is based on the availability and reception of early warnings of 
significant thunderstorm events (i.e., Severe Thunderstorm Warning issued by the NWS) 
and access to substantial indoor shelter.  Seeking shelter indoors on the lowest floor of a 
substantial building away from windows is recommended as the best protection against 
thunderstorm-related hazards.  

Risk and Loss Estimation
A quantitative assessment of critical facilities at risk for hail and lightning damage was not 
feasible for this plan update.  It is important to note, however, that not all critical facilities 
have redundant power sources and may not even be wired to accept a generator for 
auxiliary power.  Future plan updates should consider including a more comprehensive 
examination of critical facilities that are vulnerable to these hazards.

Table 5-29 is based on NCDC historical data; on average, the region experiences 
approximately six hail storms and one to two damaging lightning events annually.  In 
terms of damages, roughly $1,651 in losses is attributed to hail and $80,821 to lightning on 
a yearly basis.

The jurisdictional executive summaries highlight hazards and vulnerability within the 
community.
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Table 5-29.  Annualized Hail/Lightning Events and Losses

Jurisdiction Annualized 
Number of 
Hail Events

Annualized 
Hail Losses

Annualized 
Number of 
Damaging 
Lightning 

Events

Annualized 
Lightning 
Losses ($)

Charles City County 0.15 $0 0.06 $334

Chesterfield County 1.13 $112 0.29 $6,982

City of Colonial Heights 0.16 $0 0.00 $0

Dinwiddie County (incl. Town of 
McKenney)

0.33 $228 0.18 $1,296

City of Emporia 0.09 $188 0.00 $0

Goochland County 0.44 $117 0.00 $0

Greensville County (incl. Town 
of Jarratt)

0.13 $0 0.00 $0

Hanover County (incl.  Town of 
Ashland)

0.75 $107 0.18 $9,771

Henrico County 1.05 $291 0.59 $60,317

City of Hopewell 0.07 $0 0.12 $379

New Kent County 0.20 $117 0.00 $0

City of Petersburg 0.09 $0 0.12 $910

Powhatan County 0.36 $0 0.12 $0

Prince George County 0.47 $44 0.18 $832

City of Richmond 0.40 $0 0.00 $0

Surry County (incl. Towns of 
Claremont, Dendron, Surry)

0.18 $0 0.00 $0

Sussex County (incl. Towns of 
Stony Creek, Wakefield, 
Waverly)

0.25 $446 0.00 $0

Total 5.78 $1,651 1.65 $80,821

Source: National Climatic Data Center.

5.10 Winter Weather 

5.10.1 Hazard Profile
Winter weather comes in many forms ranging from sub-freezing temperatures and 
dangerously low wind chills to an assortment of precipitation including freezing rain, sleet 
and snow.  Snow typically maintains its crystalline structure from the clouds in which it 
forms until it reaches the surface.  Freezing rain, on the other hand, may have started in 
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the clouds as either rain or snow, but reaches the surface as liquid that freezes on contact 
with surfaces (power lines, tree limbs, the ground) with temperatures below freezing.  
Freezing rain can accrete on these surfaces resulting in a glaze of ice.  Sleet reaches the 
surface in the form of clear pellets of ice that bounce upon contact.

5.10.2 Magnitude or Severity
The impacts of winter storms are usually minimal in terms of property damage and long-
term effects.  The most notable impact from winter storms is damage to power distribution 
networks and utilities.  Severe winter storms have the potential to inhibit normal functions 
of the community.  Governmental costs for this type of event include needed personnel and 
equipment for clearing streets.  Private-sector losses are attributed to lost work when 
employees are unable to travel.  Homes and businesses suffer damage when electric service 
is interrupted for long periods of time.  Several utility companies provide service to the 
region, which can make power restoration complicated.  

Health threats can become severe when frozen precipitation makes roadways and 
walkways very slippery, when prolonged power outages occur, and when fuel supplies are 
jeopardized.  Occasionally, buildings may be damaged when snow loads exceed the design 
capacity of their roofs or when trees fall due to excessive ice accumulation on branches.  The 
water content of snow can vary significantly from one storm to another and can drastically 
impact the degree to which damage might occur.  In snow events that occur at 
temperatures at or even above freezing, the water content of the snowfall is generally 
higher.  Higher water content translates into a heavier, “wet” snowfall that more readily 
adheres to power lines and trees, increasing the risk of their failure.  Roof collapse is also 
more of a concern with wetter, heavier snowfall.  On the other hand, clearing of roadways 
and sidewalks is considerably easier with a drier, more powdery snow.  A dry, fluffy snow is 
less likely to accumulate on power lines and trees.  This type of snow generally occurs in 
temperatures below freezing, as water content decreases with temperature.  The primary 
impact of excessive cold is increased risk for frostbite, and potentially death, as a result of 
over-exposure to extreme cold.  

Some of the secondary effects presented by extreme/excessive cold are a danger to livestock 
and pets, as well as frozen water pipes in homes and businesses.

5.10.3 Hazard History
Table 5-30 includes descriptions of major winter storm events in the region.  Events have 
been broken down by the date of occurrence and, when available, by individual community 
descriptions.  When no community description is available, the general description applies 
to the entire region.  All descriptions are based on NCDC and VDEM data unless otherwise
noted.  Although very limited in terms of winter weather-related fatalities and injuries, the 
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NCDC database indicates that since 1993 there has been one death and five injuries in the 
region due to winter storm events.

Table 5-30.  History of Winter Storm Events and Damages, 1940–2010

Date Damages

January 23–24, 1940 A major winter storm dumped more than 2 feet of snow across parts of the 
region with drifts reaching more than 4 feet high in some areas.  Businesses 
were closed for two days and some schools were closed for a week.

January 22, 1943 An ice storm impacted the region with a glaze of ice approximately 1 inch 
thick.  Thousands of trees were damaged and power lines downed due to 
the weight of the ice, resulting in power and telephone outages.

March 7–8, 1962 A major Nor’easter that the U.S. Weather Bureau termed the “Great Atlantic 
Storm” (also referred to as the “Ash Wednesday” storm) impacted the 
region.  The storm produced heavy rain closest to the coast and more than 
2 feet of snow in some areas well inland.  Gale- force winds and near-record 
tides sent rivers and the Atlantic Ocean surging over sea walls and beaches.  
This event flooded low-lying coastal areas and caused destruction inland 
along rivers and bays.  Power was knocked out to thousands and total
damages for six impacted states  totaled hundreds of millions of dollars.  

(Source: The Progress-Index)

January 26, 1977 Several weeks of ice, snow (11.1 inches), and record low temperatures 
produced one of the coldest winter seasons.  The James River and 
Chesterfield County rivers were frozen.  Residences and businesses 
experienced frozen and burst pipes.  Ice and freezing temperatures caused 
nuclear plant shutdowns.  Ice in the James River stopped ferry service.  

Chesterfield County: These conditions produced icy roads and sidewalks, 
and closed railroads and schools in the county.  The event caused 75 
accidents, several pedestrian injuries, and several drowning deaths.

City of Colonial Heights: The event caused numerous accidents,.  several 
pedestrian injuries, and several drowning deaths.

Dinwiddie County: See overall event description.

City of Emporia: Heating fuel supply and distribution was slowed, causing 
brownouts and major power outages.  This reduced heating fuel supply, 
forced state-ordered bans of all non-essential natural gas use, curtailed 
business hours, and reduced business thermostats to 65 degrees.  This ban 
generated numerous layoffs and unemployment claims.

Greensville County: These conditions produced icy roads and sidewalks, 
closed railroads, and closed schools for four days.  

City of Hopewell: This event caused numerous accidents with several 
pedestrian injuries and several drowning deaths.

City of Petersburg: These conditions produced icy roads and sidewalks, 
closed railroads, and closed schools.  The event caused 21 accidents, s.  
several pedestrian injuries, and several drowning deaths.

Sussex County: This event caused numerous accidents, with several 
pedestrian injuries and several drowning deaths.

(Sources: The Progress-Index, The Independent-Messenger, and Sussex-
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Table 5-30.  History of Winter Storm Events and Damages, 1940–2010

Date Damages
Surry Dispatch)

February 18–19, 
1979

On President’s Day, heavy snowfall came down across the region at the rate 
of 1 to 3 inches per hour at times.  Total snow accumulations ranged from 6 
to as much as 20 inches.  

February 10–11, 
1983

The “Blizzard of ‘83” set snowfall records through much of central and 
southwestern Virginia.  Over a foot of snow fell in many areas.  The costs of 
clearing the snow from state roads were estimated at $9 million.

City of Richmond: The city recorded 18 inches of snow.

December 23, 1993 On December 23 and 25, the Crater region received 14 inches of snow, with 
freezing rain on December 27.  Primary and secondary roads were covered 
with snow, ice, and slush.  Public transit was shut down and various 
businesses closed early.  This event caused 232 traffic accidents in the 
Crater region.

Chesterfield County: This event caused 109 traffic accidents in the county.

Dinwiddie County: Governments closed early in Dinwiddie County.

City of Hopewell: This event caused 232 accidents in the city.  Interstate 
295 near Hopewell had significant ice.

Prince George County: This event caused 30 traffic accidents in the 
county.  The county government closed early.

(Source: The Progress-Index)

March 13–14,1993 Termed “The Storm of the Century,” this system impacted nearly all of the 
East Coast from Florida to New England.  The storm brought strong winds 
and rain that changed to snow over the area.  The heaviest accumulations 
were found over western portions of the region and into the Appalachians.

February 8 through 
February 12, 1994

A severe ice storm hit the Tri-Cities Area from February 8 through 
February 12 helping to produce the harshest winter in a decade.

Chesterfield County: The roof of the county library and several school 
buildings were damaged, with estimates at $300,000.

Dinwiddie County: More than 3,000 homes were without power.  
Damages were estimated at $10,000.

Surry County: In Surry County this ice storm damaged a water tower for 
the school system, knocking out heating and cooling for 30 hours.  Damages 
were estimated at $30,000.

(Sources: The Sussex-Surry Dispatch and The Independent Messenger)

March 1 through 
March 5, 1994

A severe ice storm that hit the Tri-Cities Area from March 1 through March 
5, contributed to the harshest winter in a decade. This ice storm had a 
separate disaster declaration from the February 1994 ice storm.  This ice 
storm produced 50-knot winds and tides up to 3.5 feet above normal, 
suspending ferry service across the James River.  There was a significant 
increase in the number of potholes later in the spring on state highways 
due to this event and the February events.

City of Emporia: Emporia had $20,000 of damage to street and road 
surfaces.
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Table 5-30.  History of Winter Storm Events and Damages, 1940–2010

Date Damages
Surry County: Roads were flooded, trees were knocked down onto roads, 
and schools closed early.

(Sources: The Sussex-Surry Dispatch and The Independent Messenger)

January 13, 1996 From January 6 through January 15, two snow storms, striking first from 
the south and then from the north, produced large and prolonged snowfall.  
Snow and rain froze on roads, producing hazardous conditions and 
numerous accidents.  School systems throughout the region were closed for 
five days.  Businesses were closed and  360 customers were without power 
in the Town of Stony Creek, City of Hopewell, and Disputanta.  Numerous 
minor injuries were reported from car accidents and falls.  Several 
residents were hospitalized for pneumonia.  People sought shelter in hotels 
and local shelters (51 in Emporia).

Chesterfield County: School systems were closed for five days.  

City of Colonial Heights: School systems were closed for five days.  Roofs 
collapsed due to the weight of snow.  

Dinwiddie County: School systems were closed for five days.  

Greensville County: School systems were closed for five days.  Snow 
removal costs were estimated at $32,000.

City of Hopewell: School systems were closed for five days.  Roofs 
collapsed due to the weight of snow.  

City of Petersburg: More than 2 feet of snow fell in the city.  School 
systems were closed for five days.  Roofs collapsed due to the weight of 
snow in the Cities of Colonial Heights and Hopewell.  Snow removal was an 
issue in Petersburg, with removal costs estimated at $42,000.

Prince George County: School systems were closed for five days.  

Surry County: More than 14 inches of snow fell in the county.  

Sussex County: More than 14 inches of snow fell in the county.  

(Sources: The Progress-Index, The Independent-Messenger, and Sussex-
Surry Dispatch)

December 23, 1998 A severe ice storm hit the Tri-Cities Area December 23 through December 
27.  Warm, moist air from the south mixed with icy cold air from the north 
and drenched the region with freezing rain.  The precipitation covered 
roads, power lines, and trees with ice and caused  numerous accidents, 
trees and power poles to topple, and power outages from utility lines 
crashing to the ground.  It was the worst ice storm in five years and hit the 
Tri-Cities Area hard.  This ice storm produced the worst power outages 
electric companies had seen.  Power was out for several days.  Sewage and 
water service was disrupted.  Residents sought shelter in local motels 
instead of shelters. Telephone service was sporadic.  Though numerous 
accidents occurred, especially along I-295, there were no serious injuries.  
Recovery was slowed due to workers off for the holiday and thawing trees 
knocking down previously repaired power lines.

City of Colonial Heights: Eighty-five percent of residents were without 
power.  
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Table 5-30.  History of Winter Storm Events and Damages, 1940–2010

Date Damages
Dinwiddie County: The county had no power and no water.  

Greensville County: Eighty-one percent of residents were without heat
and power.

City of Hopewell: Eighty percent of residents were without power.  

City of Petersburg: Customers without power totaled 60,200.  

(Sources: The Sussex-Surry Dispatch, The Tidewater News, and The 
Independent Messenger)

January 19–30, 2000 During a one-week period in January, two winter storms produced major 
snowfall (13 to 18 inches with 3.5-foot drifts), blizzard conditions, and 
damaging ice accumulations.  Ice accumulations on January 30 topped one-
half inch in spots.  This event iced and uprooted trees, disrupted power, 
and closed schools for several days.  Contractors were hired to service 
several communities.  A tractor-trailer overturned on I-95.  

Chesterfield County: Cold temperatures froze pipes, causing them to burst 
throughout the county.  Snow removal costs were estimated at more than 
$115,000.

City of Colonial Heights: This event iced and uprooted trees, disrupted 
power, and closed schools for six days.  Cold temperatures froze pipes and 
caused them to burst.  Snow removal costs were estimated at more than 
$32,000.

Dinwiddie County: This event iced and uprooted trees, disrupted power, 
and closed schools for eight days.

City of Emporia: Snow machinery breakdowns and low temperatures 
hindering salt effectiveness hampered removal.  Snow removal costs were 
estimated at more than $50,000.

Goochland County: The county recorded 9.5 inches of snow.

Greensville County: This event iced and uprooted trees, disrupted power, 
and closed schools for eight days.

City of Petersburg: Cold temperatures froze pipes, causing them to burst.  
Snow removal costs were estimated at more than $380,000.

Prince George County: This event iced and uprooted trees, disrupted 
power, and closed schools for seven days.  Cold temperatures froze pipes, 
causing them to burst.  

City of Richmond: Richmond International Airport closed during the snow 
event when 10 to 13 inches of snow fell.  During the January 30 ice event, 
more than 300,000 residents in and around the city were without power.  
Two people were injured.

New Kent County: The county recorded 16 inches of snow.  .

(Sources: The Progress-Index, Sussex-Surry Dispatch, and The 
Independent Messenger)

January 22, 2005 Freezing rain accumulated to between 0.25 and 0.75 inches across the 
region.  In addition to causing numerous accidents on slippery roadways, 
the ice brought down power lines and tree branches resulting in power 
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Table 5-30.  History of Winter Storm Events and Damages, 1940–2010

Date Damages
outages throughout the region.

December 18–19, 
2009

The first of a series of winter storms to impact the region during the 2009–
2010 winter season dumped heavy snow through portions of the area.  The 
heaviest snow fell over the northern and western sections of the region 
where 12 to 16 inches blanketed Hanover, Goochland, and Powhatan 
Counties.  Amounts were in the 2- to 4-inch range south over Greensville 
County and the City of Emporia and generally less than 2 inches over Surry 
and Sussex Counties.

January 30, 2010 A major winter storm impacted the area bringing significant snowfall and 
gusty winds.  Low pressure tracked from the Southeastern U.S. off the 
Carolina coast, developing into a powerful coastal storm.  Snow totals 
ranged from 7 to 14 inches through most of the area with a few spots 
reporting higher amounts.

February 5–6, 2010 Yet another snow storm impacted the region, bringing heavy snowfall.  The 
snow was heaviest across northern portions of the region, with a total of 
more than 10 inches near the Town of Ashland and through Goochland 
County, 6 to 7 inches in the City of Richmond and vicinity, and 1 to 3 inches
in Greensville, Sussex, and Surry Counties.  Northern Virginia and the 
Washington, D.C.  metro area received more than 2 feet in some spots.  The 
snow was accompanied by winds that gusted more than 30 mph which 
caused considerable blowing and drifting and very hazardous travel.

December 25, 2010 A 4- to 10-inch snowfall blanketed the region with the heaviest amounts 
falling over the south and eastern sections.  Amounts ranged from 4 inches 
northwest of the City of Richmond, 6 to 7 inches in the Cities of Petersburg 
and Emporia, and around a foot near the Town of Wakefield.

As part of the 2006 analysis, gridded climate data was obtained from the Climate Source 
and through the Virginia View program.  This data was developed by the Oregon State 
University Spatial Climate Analysis Service using PRISM (Parameter-elevation 
Regressions on Independent Slopes Model).  This climate mapping system is an analytical 
tool that uses point weather station observation data, a digital elevation model, and other 
spatial datasets to generate gridded estimates of monthly, yearly, and event-based climatic 
parameters.

The mean annual days map reveals the 30-year average of the number of days that a 
location will receive greater than 1 inch of snowfall in a 24-hour period in a given year.  

A criterion of greater than 1 inch was selected for winter snowfall severity assessment 
because this depth will result in complete road coverage that can create extremely 
dangerous driving conditions and will require removal by the local community.  This 
amount of snowfall in a 24-hour period can also lead to business closures and school delays 
or cancellation.  
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Figure 5-21 shows the average number of days with snowfall greater than 1 inch for the 
state.  The analysis shows that the highest frequency of days with greater than 1 inch of 
snow is found in the higher elevations of western portions of the commonwealth.  On the 
flip side, southern and southeastern portions of the commonwealth typically only 
experience one day or fewer where snowfall accumulates to more than an inch.  Availability 
of new data through PRISM is now somewhat restricted due to that program’s limited 
remaining funding.  This circumstance prevented a similar or updated analysis for this 
plan’s update.  Even so, the previous analysis is based on long-term records and is still 
considered valid.

The Virginia Tech Center for Geospatial Information and Technology performed analyses of 
weather station daily snowfall data for the Commonwealth of Virginia’s Hazard Mitigation 
Plan in 2008.  Station-specific statistics were used as the basis for a seamless statewide 
estimate based on multiple linear regressions between the weather statistics (dependent 
variable) and elevation and latitude (independent variables).  Figure 5-22 shows that the 
average number of days with at least 3 inches of snowfall ranges from 1.51 to 2 days over 
northwestern portions of the region, including portions of Hanover, Goochland, Powhatan, 
and Henrico Counties to 1.5 days or fewer over the remainder of the area.
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Figure 5-21.  Virginia Average Number of Days with Snowfall > 1 Inch
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5.10.4 Ice Potential
Another challenge with winter weather in the region is the amount of ice that often 
accompanies the winter season.  Ice in winter storms takes two primary forms:

Sleet is rain that freezes into ice pellets before it reaches the ground.  Sleet usually 
bounces when hitting a surface and does not stick to objects; however, it can accumulate 
like snow and cause roads and walkways to become hazardous.

Freezing rain (also known as an ice storm) is rain that falls onto a surface that has a 
temperature below freezing.  The cold surface causes the rain to freeze, so surfaces such as 
tree branches, utility wires, vehicles, and roads become glazed with ice.  Even small 
accumulations of ice can cause significant hazards to people, especially to pedestrians and 
motorists, as well as to property.13

Ice from freezing rain can accumulate on trees, power lines, and communication towers 
causing damage and leading to power and communication outages that can last for days, 
and in the most severe cases, for weeks.  Even small accumulations of ice can be severely 
dangerous to motorists and pedestrians.  Bridges and overpasses are particularly 
dangerous because they freeze before other surfaces.

The debris created by the trees can also blocks roadways and impact emergency services.  
Clean-up of the debris is often complicated because responsibility is shared by the Virginia 
Department of Transportation (VDOT) and private utility companies.

5.10.5 Vulnerability Analysis

Probability 
Winter storms can be a combination of heavy snowfall, high winds, ice, and extreme cold.  
Winter weather typically impacts the state of Virginia between the months of November 
and April, with varied intensities.  

To determine the geographic distribution and frequency with which major snow or ice 
events impact the region, National Weather Service (NWS) warnings and advisories issued 
between 2006 and January 2011 were examined (see Table 5-31).  The NWS criteria for 
alerts are as follows:

Winter Storm Warning: Issued when snowfall of 4 or more inches will fall within 12 hours, 
or 5 or more inches within 24 hours; and/or when one-quarter inch or  more of ice (freezing 
rain) accumulation is expected.

Winter Weather Advisory: Issued when snowfall or ice might cause inconvenience but 
amounts are expected to be less than that of the other warning types, or visibility is not as 
impaired.  A further examination of the alerts was completed to determine the primary 
precipitation mode: mostly snow, mostly ice, or a mix of ice/snow.

13 Talking About Disaster.
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The most winter weather alerts during the 2006 to January 2011 period were issued for 
Goochland County, followed closely by Powhatan County.  The fewest alerts were issued for 
Henrico County.  For the region as a whole, alerts were issued for snow more often than ice.  
Based on the data during the five-year period, there are roughly three to four winter 
weather-related warnings or advisories issued on an annual basis for any particular 
jurisdiction.

Table 5-31.  National Weather Service Winter Alerts, 2006–2011

Jurisdiction Winter 
Storm 

Warning 
(mostly 
snow)

Winter 
Weather 
Advisory 
(mostly 
snow)

Winter 
Weather 
Advisory 
(mostly 

ice)

Winter 
Weather 
Advisory 

(equal 
ice/snow 

mix)

Total 
Warnings/Advisories

Annualized 
Warnings/Advisories

Charles City County 5 9 2 4 15 3.2

Chesterfield County 
(City of Colonial 
Heights)

7 8 3 5 16 3

Dinwiddie County (incl. 
Town of McKenney)

5 8 2 5 15 4.2

Goochland County 5 12 5 4 21 3.4

Greensville County 
((incl. Town of Jarratt 
and City of Emporia)

5 13 2 2 17 3.8

Hanover County (incl. 
Town of Ashland)

6 12 3 4 19 2.8

Henrico County (incl. 
City of Richmond)

7 6 3 5 14 3

New Kent County 4 8 3 4 15 4

Powhatan County 6 11 5 4 20 3.4

Prince George County 
(incl. Cities of Hopewell 
and Petersburg)

5 10 3 4 17 3.6

Surry County (incl. 
Towns of Claremont, 
Dendron, Surry)

3 14 2 2 18 3.6

Sussex County (incl. 
Towns of Stony Creek, 
Wakefield, Waverly)

4 13 3 2 18 3.2

Total 62 124.5 36 45 205

Impact and Vulnerability
Winter storm vulnerability can be thought of in terms of individual, property, and societal 
elements.  For example, the exposure of individuals to extreme cold, falls on ice-covered 
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walkways, and automobile accidents is heightened during winter weather events.  
According to NCDC records dating back to 1993, at least one fatality was officially recorded 
as having resulted from winter storms in the planning region.  NCDC storm events records 
typically do not contain traffic fatalities blamed on wintry weather, and although details 
were not provided, the fatality took place during a severe snow storm on January 25, 2000.  

Property damage due to winter storms includes damage done by and to trees, water pipe 
breakage, structural failure due to snow loads, and injury to livestock and other animals.  A 
single winter event can cause hundreds of thousands or even millions of dollars in property 
damages, as was witnessed during an ice storm that caused an estimated $26.6 million 
(adjusted for inflation to 2011 dollars) in damages across much of the region from December 
23 to 25, 1998.  The disruption of utilities and transportation systems, as well as lost 
business and decreased productivity, are vulnerabilities of society as a whole.  In terms of 
critical facility vulnerability, those facilities located in Goochland and Powhatan Counties 
are slightly more inclined to experience significant ice and snow as compared to facilities 
located in other parts of the region based on NWS data.

The vulnerability to damages varies in large part due to specific factors; for example, 
proactive measures such as regular tree maintenance and utility system winterization can 
minimize property vulnerability.  Localities accustomed to winter weather events are 
typically more prepared to deal with them and therefore less vulnerable than localities that 
rarely experience winter weather.

Risk and Loss Estimation
A quantitative assessment of critical facilities for winter storm risk was not feasible for this 
plan update.  Even so, it is apparent that transportation structures are at great risk from 
winter storms.  In addition, building construction variables – particularly roof span and 
construction method, are factors that determine the ability of a building to perform under 
severe stress weights from snow.  Finally, not all critical facilities have redundant power 
sources and may not even be wired to accept a generator for auxiliary heat.  Future plan 
updates should consider including a more comprehensive examination of critical facility 
vulnerability to winter storms.  

Removal of ice and snow can be an expensive proposition.  VDOT and local public works 
departments can spend thousands to even millions in a single winter preparing for and 
then removing wintry precipitation.  Table 5-32 is an estimate of costs related to ice and 
snow removal for those roadways or portions of roadways that are the responsibility of the 
Richmond District of VDOT.  The costs reported for each jurisdiction do not include costs 
incurred by jurisdictions for those roadways for which they are responsible and for which 
VDOT does not maintain.
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Table 5-32.  Richmond District Virginia Department of Transportation 
Snow- and Ice-Related Costs

Counties 2008 2009 2010 Total

Charles City County $83,861 $155,610 $345,139 $584,611

Chesterfield County $462,252 $1,025,759 $3,898,592 $5,386,603

Dinwiddie County $95,747 $214,048 $652,107 $961,901

Goochland County $208,535 $290,151 $791,330 $1,290,017

Hanover County $291,047 $611,360 $1,843,701 $2,746,108

Henrico County $175,665 $1,063,700 $2,358,826 $3,598,191

New Kent County $138,910 $283,146 $683,368 $1,105,424

Powhatan County $69,189 $250,395 $1,041,657 $1,361,241

Prince George County $125,243 $209,974 $485,724 $820,941

Interstates 

South (portions of the City of 
Colonial Heights, City of Hopewell, 
City of Petersburg, Dinwiddie 
County, and Prince George County)

$1,181,819 $1,274,350 $1,077,874 $3,534,043

North (portions of the City of 
Richmond, and Hanover,  Henrico, 
Powhatan, and Chesterfield 
Counties)

$2,806,822 $2,970,701 $2,547,462 $8,324,985

I-64 East (Portions of New Kent and 
Henrico Counties)

$225,607 $176,554 $223,594 $625,755

I-64 West (Portions of Goochland 
County)

$97,844 $212,937 $349,449 $660,230

Total $5,962,543 $8,738,684 $16,298,823 $31,000,049

Table 5-33 summarizes NCDC historical data for winter weather events since 1993.  Based 
on this data, on average, the region experiences approximately seven winter weather events 
annually, of which 0.176 have historically included significant accumulations of ice (due to 
freezing rain).  In terms of annualized damages, roughly $512,755 in losses is attributed to 
winter weather events, $500,619 of which is attributed to ice storms.  The highest number 
of winter weather events annually was found to occur in Goochland and Hanover Counties, 
while the largest winter weather-related losses on an annual basis were noted in Goochland 
and Powhatan Counties.

The jurisdictional executive summaries highlight hazards and vulnerability within the 
community.
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Table 5-33.  Annualized Winter Weather Events

Jurisdiction Number of Ice 
Storm Events

Ice Storm 
Losses

Number of All 
Winter Weather 

Events

All Winter 
Weather 

Losses

Charles City County 0.12 $41,821 2.00 $42,419

Chesterfield County 0.12 $20,910 2.88 $21,462

City of Colonial Heights 0.12 $20,910 2.82 $21,462

Dinwiddie County (incl. 
Town of McKenney)

0.12 $41,821 2.24 $42,925

City of Emporia 0.06 $20,029 1.76 $20,436

Goochland County 0.12 $43,850 3.41 $45,573

Greensville County (incl. 
Town of Jarratt)

0.06 $20,029 1.76 $20,436

Hanover County (incl.  
Town of Ashland)

0.12 $41,821 3.47 $42,509

Henrico County 0.12 $20,910 2.71 $21,210

City of Hopewell 0.12 $13,940 2.06 $14,561

New Kent County 0.12 $41,821 2.00 $42,419

City of Petersburg 0.12 $13,940 2.06 $14,561

Powhatan County 0.12 $43,850 2.88 $45,483

Prince George County 0.12 $13,940 2.12 $14,561

City of Richmond 0.12 $20,910 2.65 $21,210

Surry County (incl. 
Towns of Claremont, 
Dendron, Surry)

0.06 $40,058 1.88 $40,873

Sussex County (incl. 
Towns of Stony Creek, 
Wakefield, Waverly)

0.06 $40,058 2.00 $40,656

Total 0.176 $500,619 7.18 $512,755

Source: National Climatic Data Center.

5.11 Droughts and Extreme Heat 

5.11.1 Hazard Profile
A drought can be characterized in several different ways depending on the impact.  The 
most common form of drought is agricultural.  Agricultural droughts are characterized by 
unusually dry conditions during the growing season.  Meteorological drought is an extended 
period of time (six or more months) with precipitation of less than 75% of normal 
precipitation.  Severity of droughts often depends on the community’s reliance on a specific 
water source.  The probability of a drought is difficult to predict given the number of 
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variables involved.  As seen in the Table 5-35, drought conditions appear to make an 
appearance at least once a decade.

5.11.2 Magnitude or Severity
Many problems can arise at the onset of a drought, some of which include diminished water
supplies and quality, undernourishment of livestock and wildlife, crop damage, and possible 
wildfires.  Secondary impacts from droughts pose problems to farmers with reductions in 
income, while food prices and lumber prices could drastically increase.  

High summer temperatures can exacerbate the severity of a drought.  When soils are wet, a 
significant portion of the sun’s energy goes toward evaporation of the ground moisture.  
However, when drought conditions eliminate soil moisture, the sun’s energy goes toward 
heating the ground surface and temperatures can soar, further drying the soil.  The impact 
of excessive heat is most prevalent in urban areas, where urban heat-island effects prevent 
inner-city buildings from releasing heat built up during the daylight hours.  Secondary 
impacts of excessive heat are severe strain on the electrical power system and potential 
brownouts or blackouts.  

Extreme heat combined with high relative humidity slows evaporation, limiting the body’s 
ability to efficiently cool itself.  Overexposure may result in heat exhaustion or stroke, 
which could lead to death.  The Centers for Disease Control and Prevention state that 
excessive heat exposure caused 8,015 deaths in the United States between 1979 and 1999.14

The Virginia Department of Health reports that between 1999 and 2004 there were three 
deaths from extreme heat in the Richmond region.  All three deaths occurred in Hanover 
County.

Table 5-34 provides a summary of drought categories and impacts produced by the U.S. 
Drought Monitor.  The U.S. Drought Monitor classification used both science and 
subjectivity, the result of which is a drought severity classification table for each dryness 
level.  Notice that water restrictions start off as voluntary and then become mandatory. 

14 National Center for Environmental Health, Centers for Disease Control.  About Extreme Heat.  Retrieved from 
http://www.cdc.gov/nceh/hsb/extremeheat/ 
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Table 5-34.  Drought Severity Classification and Possible Impacts

Category Description Possible Impacts

D0 Abnormally dry

Going into a drought: short-term dryness slows planting, 
growth of crops or pastures; fire risk above average.  
Coming out of a drought: some lingering water deficits; 
pastures or crops not fully recovered.

D1 Moderate drought
Some damage to crops, pastures; fire risk high; streams, 
reservoirs, or wells low; some water shortages develop or 
are imminent; voluntary water use restrictions requested.

D2 Severe drought
Crop or pasture losses likely; fire risk very high; water 
shortages common; water restrictions imposed.

D3 Extreme drought
Major crop/pasture losses; extreme fire danger; 
widespread water shortages or restrictions.

Source: U.S. Drought Monitor.

For excessive heat, the NWS uses heat index thresholds as criteria for the 
issuance of heat advisories and excessive heat warnings.  The NWS issues heat-
related bulletins to inform citizens of forecasted extreme heat conditions.  These 
bulletins are based on projected or observed heat index values and include: 
Excessive Heat Outlook: When there is a potential for an excessive heat event 
within three to seven days.

Excessive Heat Watch: When conditions are favorable for an excessive heat event 
within 12 to 48 hours but some uncertainty exists regarding occurrence and 
timing.

Excessive Heat Warning/Advisory: When an excessive heat event is expected 
within 36 hours.  These products are usually issued when confidence is high that 
the event will occur.  A warning implies that conditions could pose a threat to life 
or property, while an advisory is issued for less serious conditions that may 
cause discomfort or inconvenience, but could still lead to threat to life and 
property if caution is not taken.

5.11.3 Hazard History
There have been a number of significant droughts recorded in Virginia since 1900.  An 
extended period of abnormally dry weather occurred during a period of four years, from 
1998 to 2002.  This period saw rainfall levels well below normal and caused many 
communities throughout the state to institute water restrictions.

Table 5-35 includes descriptions of major droughts that have occurred in the Crater region.  
Drought conditions generally occur over a region or larger area rather than in a single 
jurisdiction.  
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Table 5-35.  History of Drought Events and Damages, Richmond-Crater 
Region, 1976–2007 

Date Damages

November 1976 – September 1977 The region experienced ten months of below average 
precipitation.  The drought began in November 1976 when 
rainfall totaled only 50% to 75% of normal.  During the rest 
of the winter, storms tracked across the Gulf.  During the 
spring and summer storms tracked across the Great Lakes.  
These weather patterns created significant droughts 
throughout most of Virginia.

June – November 1998 A heat wave over the Southeast produced warm and dry 
conditions over much of Virginia.  Unusually dry conditions 
persisted through much of the fall.  The drought produced 
approximately $38.8 million in crop damages over portions 
of central and south-central Virginia.

December 2001 – November 2004 Beginning in the winter of 2001, the Mid-Atlantic began to 
show long-term drought conditions.  The NWS issued reports 
of moisture-starved cold fronts that would continue 
throughout the winter.  Stream levels were below normal 
with record lows observed at gauges for the York, James, and 
Roanoke River basins.  By November 2002, the U.S. Secretary 
of Agriculture had approved 45 counties for primary disaster 
designation, while 36 requests remained pending.

2007 Unusually dry conditions persisted through a significant 
portion of the year through much of southern and central 
Virginia.  Virginia as a whole experienced its tenth driest year 
on record.

5.11.4 Vulnerability Analysis

Probability 
Based on historical frequency of occurrence using NCDC and other NWS data, a reasonable 
determination of probability of future drought events can be made.  The NCDC database 
indicates that drought events of some significance occur roughly every year and a half 
(statistically 0.412 events annually) in the region (see Table 5-36).

Table 5-36.  Annualized Drought Events and Losses

Jurisdiction
Annualized 

Number of Events
Annualized Crop 

Losses

Charles City County 0.18 $259,879

Chesterfield County 0.12 $226

City of Colonial Heights 0.12 $226

Dinwiddie County (incl. Town of McKenney) 0.29 $495,419

City of Emporia 0.18 $226
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Table 5-36.  Annualized Drought Events and Losses

Jurisdiction
Annualized 

Number of Events
Annualized Crop 

Losses

Goochland County 0.24 $235,991

Greensville County (incl. Town of Jarratt) 0.18 $226

Hanover County (incl.  Town of Ashland) 0.29 $495,419

Henrico County 0.29 $117,996

City of Hopewell 0.18 $86,626

New Kent County 0.18 $259,879

City of Petersburg 0.18 $86,626

Powhatan County 0.29 $495,419

Prince George County 0.18 $86,626

City of Richmond 0.29 $117,996

Surry County (incl. Towns of Claremont, Dendron, Surry) 0.18 $452

Sussex County (incl. Towns of Stony Creek, Wakefield, 
Waverly) 0.18 $452

Total 0.412 $2,739,683

Source: National Climatic Data Center.

Impact and Vulnerability
If a significant drought event were to occur, it could bring economic, social, and 
environmental impacts to the study area.  Commonly, one of the most significant economic 
effects to a community is agricultural impact.  Other economic effects could be felt by 
businesses that rely on adequate water levels for their day-to-day business, such as 
carwashes and laundromats.  

Droughts can also create conditions that promote the occurrence of other natural hazards 
such as wildfires and wind erosion.  The likelihood of flash flooding is increased if a period 
of severe drought is followed by a period of extreme precipitation.  Low-flow conditions also 
decrease the quantity and pressure of water available to fight fires, while the dry conditions 
increase the likelihood that fires will occur.  

Environmental drought impacts include those on both human and animal habitats and 
hydrologic units.  During periods of drought, the amount of available water decreases in 
lakes, streams, aquifers, soil, wetlands, springs, and other surface and subsurface water 
sources.  This decrease in water availability can affect water quality such as oxygen levels, 
bacteria, turbidity, temperature increase, and pH changes.  Changes in any of these levels 
can have a significant effect on the aquatic habitat of numerous plants and animals found 
throughout the study area.  
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Low water flow can result in decreased sewage flows and subsequent increases in 
contaminants in the water supply.  Decrease in the availability of water also decreases 
drinking water supply and the food supply as food sources become scarcer.  This disruption 
can work its way up the food chain within a habitat.  Loss of biodiversity and increases in 
mortality can lead to increases in disease and endangered species.

Table 5-37 provides an overview of the agricultural products that could be affected by a 
drought.  These numbers are based on the 2007 Census of Agriculture conducted by the 
U.S. Department of Agriculture.  The numbers show all of the counties with significant 
agricultural sectors that could be impacted by droughts.  Hanover County, in particular, 
had approximately $43 million in products sold, most of which were crops.

Table 5-37.  Value of Agricultural Products Potentially Affected by Droughts

Jurisdiction

Land in Farms  -
2007 Acreage 

(% change from 
2002)

Market Value of Agricultural Products Sold ($1,000)

Total Value of 
Agricultural Products 

Sold ($)

Value of Crops 
Including 

Nursery and 
Greenhouse ($)

Value of 
Livestock, 

Poultry, and 
Their Products 

($)

Charles City County 27,489 (-4%) 10,529 N/A N/A

Chesterfield County 21,527 (-8%) 4,487 2,166 2,322

Dinwiddie County 78,840 (-15%) 12,590 8,263 4,327

Goochland County 59,292 (+13%) 11,236 3,647 7,590

Greensville County 48,741 (+15%) 7,154 6,698 456

Hanover County 91,789 (-9%) 43,904 35,607 8,298

Henrico County 20,096 (-29%) 8,482 8,183 299

New Kent County 20,361 (+5%) 4,614 4,313 301

Powhatan County 29,792 (-45%) 8,734 2,692 6,041

Prince George 
County 

44,805 (-19%) 5,488 5,001 487

Surry County 41,108 (-14%) 13,867 8,241 5,626

Sussex County
74,224 

(0.0004%)
16,947 N/A N/A

Total 148,032

Source: United States Department of Agriculture, Virginia Agricultural Statistics Service.  2007 Census of 
Agriculture.  County Profiles.  

In terms of extreme heat, the elderly, small children, the chronically ill and pets are most 
vulnerable.

Risk and Loss Estimation
In general, outside of potential water supply issues associated with a prolonged drought, 
droughts have little impact on critical facilities.
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The data shows recurrence of drought conditions, of varying magnitude, on a relatively 
regular basis.  With records dating back to 1993, the NCDC database indicates that 
drought events of some significance occur roughly every year and a half (statistically 0.412 
events annually) in the region (see Table 5-36).  Based on historical data, it is reasonable to 
assume that drought events will continue to impact the region with some regularity into 
the future.  On an annualized basis, crop losses associated with drought events are roughly 
$2.7 million for the region.

The jurisdictional executive summaries highlight hazards and vulnerability within the 
community.

5.12 Mass Evacuation

5.12.1 Hazard Profile
Mass evacuations from urban areas can strain a community’s resources and cause gridlock 
on major transportation routes, overcrowding of hospitals and shelters, and increased load 
on local utilities’ infrastructures leading to potential failure.  

VDOT has worked with the localities to develop incident plans that include evacuation 
routes.  When an event occurs, the Emergency Alert System (EAS) provides the latest 
information on evacuation.  The majority of the Richmond and Crater regions are within 
the Richmond Extended EAS area.  Surry County is an exception and is part of the Eastern 
Virginia EAS area.

Many of the region’s community emergency operations plans outline the concerns 
surrounding mass evacuation, in terms of jurisdictional evacuation, evacuation of other 
areas in which the locality acts as a “host,” or as a transit route locale.  

5.12.2 Hazard History
A mass evacuation of significant proportions has not impacted the area in the past decade.  
In anticipation of Hurricane Floyd in September 1999, more than three million people were 
evacuated from Florida to the North Carolina coastline, and to a lesser extent from the 
Virginia coast.  Although the majority of these evacuations were from North and South 
Carolina coasts to inland areas of those states, some limited impact was likely experienced 
in the planning region.

5.12.3 Vulnerability Analysis

Probability 
The probability of a mass evacuation impacting the planning region includes factors such as 
the probability and location of the hazard (e.g., terrorist incident, hurricane, etc.) that 
would make such an evacuation necessary, as well as sociological considerations.  
Determining the probability of a mass evacuation was not quantified for this plan update.  
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Future plan updates should consider potential methods and data that might allow such an 
analysis.  

Impact and Vulnerability
An influx of evacuees as a result of a mass evacuation has the potential to overload 
infrastructure and support systems.  Impacted segments might include transportation, 
public safety, medical facilities and shelters, utilities, and depending on the duration of the 
evacuation, potentially the education sector.  Although vulnerability is difficult to quantify, 
jurisdictions located along major evacuation routes (interstates and major highways) are 
more likely to be impacted than those away from such routes.

Risk and Loss Estimation
Mass evacuations do not necessarily pose a structural risk to critical facilities, but rather 
have the potential to strain critical services and resources by overwhelming response 
systems. Such risks were not quantified in terms of dollar losses for this plan update.

A major concern for the region is the possibility of a mass evacuation of the coastal areas of 
Virginia and North Carolina due to a hurricane threat, or from the Northern 
Virginia/Washington, D.C. metro area due to a potential or actual terrorist attack.  

A project termed the U.S. Route 460 Corridor Improvements Project is proposed to create a 
four-lane divided limited access highway between the Cities of Petersburg and Suffolk in 
Virginia.  The highway could potentially serve as a route for those evacuating the coast due 
to a hurricane threat.

Researchers at the Institute for Infrastructure and Information Assurance, which is part of 
James Madison University, have conducted preliminary studies to determine the possible 
number of displaced residents that may need to be temporarily housed in the region, and 
the impact resulting from the increased traffic flow on Interstates 64, 66, and 81.  The 
Institute has developed a Rural Citizen’s Guide for Emergency Preparedness that provides 
citizens with information on threats facing rural areas and ways to prepare for emergencies 
(natural and human-made).  Terrorism-related issues for Northern Virginia and adjacent 
regions will require extensive intra-regional planning and cooperation in the future.  

Some localities have detailed evacuation routes in the Warning, Evacuation, and 
Emergency Transportation Annex of their emergency operations plans.  These jurisdictions 
have established traffic control measures and routes to enhance the rate of evacuation and 
to provide security for evacuated areas, critical facilities, and resources.  The emergency 
operations plans address evacuation from the locality, and touch on the potential impacts 
caused by a mass evacuation.  The type and scale of event that warrants evacuation will 
drive the type of response the localities will implement.  To assist and mitigate against 
mass evacuation, jurisdictions should include additional detail in their plans regarding 
secondary evacuation routes, coordination between and among neighboring jurisdictions, 
the number and location of potential shelters, and what needs the communities foresee in 
their capacity as “host” communities.  
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5.13 Wildfires 

5.13.1 Hazard Profile 
Wildfires can be classified as either wildland fires or urban-wildland interface (UWI) fires.  
The former involves situations where a wildfire occurs in an area that is relatively 
undeveloped except for the possible existence of basic infrastructure such as roads and 
power lines.  An urban-wildland interface fire includes situations in which a wildfire enters 
an area that is developed with structures and other human developments.  In UWI fires, 
the fire is fueled by both naturally occurring vegetation and the urban structural elements 
themselves.  According to the National Fire Plan issued by the U.S. Departments of 
Agriculture and Interior, the urban-wildland interface is defined as “…the line, area, or 
zone where structures and other human development meet or intermingle with 
undeveloped wildlands or vegetative fuels.”   

A wildfire hazard profile is necessary to assess the probability of risk for specific areas.  
Certain conditions must be present for a wildfire hazard to occur.  A large source of fuel
must be present; the weather must be conducive (generally hot, dry, and windy); and fire 
suppression sources must not be able to easily suppress and control the fire.  After a fire 
starts, topography, fuel, and weather are the principal factors that influence wildfire 
behavior.  According to the Virginia Department of Forestry (VDOF), there are several 
factors that influence an area’s risk to the occurrence of wildfires.  These include, but are 
not limited to:

Historical wildfire data

Land cover

Percent slope of topography

Slope orientation

Population density

Distance to roads

Railroad buffer

Road density and developed 
areas

5.13.2 Severity or Magnitude 
A wildfire can range from a very localized and containable burn to an out-of-control blaze 
that can spread quickly and is capable of scorching thousands of acres of land over many 
days. The Virginia wildfire season is normally in the spring (March and April) and then 
again in the fall (October and November).  During these months, the relative humidity is 
usually lower and the winds tend to be higher.  In addition, the hardwood leaves are on the 
ground, providing more fuel and allowing the sunlight to directly reach the forest floor, 
warming and drying the surface fuels.

As fire activity fluctuates during the year from month to month, it also varies from year to 
year.  Historically, extended periods of drought and hot weather can increase the risk of 
wildfires.  Some years with adequate rain and snowfall amounts keep fire occurrences low; 
while other years with extended periods of warm, dry, and windy days exhibit increased fire 
activity.
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Long-term climate trends as well as short-term weather patterns play a major role in the 
risk of wildfires occurring.  For instance, short-term heat waves along with periods of low 
humidity can increase the risk of fire, while high winds directed toward a fire can cause it 
to spread rapidly.

There are numerous secondary effects that could impact the study area due to wildfires.  
Areas that have been burned due to wildfires have an increased risk of flooding and 
landslides in the event of heavy rains.  Additional secondary impacts due to wildfires 
include a degradation of air and water quality, as well as a threat to wildlife habitat 
including endangered species.  

5.13.3 Hazard History
Most of Virginia’s wildfires were caused either intentionally or unintentionally by humans.  
Due to the growth of the population of the commonwealth, there has been an increase in 
people living in the urban-wildland interface, as well as an increase in use of the forest for 
recreational purposes.  Historical records of wildfire events specific to the study area are
limited, and not all wildfires are reported.  

The VDOF website provided fire incidence data for five years between 1995 and 2008.  The 
data provided by VDOF was summarized into the following tables.  Table 5-38 provides 
information on the number of wildfires per jurisdiction per year.  Tables 5-39 and 5-40 
provide a summary of the number of acres burned and total damages associated with 
wildfires in the region.  According to VDOF records, there were 1,721 wildfires that burned 
approximately 20,000 acres and caused nearly $2 million in damages in the region during 
the period.  Dinwiddie County experienced the most occurrences and acres burned as well 
as the highest dollar amount of damages due to the hazard.  It should be noted that 33% of 
fires were caused by debris burning, followed by 18% caused by miscellaneous conditions, 
and 16% caused by children.
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5.13.4 Vulnerability Analysis

Probability 
The probability of wildfires is difficult to predict and is dependent on many things, 
including the types of vegetative cover in a particular area, and weather conditions, 
including humidity, wind, and temperature.  Analysis of VDOF data indicates that on an 
annual basis, roughly 132 wildfires impact the region.

Impact and Vulnerability 
VDOF used a Geographic Information System (GIS) to develop a statewide spatial Wildfire 
Risk Assessment model to identify areas where conditions are more conducive and 
favorable for wildfires to occur and advance.  This model incorporated the factors listed in 
the Hazard Profile section and weighted them on  a scale of 0 to 10, with 10 representing 
the characteristic of each factor that has the highest wildfire risk.  With this model VDOF 
identified areas of the study area as having a wildfire risk level of High, Medium, or Low.
The results are shown on the maps included at the end of this section (Figure 5-24).  New 
Kent and Charles City Counties have the largest proportion of high risk areas while 
Henrico County and the City of Richmond have the least amount.

Hurricanes Isabel and Irene downed thousands of trees in both New Kent and Charles City
Counties in 2003 and 2011, respectively.  While the counties removed the most hazardous 
trees from public facilities and many homeowners have removed trees from their property, 
thousands still remain.  These trees provide an easy source of fuel for wildfires and create a 
high risk across these counties.

Goochland County has been working with VDOF to promote best management practices 
among landowners in the county.  The department and the county have offered joint 
courses on forestry management and wetlands protection.  In addition, the county has 
thinned more than 160 acres as part of instituting best management practices on county-
owned property.  

Risk and Loss Estimation
Table 5-41 shows the percentages of critical facilities in fire risk zones, with 20.23% in the 
high-risk category.  Almost all critical facilities in the high potential category are cell and 
radio towers.  Figure 5-23 shows locations of critical facilities in relation to fire risk zones.  
Charles City, New Kent, and Powhatan Counties have the highest number of critical 
facilities in the high wildfire potential zones.  
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Table 5-41.  Number of Critical Facilities by Fire Risk 

Jurisdiction Name Low Moderate High Total
% High 

Risk
Charles City County 1 8 13 22 59.09%

Chesterfield County 50 103 76 229 33.19%

City of Colonial 
Heights

12 2 0 14 0.00%

Dinwiddie County 25 40 6 71 8.45%

Town of McKenney 1 0 0 1 0.00%

City of Emporia 12 2 4 18 22.22%

Goochland County 8 31 7 46 15.22%

Greensville County 6 7 8 21 38.10%

Town of Jarratt 0 0 1 1 100.00%

Hanover County 27 74 18 119 15.13%

Town of Ashland 12 10 0 22 0.00%

Henrico County 139 68 29 236 12.29%

City of Hopewell 20 2 0 22 0.00%

New Kent County 0 18 21 39 53.85%

City of Petersburg 26 11 2 39 5.13%

Powhatan County 1 18 22 41 53.66%

Prince George County 6 26 16 48 33.33%

City of Richmond 131 0 2 133 1.50%

Surry County 10 12 10 32 31.25%

Town of Claremont 0 1 0 1 0.00%

Town of Dendron 0 2 0 2 0.00%

Town of Surry 0 3 1 4 25.00%

Sussex County 6 28 8 42 19.05%

Town of Jarratt 0 0 1 1 100.00%

Town of Stony Creek 0 1 0 1 0.00%

Town of Wakefield 4 0 0 4 0.00%

Town of Waverly 2 0 1 3 33.33%

Total 499 467 245 1211 20.23%
Town of Jarratt is shown in both Greensville and Sussex Counties.
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Figure V-23.  Wildfire Vulnernability and Critical Facilities 
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Jurisdictional Risk
The VDOF wildfire risk assessment is shown in Figure 5-24. VDOF defines woodland home 
communities as clusters of homes located along forested areas at the wildland-urban 
interface that could possibly be damaged during a nearby wildfire incident.  Table 5-42
illustrates the number of woodland communities while Table 5-43 illustrates the number of 
homes in woodland communities, as designated by the Virginia Department of Forestry.  
The data indicates that approximately 46% of woodland home communities in the region 
are located in a high-fire-risk area.  Of the 132,218 homes in woodland home communities, 
approximately 33% are located in a high-fire-risk area.  



Richmond-Crater Multi-Regional Hazard Mitigation Plan

5-128

The jurisdictional executive summaries highlight hazards and vulnerability within the 
community.

Table 5-42.  Number of Woodland Communities by Fire Risk

Jurisdiction Name Low Moderate High Total
% High 

Risk

Charles City County 0 6 36 42 86%

Chesterfield County 82 140 189 411 46%

City of Colonial Heights 0 0 1 1 100%

Dinwiddie County 1 5 4 10 40%

Town of McKenney 1 0 0 1 0%

City of Emporia 5 0 0 5 0%

Goochland County 4 93 79 176 45%

Greensville County 1 5 0 6 0%

Town of Jarratt 0 0 2 2 100%

Hanover County 10 184 79 273 29%

Town of Ashland 2 3 1 6 17%

Henrico County 54 67 74 195 38%

City of Hopewell 1 0 0 1 0%

New Kent County 0 8 47 55 85%

City of Petersburg 5 2 4 11 36%

Powhatan County 0 31 73 104 70%

Prince George County 2 7 24 33 73%

City of Richmond 23 2 4 29 14%

Surry County 0 0 1 1 100%

Town of Claremont 0 0 1 1 100%

Town of Dendron 0 0 0 0 0%

Town of Surry 0 0 0 0 0%

Sussex County 0 0 1 1 100%

Town of Jarratt 0 0 2 2 100%

Town of Stony Creek 0 0 0 0 0%

Town of Wakefield 0 0 0 0 0%

Town of Waverly 0 0 0 0 0%

Totals 191 553 622 1,366 46%
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Table 5-43.  Number of Homes in Woodland Communities by Fire Risk

Jurisdiction Name Low Moderate High Total
% High 

Risk

Charles City County 0 136 855 991 86%

Chesterfield County 20,697 27,146 25,142 72,985 34%

City of Colonial Heights 0 0 75 75 100%

Dinwiddie County 135 144 253 532 48%

Town of McKenney 31 0 0 31 0%

City of Emporia 240 0 0 240 0%

Goochland County 138 3,099 2,720 5,957 46%

Greensville County 85 149 0 234 0%

Town of Jarratt 0 0 76 76 100%

Hanover County 981 7,278 3,342 11,601 29%

Town of Ashland 255 312 14 581 2%

Henrico County 13,700 4,409 3,761 21,870 17%

City of Hopewell 65 0 0 65 0%

New Kent County 0 293 1,829 2,122 86%

City of Petersburg 555 104 271 930 29%

Powhatan County 0 713 3,204 3,917 82%

Prince George County 415 199 1,397 2,011 69%

City of Richmond 7,595 65 185 7,845 2%

Surry County 0 0 15 15 100%

Town of Claremont 0 0 21 21 100%

Town of Dendron 0 0 0 0 0%

Town of Surry 0 0 0 0 0%

Sussex County 0 0 43 43 100%

Town of Jarratt 0 0 76 76 100%

Town of Stony Creek 0 0 0 0 0%

Town of Wakefield 0 0 0 0 0%

Town of Waverly 0 0 0 0 0%

Totals 44,892 44,047 43,279 132,218 33%



£ ¤46
0

£ ¤5
8

£ ¤1

£ ¤6
0

£ ¤25
8

£ ¤30
1

£ ¤3
3

¤
£ ¤30

1

£ ¤46
0

£ ¤36
0

£ ¤36
0

£ ¤1
7

£ ¤1
5

£ ¤1
7

£ ¤25
8

£ ¤1
£ ¤6

0

£ ¤30
1

£ ¤1
3

£ ¤5
8

£ ¤52
2

£ ¤25
8

£ ¤6
0

£ ¤25
0

£ ¤1

§̈ ¦85

§̈ ¦95
§̈ ¦64

§̈ ¦29
5

£ ¤1
5

£ ¤36
0

§̈ ¦64

§̈ ¦29
5

§̈ ¦95

§̈ ¦85

S
us

se
x

H
an

ov
er

S
ur

ry

B
ru

ns
w

ic
k

M
ec

kl
en

bu
rg

S
uf

fo
lk

A
m

el
ia

D
in

w
id

di
e

Lo
ui

sa

uc
ki

ng
ha

m

S
ou

th
am

pt
on

Lu
ne

nb
ur

g

C
he

st
er

fi
el

d

be
m

ar
le

N
ot

to
w

ay

E
ss

ex

Fl
uv

an
na

C
ar

ol
in

e

H
en

ri
co

Is
le

 o
f 

W
ig

ht

P
ow

ha
ta

n

G
re

en
sv

ill
e

G
oo

ch
la

nd

C
um

be
rl

an
d

ri
nc

e 
E

dw
ar

d

N
ew

 K
en

t

K
in

g 
W

ill
ia

m
K

in
g 

an
d 

Q
ue

en

P
ri

nc
e 

G
eo

rg
e

Yo
rk

G
lo

uc
es

te
r

R
ic

hm
on

d

C
ha

rl
es

 C
it

y
Ja

m
es

 C
it

yM
id

dl
es

exLa
nc

as
t

N
ew

po
rt

 N
ew

s

N
or

th

R
ic

hm
on

d P
et

er
sb

ur
gH

op
ew

el
l

A
sh

la
nd

E
m

po
ri

a

W
ill

ia
m

sb
ur

g

Fr
an

kl
in

C
ol

on
ia

l H
ei

gh
ts

Ja
m

es
Rive

r

York
Rive

r

Rap pa
ha

nno
ck

River

So
ur

ce
:  

   
VD

O
F,

 2
00

3,
 2

00
7,

 2
00

8
   

VB
M

P 
- V

G
IN

, 2
01

0
   

R
R

PD
C

, 2
01

0 
   

   
 

   
U

SG
S 

- N
H

D
, 2

00
9 

   
   

 

/
0

6
12

18
3

M
ile

s
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In summary, based on the VDOF historical record (1995–2008; refer to Table 5-44), the 
region experiences approximately 132 fires per year that result in approximately $152,941 
in damages.  The past is a reasonable predictor of the future.  It should be expected that the 
region will continue to battle wildfires from time to time, particularly during extended 
periods of dry and windy weather.

Table 5-44.  Wildfire Events and Losses, 1995–2008

Jurisdiction Name
Total Annualized

Total 
Acres

Total 
Damage

Number of 
Events Losses

Charles City County 392.5 $71,100 10.31 $5,469

Chesterfield County 631.2 $53,675 18.92 $4,129

City of Colonial Heights 3 $500 0.08 $38

Dinwiddie County 13,227.05 $868,350 17.38 $66,796

Town of McKenney 0 0.00 $0

City of Emporia 2.25 $100 0.23 $8

Goochland County 232.1 $120,100 10.15 $9,238

Greensville County 1,758.3 $359,175 6.54 $27,629

Town of Jarratt 0.5 0.08 $0

Hanover County 432.8 $133,840 10.92 $10,295

Town of Ashland 7.5 $1,200 0.31 $92

Henrico County 328.5 $28,040 6.46 $2,157

City of Hopewell 0.1 0.08 $0

New Kent County 199.1 $11,150 11.69 $858

City of Petersburg 26.4 0.31 $0

Powhatan County 167.4 $167,100 11.92 $12,854

Prince George County 533.6 $22,990 9.62 $1,768

City of Richmond 6 $100 0.15 $8

Surry County 656.7 $45,700 5.15 $3,515

Town of Claremont 0 0.00 $0

Town of Dendron 0 0.00 $0

Town of Surry 0 0.00 $0

Sussex County 1,175.1 $104,040 11.85 $8,003

Town of Jarratt 0.5 0.08 $0

Town of Stony Creek 0 0.00 $0

Town of Wakefield 1.5 $1,000 0.08 $77

Town of Waverly 0.2 $75 0.15 $6

Total 19,781 $1,988,235 132.46 $152,941

Source: Virginia Department of Forestry.
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5.14 Landslide and Shoreline/Coastal Erosion  

5.14.1 Hazard Profile

Landslides
The term “landslide” describes many types of downhill earth movements ranging from 
rapidly moving catastrophic rock avalanches and debris flows in mountainous regions to 
more slowly moving earth slides.15

Shoreline/Coastal Erosion
NOAA describes shoreline/coastal erosion as a process whereby large storms, flooding, 
strong wave action, sea level rise, and human activities, such as inappropriate land use, 
alterations, and shore protection structures, wear away beaches and bluffs.  Erosion 
undermines and often destroys homes, businesses, and public infrastructure.16

5.14.2 Magnitude or Severity
The severity of a landslide is dependent on many factors including the slope and width of 
the area involved and any structures or infrastructure directly in the path of the slide.  
Impacts of a landslide can range from a minor inconvenience to a life-threatening situation 
when automobiles and buildings are involved. The extent or severity of erosion is related to 
a number of factors: composition of the shoreline (rock, sand, clay, marsh, or human-made 
structures), fetch, orientation to prevailing wind direction, and relative sea level rise.17

5.14.3 Hazard History

Landslides
The greatest landslide hazards are found in the higher elevations of western and 
southwestern Virginia.  Analysis of the hazards here is limited by the availability of data.  
There is no comprehensive database documenting all landslide occurrences within the 
commonwealth.  

Local officials from the City of Richmond reported that a number of areas in the city were 
affected by landslides triggered by the rains of Tropical Storm Gaston in August 2004.  The 
Church Hill and Riverside Drive sections of Richmond experienced 14 inches of rain in 
eight hours.  

15 National Disaster Education Coalition. Talking About Disaster: Guide for Standard Messages. 
Washington, D.C., 2004.
16 NOAA. (2011) http://coastalmanagement.noaa.gov/hazards.html#erosion
17 Virginia Department of Mine Minerals and Energy. (2011) 
http://www.dmme.virginia.gov/DMR3/coastalerosion.shtml
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Although no significant landslide occurrences have been reported for the rest of the region, 
the following map from the 2010 Virginia State Hazard Mitigation Plan (Figure 5-25) shows 
landslide susceptibility and incidence for the region based on U.S. Geological Survey 
(USGS) analysis and data.  A strip of High Susceptibility and Moderate Incidence runs 
through portions of Henrico County and the City of Richmond and touches portions of 
Chesterfield and Prince George Counties and the Cities of Hopewell, Petersburg, and 
Colonial Heights (Figure 5-26).

Figure 5-25.  U.S. Geological Survey Landslide Susceptibility and Incidence
Source: 2010 Virginia State Hazard Mitigation Plan
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Shoreline/Coastal Erosion
The shoreline areas of the region are consistently undergoing coastal erosion.  However, 
severe storms that increase wave activity, such as hurricanes, tropical storms, and 
nor’easters, sea level rise, and shoreline development can increase occurrences of erosion.
The banks of the James River have historically experienced substantial erosion (varying 
rates) from storm events. However, data regarding specific events that resulted in 
substantial erosion is lacking.

5.14.4 Vulnerability Analysis

Landslides
The probability of a landslide is difficult to ascertain given the lack of data available to 
perform such an analysis.  Even so, landslide events in the region are considered to be a 
low-probability event, but with the potential to have a significant impact when and where 
they do occur.  

The USGS first developed a national landslide incidence map in 1982.  This national map 
was used as a basis for the maps in this analysis.  The map shows areas where large 
numbers of landslides have been recorded (incidence) and areas that may be susceptible to 
landslides because of their geologic composition (susceptibility).  According to the report 
that accompanies the incidence map, “susceptibility is not shown where it is comparable to 
incidence – for example, where areas of the highest category of incidence are assumed to 
have high susceptibility and where areas of the lowest category are assumed to have low 
susceptibility."18

The report goes on to state, “The map was prepared by evaluating formations or groups of 
formations shown on the geologic map of the United States and classifying them as having 
high, medium, or low landslide incidence (number of landslides) and being of high, medium, 
or low susceptibility to landslides.  Those map units or parts of units with more than 15 
percent of their area involved in landslides were classified as having high incidence; those 
with 1.5 to 15 percent of their area involved in landslides, as having medium incidence; and 
those with less than 1.5 percent of their area involved, as having low incidence.  This 
classification scheme was modified where particular lithofacies are known to have variable 
landslide incidence or susceptibility.”  

The susceptibility categories are largely subjective because insufficient data was available 
for precise determinations.  Because the map is highly generalized, was created at a 
national scale, and is based on relatively old and imprecise data, it should not be taken as 
an absolute guide to landslide incidence and susceptibility and should not be used for site 
selection purposes.

18 Radbruch-Hall, Dorothy H. et al. United States Geologic Survey. Landslide Overview Map of the 
Conterminous United States. U.S. Geological Survey Professional Paper 1183. 1982.
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While the majority of the region has low landslide incidence, high susceptibility and 
moderate incidence is located in portions of Prince George County, City of Hopewell, City of 
Colonial Heights, City of Petersburg, Chesterfield County, City of Richmond, Henrico 
County, and Hanover County.  High susceptibility and low incidence is located in Sussex 
County.  Moderate incidence is located in New Kent County, Charles City County, Prince 
George County, and Surry County.

As noted in the previous section, landslides have occurred in the City of Richmond following 
high rainfall but have generally been limited in scope and/or extent.  The primary area of 
concern noted by city officials is Government Road.  At the time of this report, this is the 
best available data; no other historical data is available.

The impact of landslides on jurisdictions in the region has historically been that of 
inconvenience resulting from partially blocked roadways.  Data regarding landslide risk in 
the region is limited.  Depending on the scale of a landslide event and the damage it inflicts, 
losses could potentially range into the thousands or perhaps millions of dollars in an 
extreme event. The jurisdictional executive summaries highlight hazards and vulnerability 
within the community.

Shoreline/Coastal Erosion
The probability of shoreline erosion is difficult to quantify, but is a near-certainty along the 
region’s shorelines.  The Harrison Point subdivision, along the James River, experiences 
recurrent flooding.  In addition, the river banks experience substantial erosion from storm 
events and are considered to be vulnerable for ongoing erosion.  

The coastal portion of the region is protected by the Virginia Coastal Zone Management 
Program.  Surry, Prince George, Chesterfield, Henrico, New Kent, Hanover, and Charles 
City Counties, and the Cities of Richmond, Colonial Heights, Hopewell, and Petersburg are 
all part of Virginia’s Coastal Management Program.  The program aims to reduce the 
likelihood of erosion and the effects of erosion on Virginia’s shoreline by emphasizing land 
use best practices.  Figure 5-27 shows the boundary of Virginia’s Coastal Zone.19

The jurisdictional executive summaries highlight hazards and vulnerability within the 
community.

1919 Virginia Department of Environmental Quality. (2011) 
http://www.deq.virginia.gov/coastal/coastmap.html
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Figure 5-27.  Locations within the Virginia Coastal Zone Management Program
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5.15 Land Subsidence/Karst/Sinkholes 

5.15.1 Hazard Profile
Karst topography can be described as a landscape formed over limestone, dolomite, or 
gypsum, and is characterized by sinkholes, caves, and underground drainage.  The collapse 
of land in the karst topography creates sinkholes.  

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

5.15.2 Magnitude or Severity
Depending on its size, sinkholes can cause damage to bridges, roads, railroads, storm 
drains, sanitary sewers, canals, levees, and private and public buildings.  Another problem 
associated with karst topography is its impact on aquifers and potential for groundwater 
contamination.  The greatest impact occurs when polluted surface waters enter karst 
aquifers.  This problem is universal among all populated areas located in areas of karst.  
The groundwater problems associated with karst are accelerated with the advent of (1) 
expanding urbanization, (2) misuse and improper disposal of environmentally hazardous 
chemicals, (3) shortage of suitable repositories for toxic waste (both household and 
industrial), and (4) ineffective public education on waste disposal and the sensitivity of the 
karstic groundwater system.

Areas over underground mine workings are also susceptible to subsidence.  Mine collapses 
have resulted in losses of homes, roadways, utilities, and other infrastructure.  Subsidence 
is often exacerbated by the extensive pumping of groundwater associated with underground 
mining.  Abandoned coal mines occur in Henrico, Chesterfield, and Goochland Counties in 
the Richmond coal basin and Buchanan, Dickenson, Lee, Scott, Russell, Tazewell, Wise, 
Montgomery, and Pulaski Counties in southwest Virginia.  

In addition to areas of karst and underground or abandoned mine sites, aging or crumbling 
infrastructure is another potential source of sudden sinkholes.  This can occur anywhere 
and is difficult to predict.

5.15.3 Hazard History
Dramatic collapses of land that swallow homes or persons have happened in Virginia, but 
generally are rare.  Although there have been a few in the region, the most notable 
incidents occurred in western Virginia in the City of Staunton.  On August 11, 1911, parts 
of several homes and the firehouse were lost in a series of sinkholes on Baldwin Street and 
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Central Avenue, and on October 28, 2001, a 45-foot-deep chasm opened up on Lewis 
Street.20

According to the 2010 Virginia State Hazard Mitigation Plan, there have been no Federal 
Declared Disasters or NCDC recorded events for karst-related events in the commonwealth.  
Land subsidence is very site-specific.  There is no comprehensive long-term record of past 
events in Virginia.  Several documented occurrences have been included in Table 5-45.  
Future plan updates and/or mitigation strategies might include working with VDOT to 
determine those roadways and areas most susceptible to sinkholes.  

Table 5-45.  History of Sinkhole Damages, January 2010 – March 2011

Date Damages

January 4, 
2010

City of Richmond: The ramp from I-95 North to Broad Street in downtown Richmond was 
closed because of a sinkhole.  Reports say that what started as a pothole quickly became a 
gaping hole in which the ground collapsed, with about 5 feet of earth underneath it washed 
away.  (Source: WWBT-TV NBC 12 Richmond, VA; 
http://www.nbc12.com/story/11763653/update-sinkhole-closes-i-95-downtown-
exit?redirected=true)

August 2010
Chesterfield County: Sinkholes in the Scottingham neighborhood were reported around 
storm drain infrastructure.  (Source: WWBT-TV NBC 12 Richmond, VA)

March 2011
City of Richmond: A sinkhole closed the intersection of Grove and Stafford Avenues in 
Richmond.  (Source: Richmond Times-Dispatch)

5.15.4 Risk Assessment 
In Virginia, the principal area affected by sinkholes is the Valley and Ridge province, an 
extensive karst terrain underlain by limestone and dolomite, but the narrow marble belts 
in the Piedmont and some shelly beds in the Coastal Plain are also pocked with sinkholes.  
A majority of the karst regions in Virginia follow I-81, as seen in Figure 28.  These areas 
are broadly defined and mapped with a general understanding of karst hazard risks.  

The jurisdictional executive summaries highlight hazards and vulnerability within the 
community.

20 Virginia Department of Mines Minerals and Energy; 
http://www.dmme.virginia.gov/DMR3/sinkholes.shtml.
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Based on the previous maps, the region does not have a karst-like environment.  
However, abandoned coal mines do exist in the region and, as stated previously, areas 
over underground mine workings are also susceptible to subsidence.  Maps of historic 
mining activities are available for a majority of the region, including Powhatan, 
Goochland, Hanover, New Kent, Charles City, Chesterfield, and Henrico Counties, as 
well as the Cities of Richmond and Hopewell.  The maps can be found at the following 
website: http://www.dmme.virginia.gov/DMR3/abandonedmines.shtml.

As discussed previously, sinkholes are relatively uncommon events in the region.  The 
existing soil types are not conducive to creating natural sinkholes.  There are no 
known sources of data for determining sinkhole probability for the region.  Based on 
previous instances, likely the result of aging infrastructure, and the fact that 
abandoned mines exist, there is at least a low probability of future sinkhole 
occurrences in the region.

Limited data prevents a detailed vulnerability analysis at the jurisdictional level.  
Those jurisdictions with underground infrastructure in need of replacement or repair
and those sitting on top of abandon mine locations are at an elevated risk from 
sinkholes as compared to those without such risk factors.  

The potential impacts of land subsidence depend on the type of subsidence that occurs 
(regional or localized, gradual or sudden) and the location in which the subsidence 
occurs.  The impacts of subsidence occurring in non-urban areas are likely to be less 
damaging than subsidence that occurs in heavily populated locations.  The amount of 
structural damage depends on the type of construction, the structure location and 
orientation with respect to the subsidence location, and the characteristics of the 
subsidence event (sag or pit).

Potential impacts from land subsidence could include damage to residential, 
commercial, and industrial structures; damage to underground and above-ground 
utilities; damage to transportation infrastructure, including roads, bridges, and 
railroad tracks; as well as damage to or loss of crops.  Potential damage and loss due 
to sinkholes or land subsidence is nearly impossible to assess because the nature of 
the damage is site- and event-specific.

5.16 Earthquakes 

5.16.1 Hazard Profile
The earth's outer surface is broken into pieces called tectonic plates, which move away 
from, toward, or past each other.  Because the continents are part of these plates, they 
also move.  An earthquake occurs when the stresses caused by plate movements are 
released.  The abrupt release of stored energy in the rocks beneath the earth’s surface 
results in a sudden motion or trembling of the earth.  The epicenter is the point on the 
Earth's surface directly above the source of the earthquake.  
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5.16.2 Magnitude or Severity
Smaller earthquakes occur much more frequently than larger earthquakes.  These 
smaller earthquakes generally cause little or no damage.  However, very large 
earthquakes can cause tremendous damage and are often followed by a series of 
smaller aftershocks lasting for weeks after the event.  This phenomenon, referred to 
as “minor faulting,” occurs during an adjustment period that may last for several 
months.

Earthquakes are measured in terms of their magnitude and intensity.  Magnitude is 
measured using the Richter Scale (Table 5-46).  The Richter magnitude scale was 
developed in 1935 by Charles F.  Richter of the California Institute of Technology, as 
a mathematical device to compare the size of earthquakes.  The magnitude of an 
earthquake is determined from the logarithm of the amplitude of waves recorded by 
seismographs.  Adjustments are included for the variation in the distance between the 
various seismographs and the epicenter of the earthquakes.  On the Richter Scale, 
magnitude is expressed in whole numbers and decimal fractions.  For example, a 
magnitude 5.3 might be computed for a moderate earthquake, and a strong 
earthquake might be rated as magnitude 6.3.  Because of the logarithmic basis of the 
scale, each whole number increase in magnitude represents a tenfold increase in 
measured amplitude; as an estimate of energy, each whole number step in the 
magnitude scale corresponds to the release of about 31 times more energy than the 
amount associated with the preceding whole number value.

Table 5-46.  The Richter Scale

Richter 
Magnitudes Earthquake Effects

Less than 3.5 Generally not felt, but recorded.

3.5–5.4 Often felt, but rarely causes damage.

Under 6.0
At most, slight damage to well-designed buildings.  Can cause major damage to 
poorly constructed buildings over small regions.

6.1–6.9
Can be destructive in areas up to about 100 kilometers across where people 
live.

7.0–7.9 Major earthquake.  Can cause serious damage over larger areas.

8 or greater
Great earthquake.  Can cause serious damage in areas several hundred 
kilometers across.

The effect of an earthquake on the Earth's surface is called the intensity.  The 
intensity scale consists of a series of certain key responses such as people awakening, 
movement of furniture, damage to chimneys, and finally, total destruction.  Although 
numerous intensity scales have been developed in the last several hundred years to 
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evaluate the effects of earthquakes, the one currently used in the United States is the 
Modified Mercalli Intensity Scale.  It was developed in 1931 by American 
seismologists Harry Wood and Frank Neumann.  This scale, composed of 12 
increasing levels of intensity that range from imperceptible shaking to catastrophic 
destruction, is designated by Roman numerals as shown in Table 5-47.  It does not 
have a mathematical basis; instead it is an arbitrary ranking based on observed 
effects.  

The Modified Mercalli Intensity value assigned to a specific site after an earthquake 
has a more meaningful measure of severity to the nonscientist than the magnitude 
because intensity refers to the effects actually experienced at a particular place.

The lower numbers of the intensity scale deal with the manner in which people feel 
the earthquake.  The higher numbers of the scale are based on observed structural 
damage.  Structural engineers usually contribute information for assigning intensity 
values of VIII or above.   

Table 5-47.  Modified Mercalli Intensity Scale for Earthquakes

Scale Intensity Earthquake Effects Corresponding 
Richter Scale 

Magnitude

I Instrumental Detected only on seismographs

II Feeble Some people feel it <4.2

III Slight Felt by people resting; like a truck rumbling by

IV Moderate Felt by people walking

V Slightly Strong Sleepers awake; church bells ring <4.8

VI Strong Trees sway; suspended objects swing; objects fall off 
shelves

<5.4

VII Very Strong Mild alarm; walls crack; plaster falls <6.1

VIII Destructive Moving cars uncontrollable; masonry fractures; poorly 
constructed buildings damaged

IX Ruinous Some houses collapse; ground cracks; pipes break open <6.9

X Disastrous Ground cracks profusely; many buildings destroyed; 
liquefaction and landslides widespread

<7.3

XI Very Disastrous Most buildings and bridges collapse; roads, railways, 
pipes and cables destroyed; general triggering of other 
hazards

<8.1

XII Catastrophic Total destruction; trees fall; ground rises and falls in 
waves

>8.1

5.16.3 Hazard History
Significant earthquakes were first recorded in Virginia in 1774.  Virginia has had 
more than 160 earthquakes since 1977, of which 16% were felt.  This averages to 
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approximately one earthquake every month, with two felt each year.21 Figure 5-29, 
from the 2010 Virginia State Hazard Mitigation Plan, shows the significant 
earthquakes that have impacted Virginia from 1568 to 2009.  There have been four 
significant earthquakes centered in the region (Figure 5-30).  The figure also shows 
quaternary faulting in the Central Virginia Seismic Zone, running through Powhatan, 
Goochland, Fluvanna, and Cumberland Counties.  Quaternary faults and folds are 
believed to be sources of earthquakes greater than magnitude 6 in the past 1,600,000 
years; however, the USGS reports that only liquefaction features are evidence of 
strong shaking and that individual faults in the Central Virginia Seismic Zone remain 
unidentified.22

Of the four significant earthquakes that have been recorded in the region, one was 
centered near the City of Petersburg, two near Goochland County, and one near 
Powhatan County.  Historical earthquake occurrences, which have affected the region 
and are summarized in the following paragraphs, are based on available records from 
the Virginia Tech Seismological Observatory, Seismicity of the United States (USGS 
Paper 1527), and Earthquakes in Virginia and Vicinity 1774 – 2004 (USGS Paper 
2006 1017).

The first earthquake (4.5 on the Richter Scale) occurred on February 21, 1774, near 
the City of Petersburg and Prince George County.  The earthquake was felt in much 
of Virginia and southward into North Carolina.  Many houses were moved 
considerably off their foundations in the cities of Petersburg and Blandford.  The 
shock was described as "severe" in Richmond and terrified residents about 50 miles 
north in the City of Fredericksburg, but caused no damage in those areas.  The total 
felt area covered about 57,900 square miles.  

On August 27, 1833, an earthquake near Goochland County (4.5 on the Richter Scale) 
was felt from Norfolk to Lexington and from Baltimore, Maryland, to Raleigh, North 
Carolina – about 52,110 square miles.  In Charlottesville, Fredericksburg, Lynchburg, 
and Norfolk, windows rattled violently, loose objects shook, and walls of buildings 
were visibly agitated.  

Although it did not occur within the region, an earthquake (4.3 on the Richter Scale) 
was observed on November 2, 1852, with the epicenter in Buckingham County, 
Virginia.  Chimney damage was reported in Buckingham and the earthquake was 
reported to be the strongest in Fredericksburg and Richmond, and the Town of 
Scottsville.

21 Virginia Tech Seismological Observatory. (2010)  
http://www.geol.vt.edu/outreach/vtso/quake.html
22USGS. (2011)  
http://geohazards.usgs.gov/cfusion/qfault/qf_web_disp.cfm?qfault_or=1235&qfault_id=2653
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Centered near Goochland County, a series of shocks (4.8 on the Richter Scale) in quick 
succession were felt throughout the eastern two-thirds of Virginia and a portion of 
North Carolina on December 23, 1875.  The highest intensities from this earthquake 
occurred mainly in towns near the James River shoreline in Goochland and Powhatan 
Counties, and in Louisa County.  In Richmond and Henrico Counties, the most severe 
damage was sustained in the downtown business and residential areas adjacent to 
the James River.  Damage included bricks knocked from chimneys, fallen plaster, an 
overturned stove, and several broken windows.  Waves "suddenly rose several feet" at 
the James River dock in Richmond, causing boats to "part their cables" and drift 
below the wharf.  At Manakin, about 20 kilometers west of Richmond, shingles were 
shaken from a roof and many lamps and chimneys were broken.  The total felt area 
was about 50,180 square miles.  

On February 11, 1907, an earthquake reaching 4 on the Richter Scale affected the 
Town of Arvonia and Buckingham County.  The earthquake was also felt strongly 
from Powhatan to Albemarle Counties.

The December 9, 2003, Powhatan County earthquake (4.5 on the Richter Scale) was a 
complex event consisting of two sub-events occurring 12 seconds apart and causing 
slight damage nearest the epicenter.  The quakes were felt in much of Maryland and 
Virginia; in north-central North Carolina; and in a few areas of Delaware, New 
Jersey, New York, Pennsylvania, and West Virginia.

A 5.8 magnitude quake centered near Mineral, VA occurred at 1:51 pm EDT on 
August 23, 2011.  The earthquake was reportedly felt as far north as Boston, as far 
south as Georgia and as far west as Chicago.  Effects of the earthquake were reported
to the USGS through its online survey from over 8,434 zip codes, and ranged from 
weak intensity to very strong.  In terms of damage, particularly hard-hit were brick 
and unreinforced structures and infrastructure near the quake’s epicenter.  In 
addition to cracks and buckling, some buildings were knocked off of their foundations.  
Minor injuries were reported as a result of the damage and debris.  The earthquake 
forced the North Anna Power Station nuclear power plant offline pending an all-clear 
from a Nuclear Regulatory Commission review.  Aftershocks of a lesser magnitude 
continued to plague the area for several weeks after the event.  The strongest 
aftershock measured 4.5 and occurred on August 25 at 1:08 am EDT.
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Figure 5-29.  Significant Earthquakes in Virginia (1856-2010)



qp

qpqp

qp

qp

S
us

se
x

H
an

o
ve

r

S
ur

ry

B
ru

n
sw

ic
k

M
ec

kl
en

bu
rg

S
uf

fo
lk

A
m

el
ia

D
in

w
id

d
ie

Lo
ui

sa

g
ha

m

S
ou

th
am

pt
on

Lu
ne

n
bu

rg

C
h

es
te

rf
ie

ld

ar
le

N
o

tt
o

w
ay

E
ss

ex

Fl
uv

an
na

C
ar

o
li

ne H
en

ri
co

Is
le

 o
f 

W
ig

ht

P
ow

h
at

an

G
re

en
sv

il
le

G
o

oc
h

la
n

d

C
u

m
b

er
la

n
d

e 
E

d
w

ar
d

N
ew

 K
en

t

K
in

g 
W

il
li

am
K

in
g 

an
d

 Q
u

ee
n

P
ri

n
ce

 G
eo

rg
e

Yo
rk

G
lo

u
ce

st
er

R
ic

h
m

on
d

C
h

ar
le

s 
C

it
y

Ja
m

es
 C

it
y

M
id

d
le

se
xLa

n
ca

st
er

N
ew

p
or

t 
N

ew
sN

o
rt

h
um

R
ic

h
m

on
d

P
et

er
sb

u
rg

H
o

p
ew

el
l

A
sh

la
n

d

E
m

po
ri

a

W
il

li
am

sb
u

rg

Fr
an

kl
in

C
o

lo
n

ia
l 

H
ei

g
ht

s

Ja
m
es
R i
ve
rYo

rk
Ri
ve
r

R a

p p
ah
an
no

ck
R iv

er

So
ur

ce
:  

   
U

SG
S,

 2
01

0
   

VB
M

P 
- V

G
IN

, 2
01

0
   

R
R

PD
C

, 2
01

0 
   

   
 

   
U

SG
S 

- N
H

D
, 2

00
9 

   
   

 

/
0

5
10

15
2.

5
M

ile
s

Pr
ep

ar
ed

: J
ul

y,
 2

01
1

Se
is

m
ic

 A
cc

el
er

at
io

n 
Va

lu
e

qp
Ea

rth
qu

ak
e

1 2 3 4 W
at

er
bo

dy

St
ud

y 
A

re
a

Ju
ris

di
ct

io
na

l
Bo

un
da

ry

N
ot

e:
 S

ei
sm

ic
 A

cc
el

er
at

io
ns

 
va

lu
e 

is
 th

e 
m

in
im

um
 p

ea
k 

ho
ri

zo
nt

al
 g

ro
un

d 
ac

ce
le

ra
tio

ns
 

va
lu

e 
fo

r t
he

 p
ol

yg
on

 a
s a

 p
er

ce
nt

of
  g

ra
vi

ty
 (9

.8
 m

et
er

s/s
ec

on
d2

)

Figure V-30.  Earthquake Activity and Seismic Hazard Map
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5.16.4 Vulnerability Analysis

Probability 
Because earthquakes have a limited ranking for the region, calculation of probability 
was not performed for this analysis.  Earthquakes are high-impact, low-probability 
events.  With the few historical incidents throughout the region and limited data, the 
probability is low.

Impact and Vulnerability 
Impacts from earthquakes can be severe and cause significant damage.  Ground 
shaking can lead to the collapse of buildings and bridges, and disrupt gas, lifelines,
electric, and phone service.  Death, injuries, and extensive property damage are 
possible vulnerabilities from this hazard.  Some secondary hazards caused by 
earthquakes may include fire, hazardous material release, landslides, flash flooding, 
avalanches, tsunamis, and dam failure.  

Risk and Loss Estimation
Because earthquakes have a limited ranking for the region, analysis for critical 
facilities was not performed. The HAZUS-MH earthquake model estimates damages 
and loss to buildings, lifelines, and essential facilities from scenario and probabilistic 
earthquakes.  

For the 2010 Virginia State Hazard Mitigation Plan, probabilistic earthquake events 
were modeled using HAZUS-MH MR3.  HAZUS-MH was used to generate damage 
and loss estimates for the probabilistic ground motions associated with each of eight 
return periods (100-, 250-, 500-, 750-, 1,000-, 2,000-, and 2,500-year return periods).  
The building damage estimates were then used as the basis for computing direct 
economic losses.  These include building repair costs, contents and business 
inventories losses, costs of relocation, and capital-related wage and rental losses.  

Annualized loss was computed, in HAZUS, by multiplying losses from eight potential 
ground motions by their respective annual frequencies of occurrence, and then 
summing the values.  Table 5-48 shows the HAZUS results for the jurisdictions in the 
region.  These results were extracted directly from the 2010 Virginia State Hazard 
Mitigation Plan.  Based on this analysis, Henrico County would be expected to see the 
greatest losses on an annual basis in the region, followed closely by the City of 
Richmond and Chesterfield County.

The jurisdictional executive summaries highlight hazards and vulnerability within 
the community.
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Table 5-48.  Annualized Earthquake Losses

Jurisdiction Annualized Losses 

Charles City County $9,091

Chesterfield County $694,861

City of Colonial Heights $54,827

Dinwiddie County (incl. Town of McKenney) $41,950

City of Emporia $15,341

Goochland County $67,813

Greensville County (incl. Town of Jarratt) $14,373

Hanover County (incl.  Town of Ashland) $260,925

Henrico County $866, 837

City of Hopewell $43,615

New Kent County $20,714

City of Petersburg $100,732

Powhatan County $64,236

Prince George County $52,905

City of Richmond $715, 175

Surry County (incl. Towns of Claremont, Dendron, Surry) $7,245

Sussex County (incl. Towns of Stony Creek, Wakefield, 
Waverly)

$15,079

Total $1,463,707
Source: HAZUS.

5.17 Hazard Identification and Risk Assessment 
Summary

A variety of hazards, both natural and human caused, have the potential to impact 
the region.  Data analysis presented in the preceding sections and input from the 
MAC indicate that flooding has the most significant and frequent impacts on the 
region and its citizens.

In addition to the potential for injury or loss of life and damage to property and crops, 
hazards have the potential to cause disruption of utilities, communication and 
transportation systems, which can contribute to lost business and decreased 
productivity.  Table 5-49 provides a summary of potential annualized losses by hazard 
for which losses could be determined.  Table 5-50 shows the same losses per square 
mile for the region and Table 5-51 shows losses per capita for the region.  Together, 
Chesterfield and Henrico Counties represent almost half of the total loss estimates for 
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the region.  The losses in the table are based on available historical data which is 
often not comprehensive and, in many cases, is only at a county level.  Even so, it 
provides a crude estimate of the potential annual impact resulting from a specific 
hazard.  

It is important to point out that data limitations prevent a full accounting of past or 
potential future losses.  This is particularly true in the case of winter storms, where 
economic costs involved with lost business as well as snow and ice removal costs are 
not readily available.  The very limited data available suggests that these costs are 
significant and that the amounts shown in the table are a considerable 
underrepresentation.

The jurisdictional executive summaries in Appendix G highlight hazards and 
vulnerability within each community.
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6.0 Capability Assessment
6.1 Introduction
This portion of the plan assesses the current capacity of the communities of the 
Richmond Regional Planning District Commission (PDC) and the Crater PDC to 
mitigate the effects of the natural hazards identified in Section 5.0 of this plan.  This 
assessment includes a comprehensive examination of the following local government 
capabilities:

Staff and Organizational Capability – describes the forms of government in 
the region, including the departments that may be involved in hazard 
mitigation.  

Technical Capability – addresses the technical expertise of local 
government staff.  

Fiscal Capability – examines budgets and currently used funding 
mechanisms.

Policy and Program Capability – describes past, present, and future 
mitigation projects in the region and examines existing plans (e.g., 
emergency operations plan, comprehensive plan).

Legal Authority – describes how jurisdictions in the region use the four 
broad government powers (i.e., regulation, acquisition, taxation, and 
spending) to influence hazard mitigation activities.  

The purpose of conducting the capability assessment is to identify potential hazard 
mitigation opportunities available to the Richmond Regional Planning District’s local 
governments, specifically the Town of Ashland; the Counties of Charles City, 
Goochland, Hanover, Henrico, New Kent, and Powhatan; and the City of Richmond; 
and the local governments of the Crater Planning District including the Counties of 
Chesterfield, Dinwiddie, Greensville, Prince George, Surry, and Sussex; the Cities of 
Colonial Heights, Emporia, Hopewell, and Petersburg; and the Towns of Claremont, 
Dendron, Jarratt, McKenney, Stony Creek, Surry, Wakefield, and Waverly.  For the 
most part, the towns in the Richmond-Crater region do not operate independently 
from the county in which they are located; to the extent information regarding towns 
was available, it was included in this capability assessment.

Careful analysis should detect any existing gaps, shortfalls, or weaknesses within 
existing governmental activities that could exacerbate a community’s vulnerability.  
The assessment also will highlight the positive measures already in place or being 
taken at the local level, which should continue to be supported and enhanced, if 
possible, through future mitigation efforts.

The capability assessment serves as the foundation for designing an effective hazard 
mitigation strategy.  It not only helps establish the goals and objectives for the 
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Richmond-Crater region communities to pursue under this plan, but assures that 
those goals and objectives are realistically achievable under given local conditions.

6.2 Staff and Organizational Capability
As described previously, the Richmond region is comprised of six counties, one city
and one town.  The counties operate under a Board of Supervisors – County 
Administrator/Manager system.  In this form of government, the elected board of 
supervisors hires a county administrator/manager who oversees daily operations of 
the county.  Charles City County has the smallest board with three members.  
Goochland, Henrico, New Kent, and Powhatan Counties each have five board 
members.  Hanover County’s board is the largest in the region with seven members.

The City of Richmond operates under the Mayor-Council system of government.  The 
nine members of the council and the mayor are elected.  The mayor appoints, with 
council approval, a chief administrative officer who oversees daily business operations 
of the city.  

The Crater region is comprised of six counties (which include eight towns) and four 
cities.  Within the Crater region, the size of the Board of Supervisors also varies from 
jurisdiction to jurisdiction.  Greensville has the smallest board with four members, 
Dinwiddie has a five-member board, and the remaining counties have six-member 
boards.  The cities in the Crater region operate under the City Council –City Manager 
system.  The city council is an elected body.  Emporia has an eight-member council 
and the other cities have seven-member councils. The council, in turn, appoints a city 
manager who acts as the city’s chief executive officer.  

Incorporated towns in the Commonwealth of Virginia must have an elected governing 
body.  Towns have zoning and planning authority though most choose to use the
county planning commission as their town planning commission.  Towns have the 
ability to issue general obligation and revenue bonds.  In addition, towns of more than 
5,000 residents may appoint an emergency services director and exercise emergency 
powers separate from the county.  Ashland is the only town in the Richmond-Crater 
region to exercise that power.

Under the county administrator/manager, city mayor/manager, or town 
manager/mayor, each jurisdiction has numerous departments and boards that are 
responsible for the various functions of local government.  Table 6-1 highlights the 
departments in each jurisdiction that could facilitate the implementation of this 
hazard mitigation plan.  The departments that have been assigned responsibilities to 
carry out mitigation activities or hazard control tasks for a specific jurisdiction are set 
in bold.  Representatives of these departments have been involved in the development 
of this mitigation plan in order to identify gaps, weaknesses, or opportunities for 
enhancement with existing mitigation programs.  
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Table 6-1.  Key Departments Responsible for the Implementation of the 
Hazard Mitigation Plan

Jurisdiction Departments

Charles City County

Fire

Public Safety and Code Compliance

Planning
Public Works/Utilities

Recreation

Sheriff

Chesterfield County

Fire and EMS

Planning

Police 

Emergency Management

City of Colonial Heights

Building Inspections

Fire and EMS
Planning and Community Development

Public Works

Police

Town of Dendron

Town Administration

Surry County Emergency Management
Volunteer Fire 

Sheriff’s Office

Dinwiddie County

Building Permits

Code Enforcement

Economic Development

Parks and Recreation

Planning and Zoning

Public Safety/EMS/Emergency Services

Town of McKenney

Town Administration

Dinwiddie Fire and EMS
Town Fire 

Sheriff’s Office

City of Emporia

Building Official

Code Enforcement

Emergency Services 
City Manager

Facilities Management

Fire Chief

Public Utilities

Public Works

Zoning Administrator

Goochland County

Building Inspections

Economic Development

Public Utilities

Fire and Rescue
Parks and Recreation

Planning

Public Works
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Table 6-1.  Key Departments Responsible for the Implementation of the 
Hazard Mitigation Plan

Jurisdiction Departments

Greensville County

County Administration

Building 

Emergency Services
Planning 

Town of Jarratt

Town Administration

Sussex County Emergency Management
Fire 

Sheriff’s Office

VA Department of Corrections Police

Hanover County

Building Inspections

Economic Development

Fire/EMS
Parks and Recreation

Planning

Public Utilities

Public Works

Sheriff

Town of Ashland

Fire

Planning and Community Development
Public Works

Police

Henrico County

Community Revitalization

Economic Development Authority

Fire
Planning

Police

Public Utilities

Public Works

City of Hopewell

City Administration

Emergency Management
Development

Fire

Public Works

New Kent County

Economic Development

Parks and Recreation

Planning

Public Safety
Public Utilities

Public Works

City of Petersburg

Economic Development

Fire, Rescue, and Emergency Services
Planning

Public Works

Powhatan County

Building 

Economic Development

Emergency Management
Fire

Planning and Community Development
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Table 6-1.  Key Departments Responsible for the Implementation of the 
Hazard Mitigation Plan

Jurisdiction Departments

Prince George County

County Administration

Fire, EMS, and Emergency Management
Building Officials Office

Economic Development

Parks and Recreation

Planning Office 

City of Richmond

Community Development

Economic Development

Emergency Management
Fire

Parks and Recreation

Public Utilities

Police

Public Works

Surry County

County Administration

Building Inspections

Emergency Management
Parks and Recreation

Planning and Community Development

Social Services

Town of Claremont
Town Administration

Surry County Emergency Management
Town Volunteer Fire

Town of Dendron
Town Administration

Surry County Emergency Management
Town Volunteer Fire

Town of Surry 
Town Administration

Surry County Emergency Management
Town Volunteer Fire 

Sussex County
County Administration
Building Inspections

Planning

Town of Stony Creek

Town Administration

Surry County Emergency Management
Fire 

Sheriff’s Office

Town of Wakefield

Town Administration

Sussex County Emergency Management
Fire 

Town Police

Town of Waverly

Town Administration

Sussex County Emergency Management
Fire 

Town Police

Note: The departments that have been assigned responsibilities to carry out mitigation activities 
or hazard control tasks for a specific jurisdiction are set in boldface type.
Sources:  Community websites; 2011 Capability Assessment Surveys.  
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While exact responsibilities differ from jurisdiction to jurisdiction, the general duties of the 
departments highlighted in Table 6-1 are described as follows:

Building Inspections offices enforce the Virginia Uniform Statewide Building Code 
(VUSBC).  This code includes implications for building construction and floodplain 
management.

Department of Emergency Management/Fire/EMS/Public Safety is responsible for the 
mitigation, preparedness, response, and recovery operations that deal with both natural 
and human-caused disaster events.  These departments are typically categorized as first 
responders and encompass emergency response, emergency management, and fire safety.  
In addition, Fire/EMS departments provide medical aid and fire suppression at the scene of 
accidents and emergencies.  These departments are often responsible for responding to 
hazardous materials incidents, water rescues, and entrapments.  

Police/Sheriff’s Office is responsible for public safety and evacuation activities that might 
occur prior to events and assists in the response and recovery operations that deal with 
both natural and human-made disaster events.  The agency also works to ensure the safety 
and security of citizens and businesses as well as personal property during the immediate 
recovery period.

Parks and Recreation departments may be responsible for space programs.  If acquisition 
projects are undertaken, coordination with this department becomes critical.  

The Planning Department (or Department of Development/Community Development) 
addresses land use planning.  This department, depending on the jurisdiction, may enforce 
the National Flood Insurance Program (NFIP) requirements and other applicable local 
codes.  Planning and Community Development departments are typically responsible for 
managing grant programs funded by the U.S. Department of Housing and Urban 
Development.  These grant programs provide assistance to low- and moderate-income 
persons for needed home improvements.  These departments also may develop residential 
and commercial revitalization plans for older areas, serve as a resource for housing and 
community development issues, and undertake special redevelopment projects.

Economic Development departments concentrate on ensuring the growth and prosperity of 
existing businesses.  These departments often administer small business loan programs, 
state economic development programs, and workforce training programs.  They may also 
recruit new businesses.

Public Utilities, in some jurisdictions, oversees community water facilities or natural gas 
provision.  In others, the Public Works Department oversees the maintenance of 
infrastructure including roadways, sewer, and stormwater facilities and the community’s 
water treatment facilities.  These departments may also review new development plans, 
ensure compliance with stormwater management and erosion and sediment control 
regulations, and work with VDOT on road issues.  Depending on the jurisdiction, the 
Department of Public Works may enforce the NFIP requirements.  
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GIS staff, vital in their support of mitigation with tools such as mapping and instant 
information to all the various government agencies, generally falls under the Department of 
Public Works or Information Technology, or is an independent agency.  

For the most part, it was determined that the departments are adequately staffed, trained, 
and funded to accomplish their missions.

6.3 Technical Capability
The Richmond-Crater region realizes that mitigation cuts across disciplines.  For a 
successful mitigation program, it is necessary to have a broad range of people involved with 
diverse backgrounds.  These people include planners, engineers, building inspectors, 
emergency managers, floodplain managers, people familiar with Geographic Information 
Systems (GIS), and grant writers.  Table 6-2 provides information on each jurisdiction’s 
technical capabilities.

All localities have GIS capabilities.  Most local governments have incorporated basic GIS 
systems into their existing planning and management operations.  Several of the larger 
localities are expanding their GIS to provide more enhanced assistance to first responders 
and to improve mitigation techniques.  Several counties now track various storm and 
damage data in GIS.  For instance, Chesterfield County used the information to examine 
power outages to well communities, to identify where people with private wells and no 
power were located.  The fire department was then able to prioritize delivery of drinking 
water to these homes.  The county also uses their GIS system to link data to damage 
assessment photos.  Prince George and Dinwiddie Counties also do some limited data 
tracking of damage assessment.  Most localities are interested in working to expand this 
capacity to help better identify areas of risk before an event occurs and to help in the 
recovery after an event has occurred.  None of the towns, except Ashland, have their own 
GIS system and rely on the county for assistance.

Staff members in all of the jurisdictions have Internet access.  Most local governments use 
social media with fire, police, and emergency managers having Facebook pages and Twitter 
feeds.  Some localities keep these sites active year-round while others activate them only 
during emergencies to relay needed information to the public.

Table 6-2.  Technical Capability Matrix by Jurisdiction

Jurisdiction

Mitigation 
Assigned to 

Specific 
Department?

GIS 
Available?

Adequate 
Zoning 
Staff?

Dedicated 
Floodplain 

Management 
Staff

Building 
Inspectors

Overall 
Technical 

Capabilities

Charles City
County

Planning Yes Yes No Yes High
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Table 6-2.  Technical Capability Matrix by Jurisdiction

Jurisdiction

Mitigation 
Assigned to 

Specific 
Department?

GIS 
Available?

Adequate 
Zoning 
Staff?

Dedicated 
Floodplain 

Management 
Staff

Building 
Inspectors

Overall 
Technical 

Capabilities

Chesterfield
County

Environmental 
Engineering

Planning

Building 
Inspections

Yes Yes Yes 35 Moderate

City of Colonial 
Heights

Engineering

Public Works

Fire 
Department

Building Official

Yes Yes 1 3 Moderate

Dinwiddie
County

Public 
Safety/Emergen
cy Services

Yes Yes Yes 2
Limited to 
moderate

Town of 
McKenney

County handles 
mitigation

Yes Yes No N/A Limited

City of Emporia

City 
Manager/Emer
gency 
Management

Yes Yes Yes 2 Moderate

Goochland
County

Fire and Rescue
Yes Yes No 3 Moderate

Greensville
County

No Yes Yes Yes 2 Moderate

Town of Jarratt County handles 
mitigation

Yes Yes No N/A Limited

Hanover County
Planning

Fire/EMS
Yes Yes No 4 Moderate

Town of Ashland
Planning

Police
Yes Yes No Yes High

Henrico County
Emergency 
Management

Yes Yes Yes 35 High

City of Hopewell
Safety/Risk 
Manager

Yes Yes Yes 2 Moderate

New Kent
County

Fire and Rescue
Yes Yes No Yes Moderate

City of 
Petersburg

No Moderate Yes No 4 Moderate

Powhatan Emergency Yes Yes No Yes Moderate
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Table 6-2.  Technical Capability Matrix by Jurisdiction

Jurisdiction

Mitigation 
Assigned to 

Specific 
Department?

GIS 
Available?

Adequate 
Zoning 
Staff?

Dedicated 
Floodplain 

Management 
Staff

Building 
Inspectors

Overall 
Technical 

Capabilities

County Management

Prince George
County

No Yes No No 6 Limited

City of 
Richmond

Emergency 
Management Yes Yes Yes Yes High

Surry County

Emergency 
Services

Planning and 
Development

Yes Yes Yes 1 High

Town of 
Claremont

County handles 
mitigation

Town of 
Dendron

County handles 
mitigation

Yes Yes No N/A Limited

Town of Surry County handles 
mitigation

Yes Yes No N/A Limited

Sussex County

Public Safety

Planning and 
Zoning

Yes No No 2 Limited

Town of Stony 
Creek

County handles 
mitigation

Yes Yes No N/A Limited

Town of 
Wakefield

County handles 
mitigation

Yes N/A No N/A Limited

Town of 
Waverly

County handles 
mitigation

Yes N/A No N/A Limited

High:  No increase in capability needed.  

Moderate:  Increased capability desired but not needed.  

Limited:  Increased capability needed.  

6.4 Fiscal Capability
For Fiscal Year 2010, the budgets of the participating jurisdictions range from $15,856,102 
(City of Emporia) to $1,194,002,482 (City of Richmond).  Table 6-3 shows the total budget 
amounts for each jurisdiction in addition to the amount budgeted for public safety.

The counties and cities receive most of their revenue through local real estate tax, state and 
local sales tax, local services, and restricted intergovernmental contributions (federal and 
state pass-through dollars).  
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Virginia has, since 1998, provided a 20% match on all eligible Hazard Mitigation Grant 
Program (HMGP) projects, and the allowance of in-kind matches can help to reduce the 
local requirement to less than 5%.  It is unlikely that any of the counties, cities, or towns 
could easily afford to provide the local match for the existing hazard mitigation grant 
programs.  Considering the current budget deficits at both the state and local government 
level in Virginia, combined with the apparent increased reliance on local accountability by 
the federal government, this is a significant and growing concern.

Table 6-3.  Fiscal Capability Matrix by Jurisdiction

Jurisdiction Overall FY10 
Budget

Public Safety       
FY10 Budget 

Charles City County $21,396,646 N/A

Chesterfield County $1,226,507,600 $129,910,200

Colonial Heights $57,376,204

$7,860,601

$15,427 (emergency 
preparedness) 

Dinwiddie County $18,058,069 $9,628,856

City of Emporia $15,856,102
$69,123 (emergency 
services)

Goochland County $62,530,000 $1,797,165

Greensville County N/A N/A

Hanover County $204,010,549 $45,902,373

Henrico County $741,057,567 $148,135,515

City of Hopewell* $117,411,568 $10,122,279

New Kent County $51,588,246 $2,082,907

City of Petersburg $85,899,601 $27,441,826

Powhatan County $73,284,958 $7,100,133

Prince George County** $45,878,465 $8,216,569

City of Richmond $1,194,002,482 $32,210,901

Surry County $28,456,599 $2,508,924

Sussex County*** $33,878,344 $906,452

Sources: Jurisdictional budget offices.

*FY 2008–2009 budget; Public Safety includes fire and police.

**Public Safety includes fire and police.

***FY 2010–2011 budget.

Most communities in the Richmond-Crater region use capital improvement plans and 
general obligation bonds to plan and fund large-scale public expenditures.  Most 
jurisdictions in the study area also use intergovernmental agreements to leverage 
resources.
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Past participation in federal funding programs may mean that jurisdictions have the 
capacity to undertake the grant-matching requirements, the capability to seek and 
administer federal grants, and the familiarity with the grant process and requisites.  A lack 
of participation, however, does not mean communities cannot or will not seek or receive 
future funding.  As seen in Table 6-4, three jurisdictions in the region have received HMGP 
funds in the past and only one jurisdiction has received Severe Repetitive Loss (SRL) 
Program grants.  Four communities have received grants from or participated in projects 
with the U.S. Army Corps of Engineers (USACE).  

Table 6-4.  Participation in Federal Mitigation Funding Programs by 
Jurisdiction, 2002 to Present

Jurisdiction HMGP SRL USACE

Charles City County No No Unknown

Chesterfield County Yes Yes No

City of Colonial 
Heights

No No Yes (study)

Dinwiddie County No No Yes

City of Emporia No No No

Goochland County No No Unknown

Greensville County No No No

Hanover County Yes No Unknown

Town of Ashland No No No

Henrico County No No Unknown

City of Hopewell No No No

New Kent County No No Unknown

City of Petersburg No No Yes (dredging)

Powhatan County No No Unknown

Prince George
County

No No Yes (wetlands 
impact)

City of Richmond Yes No Unknown

Surry County Yes No No

Sussex County No No No

6.5 Policy and Program Capability

6.5.1 Previous Mitigation Efforts

Charles City County
Charles City County tests emergency service delivery processes biannually as an integral 
part of the Virginia Department of Emergency Services’ test response to Surry nuclear 
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power plant emergencies.  All community critical facilities have adequate generator 
capabilities.  The county has established an effective emergency operations center within 
its new Judicial Center.  Emergency communications are being enhanced by the addition of 
a communication tower in the vicinity of the Judicial Center.

Chesterfield County
Chesterfield County has acquired four repetitive loss properties along Beach and Old Beach 
Road in the central part of the county. FEMA mitigation grant funds were used for this 
project.

Goochland County
Goochland County has been working with VDOF to promote best management practices 
among landowners in the county.  The department and the county have offered joint 
courses on forestry management and wetlands protection.  In addition, the county has 
thinned more than 160 acres as part of instituting best management practices on county-
owned property.  

Hanover County
Fire Station #5, the location of the Hanover County Emergency Operations Center, has 
been updated since the 2006 plan to address its electrical power capacity issues.  The 
county also used the proceeds of a bond to improve its communication system and its 
interoperability.  However, the basement of the Hanover County Sheriff’s Office is still 
subject to flooding through the windows.  This flooding could affect the emergency 
communications ability of the Sheriff’s Office.  

Henrico County
Henrico County has implemented higher standards in floodplain management, including a 
prohibition on new residential structures in identified floodplains. As a FEMA Cooperative 
Technical Partner, the county has mapped floodplain drainage areas in 100 acre units, 
providing far more discrete floodplain modeling than industry standards of 1 square mile 
(640 acres). Development or redevelopment is prohibited if it will cause a rise in the base 
flood elevation (or 100-year flood level). In addition, the lowest floor of new development 
and substantially improved structures must be one foot above the base flood elevation. 
Finally, through the Chesapeake Bay Preservation Act, a mandatory stream buffer further 
prohibits development adjacent to streams and wetlands.

In 2005, the county purchased several properties in the Bloomingdale neighborhood along 
with the property at the intersection of Brook and Lakeside Avenues that were high- risk 
repetitive damage sites.
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City of Richmond
The City of Richmond has been very active since 2006 with new mitigation projects and 
programs to help reduce its vulnerability to future events. The city received about 14 
inches of rain from Tropical Storm Gaston, which the stormwater system was not able to 
manage effectively.  Drainage features such as the East Gravity Outlet, which are part of 
the floodwall project, were actually found to contribute to increased damages on the 
protected side of the floodwall.  The occurrence of back-to-back flooding brought attention to 
the city’s older infrastructure system and its need for a dedicated source of funding.  Using 
Capital Improvement Program (CIP) funds in 2008–2010, the city completed many 
improvements to the Shockoe Bottom area.   

During the 2008–2010 budget cycles, the City of Richmond added three gate structures on 
the Northeast Interceptor to prevent the transfer of flow from the Arch Sewer to the main 
Box Sewer, which is the primary sewer collector in the Shockoe Bottom area.  The city also 
installed or modified approximately 100 curb inlets to improve the capture of stormwater 
from the steeper slopes leading to the Shockoe Bottom watershed, helping to prevent 
flooding in the lowest parts of the Shockoe Bottom area.  In addition, the city redesigned 
the storm drainage system in Pine Alley to capture a significant portion of the stormwater 
that would normally enter the alley and flood area businesses.  Separation of the East 
Gravity Outlet from the combined sewer overflow system was also done to eliminate the 
need for gate operations to minimize interior flooding, increase the reliability of both the 
flood-reduction system and environmental protection system, and allow the operation of the 
system with a fail-safe mode.  City contractors also connected the Box Sewer to the East 
Gravity Outlet to provide a high-rate overflow, and restored the Upper Shockoe Creek 
Retention Basin to further improve the capacity of the Shockoe Bottom Drainage system.  

The major improvements in the Shockoe Bottom area were facilitated by the creation of a 
stormwater utility controlled by the Department of Public Utilities in 2009.  This new 
utility transferred maintenance and improvements of the city’s stormwater system from 
Public Works to Public Utilities and created a long-term source of funding.  The new utility 
now creates an annual CIP list of projects and has begun working to improve the various 
systems throughout the city to reduce the potential loss of life and damages from future 
events.  

Tropical Storms Gaston and Ernesto also led the City of Richmond to complete two large 
residential mitigation projects that helped reconstruct and remove homes from the 
floodplain.  The first was Broad Rock Creek Floodway Mitigation Project.  This project 
assisted in the acquisition, demolition, and relocation of several homes.  The project also 
identified other structures in the city that were then reconstructed to move their systems 
out and above the base flood elevation (BFE).  All of the properties were located in the 
Broad Rock Creek floodway and were adjacent to a 100-year floodplain that sustained 
severe damage as a result of the remnants of Tropical Storm Gaston in 2004.

The second project occurred with the acquisition and relocation of families in the Battery 
Park community.  The historic city park and several homes immediately adjacent to it 
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sustained heavy damage during Tropical Storm Ernesto in 2006.  The project resulted in 
the removal of homes from the floodplain and the creation of new parkland.  

6.5.2 Emergency Operations Plan
A comprehensive emergency management operations plan (or emergency operations plan) 
typically predetermines actions to be taken by government agencies and private 
organizations in response to an emergency or disaster event.  For the most part, the plan 
describes the jurisdiction’s capabilities to respond to emergencies and establishes the 
responsibilities and procedures for responding effectively to the actual occurrence of a 
disaster.  

Hazard mitigation is included as a functional annex to the emergency operations plans 
developed by the participating jurisdictions in the Richmond-Crater region.  Generally, the 
annex describes the responsibilities of various departments and agencies, private 
businesses, and the public.  The annex outlines a concept of operations that explains what 
activities will be undertaken before and after a disaster.  Specific tasks are assigned to the 
Board of Supervisors/City Council (or other local governing body), Department of 
Emergency Services, Department of Health, Building Officials/County Engineer/Planning 
and Zoning, Law Enforcement, Fire Department and Emergency Crew, Superintendent of 
Schools, and Public Information Officer.  In general, emergency operations plans in the 
Richmond-Crater region address mitigation to varying extents.

All of the counties and cities participating in the 2011 plan adopted hazard mitigation plans 
in 2006.  In addition, the Towns of Ashland, Claremont and Stony Creek adopted hazard 
mitigation plans in 2006.

6.5.3 Floodplain Management
Communities that regulate development in floodplains are able to participate in the NFIP.  
In return, the NFIP makes federally backed flood insurance policies available for properties 
in the community.  Table 6-5 shows when each of the jurisdictions began participating in 
the NFIP.  The table also provides the date of the Flood Insurance Rate Map (FIRM) in 
effect for each community.  These maps were developed by FEMA or its predecessor and 
show the boundaries of the 100-year and 500-year floods.  As the table shows, almost all of 
the maps have been updated since the 2006 plans.  These updates were much needed as the 
region has experienced dramatic growth in the past decade that was not reflected in the old 
FIRMs.  
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Table 6-5.  NFIP Entry and FIRM Dates by Jurisdiction

Jurisdiction Entry into NFIP Date of Current FIRM Floodplain 
Management 

Ordinance

Charles City County 9/5/1990 3/16/2009
Included in zoning

ordinance

Chesterfield County** 3/16/1983 5/2/1994
Included in zoning 

ordinance

Town of McKenney 11/20/1981 No SFHA - All Zone C Stand alone

City of Colonial Heights** 9/2/1981 10/18/1988
Included in zoning 

ordinance

Dinwiddie County 1/17/1979 06/16/2011 Stand alone

City of Emporia 9/30/1977 7/7/2009
Included in zoning 

ordinance

Goochland County 3/1/1979 12/2/2008
Included in zoning 

ordinance

Greensville County 9/29/1978 7/7/2009
Included in zoning 

ordinance

Town of Jarratt 10/8/1982 7/7/2009 Stand alone

Hanover County 9/2/1981 12/02/2008 Stand alone

Town of Ashland* 5/26/1978 No SFHA - All Zone C Stand alone

Henrico County 2/4/1981 11/12/2008 Stand alone

City of Hopewell 9/5/1979 06/16/2011
Included in zoning 

ordinance

New Kent County 12/5/1990 09/25/2009
Included in zoning 

ordinance

City of Petersburg 3/16/1981 2/4/2011 Stand alone

Powhatan County 9/15/1978 02/06/2008
Included in zoning 

ordinance

Prince George County** 5/1/1980 5/1/1980
Included in zoning 

ordinance

City of Richmond 6/15/1979 04/02/2009 Stand alone

Surry County 11/2/1990 4/2/2009
Included in zoning 

ordinance

Town of Claremont 10/16/1990 04/02/2009 Stand alone

Town of Dendron 10/16/1990 4/2/2009 Stand alone

Town of Surry 10/16/1990 4/2/2009 Stand alone

Sussex County 3/2/1983 7/7/2009
Included in zoning 

ordinance

Town of Stony Creek 3/2/1983 7/7/2009 Stand alone

Town of Wakefield 3/2/1983 7/7/2009 Stand alone
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Table 6-5.  NFIP Entry and FIRM Dates by Jurisdiction

Jurisdiction Entry into NFIP Date of Current FIRM Floodplain 
Management 

Ordinance

Town of Waverly 3/2/1983 7/7/2009 Stand alone

*Land annexed by the Town of Ashland in 1996 is within the Special Flood Hazard Area (SFHA) – see Hanover
County FIRM for details.

** Draft maps are undergoing adoption process.

Source:  Federal Emergency Management Agency, Community Status Book.

The Commonwealth of Virginia statutes provide cities, counties and town with land use 
authority.  In particular, issues such as floodwater control are empowered through §15.2-
2223 and §15.2-2280.  All of the jurisdictions in the region have adopted a local floodplain 
ordinance as a requirement of participation in the NFIP.  Table 6-5 shows whether the 
community has adopted a stand-alone ordinance or if it has incorporated floodplain 
regulations into its zoning ordinance.

The Community Rating System (CRS), administered by FEMA, was implemented in 1990 
as a program for recognizing and encouraging community floodplain management activities 
that exceed the minimum NFIP standards.  Residents of communities that participate in 
the CRS receive a reduction in flood insurance premiums.  There are ten CRS classes: class 
1 requires the most credit points and gives the largest premium reduction; class 10 receives 
no premium reduction.  None of the jurisdictions in this hazard mitigation plan are 
members of the CRS. 

One of the CRS requirements is a community floodplain management plan.  The Richmond-
Crater Multi-Regional Hazard Mitigation Plan is intended to fulfill the CRS planning 
requirement should any of the participating jurisdictions decide to enter the CRS.  

6.5.4 Comprehensive Plan 
A community’s comprehensive plan provides the future vision for the community regarding 
growth and development.  However, many of the plans include land use or environmental 
protection goals that could support future mitigation efforts.  For example, limiting 
development in the floodplain (which is considered mitigation) may also help meet open 
space goals laid out in a comprehensive plan.

For the most part, these strategies address development in the floodplain or otherwise 
flood-prone areas.  In addition, the plans indicate that communities in the Richmond-Crater 
region are experienced with and willing to use growth management tools such as zoning, 
subdivision regulations, and preferential tax assessment.

Town of Ashland
The Town of Ashland, though small in size, has a robust planning program.  As of 
November 2011, it is in the process of finalizing a new Comprehensive Plan.  The plan does 
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not include explicit references to the 2006 or 2011 hazard mitigation plan.  The 
Environmental policy area of the plan states that, with few exceptions, the 100-year 
floodplains should be viewed as a constraint on development and should be left in the 
natural state or used only for passive recreational and/or conservation purposes.  In 
addition, the Community Development policy area includes a section on stormwater 
management that encourages the use of low impact stormwater management 
techniques such as permeable paving and vegetated swales. The Environment policy 
area states that the town shall continue to identify areas of existing development where 
drainage is of significant concern, and to implement a drainage improvement program 
where feasible.

The Community Development section also advocates for the burying of utility lines, 
which could reduce the likelihood of loss of power and phone from downed lines; the 
plan acknowledges that the burying of existing lines is unlikely to occur because of the 
associated expense but the utilities for all new development shall be placed 
underground.  The plan also includes measures related to the Chesapeake Bay 
Protection Act, which may have a positive impact on hazard mitigation.

Charles City County
Charles City County’s relatively undeveloped state presents both challenges and 
opportunities.  The Comprehensive Land Use Plan strikes a balance between promoting 
residential and industrial development and instituting policies to ensure that the county’s 
rich natural and historic resources are protected.  The comprehensive plan recognizes the 
need to ensure that development is appropriate to the carrying capacity of the land.   In 
particular, the plan states that development in and adjacent to floodplains, and other 
sensitive areas, should occur in a manner that protects the environment.  The plan 
advocates strict compliance with the county floodplain ordinance.  In addition, the plan 
suggests that development planned along the river or shoreline provides an impact analysis 
and justification for locating on the shoreline.   

The June 1998 Master Water and Sewer Plan for the county followed the guidance of the 
comprehensive plan and targets future public utilities to designated development areas.  
Rather than a county-wide sewer system, the county has developed numerous low-pressure 
sewer systems (up to 100,000 gallon) in conjunction with U.S. Environmental Protection 
Agency and Department of Housing and Community Development grants, and developers 
that serve individual neighborhoods.

Chesterfield County
Chesterfield County’s comprehensive plan is under revision and is expected to be completed 
in 2012.   The overall plan calls for growth to follow an orderly pattern while promoting the 
conservation of natural resources.  The plan also recognizes the need to preserve the quality 
of the waterways within the county.  
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The draft Chesterfield Countywide Comprehensive Plan does not directly address hazard 
mitigation; however, there are many policies and concepts found in the plan that support 
mitigation efforts.  For example, the comprehensive plan suggests that a green 
infrastructure and greenway system be developed.  This natural system would serve 
numerous purposes to the community, including the preservation of floodplains in a natural 
state.  Many other concepts support the mitigation of flood impacts including open space, 
stormwater utilities, and compliance with environmental regulations such as the 
Chesapeake Bay Act.  Other policies address the need to incorporate environmental issues 
earlier in the development process.  These policies are found in the Land Use and Natural 
Resource Elements section and suggest natural resource inventories, protection of key 
resources, and stormwater management.  

While these policies do not specifically state hazard mitigation as a goal, they certainly 
address such issues as flooding and fire hazard.  Flooding and fire hazards are the most 
likely to be addressed through the draft county comprehensive plan while high winds, 
hurricanes, droughts, tornadoes, and winter weather would be the least likely to be 
addressed.

Specific examples that address hazard mitigation can be found in several sections of the 
comprehensive plan, including Statutory Compliance, Key Resources, Incorporating 
Natural Features, Green Development Practices, Restoring Environmental Quality, 
Natural System Protection, Mitigation Bank, Green Infrastructure Strategy, Natural 
Resource Inventory, Natural Resources, Steep Slopes, and Low Impact Design Manual.  
The plan’s glossary contains the following terms that address flooding: floodplain, 
greenway, stormwater utility, and wetlands.  The 2011 hazard mitigation plan will be 
included in the reference manual of the new comprehensive plan.

City of Colonial Heights
The Comprehensive Plan for the City of Colonial Heights has an extensive set of goals, 
objectives, and strategies related to environmental protection.  In particular, the plan calls 
for future land use to reflect the physical limitations of the land.  Growth should be directed 
away from floodplains, steep topography, and other sensitive areas.  The plan also suggests 
that Resource Conservation Districts be created along all river, creek, and lake shorelines.  
Use would be strictly limited within these districts.  In addition, the plan recommends the 
use of cluster developments to encourage protection of environmental features.  The city is 
in the process of revising the comprehensive plan and this review should be completed by 
2012.

Dinwiddie County
The Dinwiddie County Comprehensive Plan opens with several policy statements that 
address safe environs and environmental protection.  These statements can be interpreted 
to support hazard mitigation, the purpose of which is to decrease the impact of natural 
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hazards (therefore making a safer community), and is often achieved by protecting 
floodplains and other natural features.

A register of Safety Facilities is given in Chapter VII: Community Facilities.  The Safety 
Facilities section outlines the roles of Fire Protection, Law Enforcement, EMS, and Public 
Safety/Emergency Services.  The Public Safety/Emergency Services Department is 
identified as providing “emergency planning and preparedness” and agency coordination in 
the event of a disaster. 

Several goals and objectives in the Dinwiddie County Comprehensive Plan could be seen as 
supporting hazard mitigation.  In particular, Open Space Objective 3a calls for protecting 
and conserving natural features including the floodplain.  Another example is Environment 
Objective B: “assure that new development minimizes adverse impacts on the natural 
and/or built environment.”

Sound land use practices are fundamental to hazard mitigation.  The Dinwiddie County 
Comprehensive Plan calls for the county to implement sound land use and development 
practices.  In addition, the plan suggests that the Planning Department be expanded to 
more effectively address planning needs.

City of Emporia
The Comprehensive Plan for the City of Emporia was updated in 2009.  The plan includes 
several objectives that help with mitigation such as the desire to protect environmentally 
sensitive areas from development.   The plan recommends that incompatible uses be 
restricted and development limited in the floodplain.  It also states that the city is 
responsible for, and should do more, to inform residents about the floodplains and their 
effects.  The plan also designates conservation areas that should be established to protect 
“creek valleys, floodplains, wetlands, steep slopes, and areas of historic significance.”

Goochland County
Goochland County’s comprehensive plan lays out a future that includes residential 
development, which promotes the health, safety, and welfare of Goochland residents.  
Floodplains and steep slopes are recognized as needing special protection, which is done by 
designating a natural resource area.  One strategy included in the comprehensive plan is to 
permanently protect 20% of the county from development.  This strategy is being achieved 
through conservation easements given as part of cluster development projects in the 
county.  

An important element of the plan is to guide growth to villages and designated growth 
centers, rather than allowing a more sprawling pattern.  Part of this strategy includes 
providing recreational opportunities, including using a floodplain for river access.  

The plan also requires that new utility distribution lines be placed underground; this is 
implemented through the county’s subdivision regulations.  In addition, the plan requires 
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that sites for community facilities be chosen on the basis of acceptable topography, soils, 
and other physical traits as well as other criteria.  

It is clear from the plan that Goochland County is comfortable using a wide range of growth 
management tools, including zoning, subdivision regulations, capital improvements 
programming, building and housing codes, and preferential tax assessments.

Greensville County
Greensville County specifically addresses flooding in its comprehensive plan. One objective 
identified in the Soils and Environmental Issues section states that “buildings within the 
100-year floodplain should not be used for purposes that would be damaged if the building 
were flooded.”  The plan calls for severe limitations to be placed on uses within the 
floodplain.  In addition, the plan calls for residential growth to occur in areas best suited to 
accommodate it with public services, and discourages new development in the floodplain.

Hanover County
Hanover County has a growth management approach similar to Goochland County.  One of 
Hanover’s goals is to protect natural and cultural resources while providing for adequate 
areas to accommodate planned growth.  The comprehensive plan calls for evaluating the 
benefits of preserving land, including floodplains and excessively steep slopes, from 
development.  Open space protection, focused in part on protecting floodplains, is 
designated as one of the criteria to be used when evaluating development proposals.  

Henrico County
One of the overarching goals laid out in the Henrico County Comprehensive Plan is to 
promote the protection of natural resources by respecting the physical limitations of the 
land.  Numerous goals and objectives are centered on preserving the natural landscape.    
For instance, a residential objective states that development should be discouraged in areas 
where the land’s physical limitations may threaten the safety, health, and welfare of 
residents.  A corresponding policy is to encourage the rezoning of floodplain areas to a 
conservation designation.  

A particularly innovative environmental policy is to require conspicuous statements on all 
subdivision plats to alert prospective purchasers of pre-existing conditions (e.g., floodplains) 
that may be hazardous.

The Community Development Block Grant/HOME Program for Henrico County highlights 
the need for flood drain improvements as part of community development priorities.  

City of Hopewell
The physical constraints placed on development by the land are recognized in the City of 
Hopewell’s Comprehensive Land Use Plan.  The plan calls for future development to 
consider the physical nature of the topography within the city.  Floodplains are protected 
primarily through the Chesapeake Bay Preservation Resource Management Area.  
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New Kent County
The leading goal of New Kent County’s comprehensive plan is to protect the natural 
environment.  Steep slopes, wetlands, and floodplains are recognized as sensitive areas in 
need of protection.  One of the natural resource-protection strategies calls for adopting and 
maintaining floodplain protection measures in county ordinances and policies. A variety of 
conservation mechanisms, such as easements, clustering, and purchase/transfer of 
development rights, are suggested in the plan.  

Powhatan County
Powhatan County’s principal goal is to maintain the rural character of the county, in part 
by protecting features such as rivers, streams, and creeks.  The county’s 2010 Long-Range 
Comprehensive Plan recommends focusing high-density development in three Special 
Planning Areas that comply with the state’s urban development area mandate.  These 
Special Planning Areas, located along U.S. Route 60 and east of the Route 288/Route 711 
interchange, are established to encourage development close to the county’s public service 
infrastructure.  

Roughly 80% of the total area of the county is located outside of the Special Planning Areas 
and is recommended for development at rural scale and with rural levels of service.  
Approximately 60% of the rural area is recommended for agricultural uses and single-
family residential uses with a base density of one dwelling unit per 10 acres.  Clustering 
and conservation subdivision methods are highly encouraged in these areas with an 
emphasis on preserving open space, prime agricultural and forestal areas, and setbacks 
from topographically sensitive areas.  The remaining 40% of the rural area is recommended 
for agricultural uses and single-family residential development at a scale not to exceed one 
dwelling unit per 5 acres.

Wetland areas, streams, and floodplains are designated, countywide, as Natural 
Conservation Areas where development is not recommended.

Powhatan County’s 2010 Comprehensive Plan contains specific recommendations to 
preserve natural resources such as waterways, forests, wetlands, and floodplains.  These 
recommendations include maintaining buffers and setbacks from these features and 
encouraging voluntary establishment of open space and conservation areas when clustering 
approaches are used.  The plan is also designed to enable subsequently adopted master 
plans and studies that are approved by the Board of Supervisors to be incorporated into the 
comprehensive plan. This would enable future hazard mitigation recommendations to be 
included as a resource in land use decision-making.

City of Petersburg
One recommendation in the Petersburg Comprehensive Plan 2000 is to rezone the area 
along the Appomattox River as a conservation district, which would limit the intensity of 
use along the river and provide a riparian buffer.  The plan recognizes the need to protect 
the natural resources of the city.  One objective calls for mitigating the effect of stormwater 
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on developed properties.  In addition, the plan suggests that an acquisition program for 
flood-prone structures be created.  

Prince George County
The Comprehensive Plan of Prince George County specifically states that development 
should be discouraged in flood hazard areas.  In addition, the plan calls for the value of 
open space to be maximized by planning for multiple objectives, such as recreation and 
environmental protection.  Specifically, the plan suggests that floodplains be used as 
natural conservation areas.

The county’s new 2009 subdivision ordinance included as one of its main goals “to reduce 
and prevent air, soil, noise, water pollution, and flooding.”  The ordinance also stated that 
areas “unsuitable for flooding” (i.e., in the floodplain) shall not be platted in the future for 
residential development, and recommended that floodplains and other environmentally 
sensitive areas remain as undeveloped open space.  

City of Richmond
The City of Richmond is largely built out.  Most development in the city will be 
redevelopment of previously built sites.  This lack of supply may create a market demand to 
develop in potentially hazardous areas such as along the James River.  One of the goals of 
the city’s master plan, however, is to ensure that environmentally sensitive lands are 
protected from harmful and inappropriate land uses.  The plan specifically cites the need to 
prevent development in the floodplain.  The master plan also recognizes the role that urban
forests play in reducing flooding.  

The city also has a plan that addresses the downtown area of the city.  Significant 
recommendations include the expansion of open space along the river and an increase in 
mixed use and residential development.  One of the areas suggested for such development 
is Shockoe Bottom, which experienced record flooding in August 2004.  Another 
recommendation was for a downtown transit circulator consisting of an at-grade light rail 
transit system.  Part of the suggested route was the Shockoe Bottom and Shockoe Slip 
areas.  When projects such as these are proposed for potentially hazardous areas, the 
potential risk should be considered as part of the proposed costs.  

Surry County
A balanced land development pattern is the primary goal of the proposed Surry County 
Comprehensive Plan.  The plan encourages the preservation of floodplains and other 
sensitive areas.  A purchase-of-development-rights program is proposed as one means to 
preserve such areas.  In addition, the plan states that land use development should result 
in the best possible environmental impact.  
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Sussex County
The Sussex County Comprehensive Plan recommends that a comprehensive planning 
process be developed to logically and consistently guide growth in the county.  As with the 
other plans in the Crater region, the goals in the plan that most directly relate to hazard 
mitigation address flooding.  The plan calls for reserving flood hazard areas for relatively 
low impact uses such as open space, forest, water, and agricultural uses.  

Town of Waverly
The Town of Waverly is one of the few towns in the Crater PDC that has a comprehensive 
plan.  The plan recommends that a comprehensive planning process be developed to 
logically and consistently guide growth in the county.  As with the other plans in the Crater 
region, the goals in the plan that most directly relate to hazard mitigation address flooding.  
The plan calls for reserving flood hazard areas for relatively low-impact uses such as open 
space, forest, water, and agricultural uses.  

Table 6-6 summarizes the relationship between the planning mechanisms described in 
Section 6.5 and hazard mitigation.  
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6.6 Legal Authority
Local governments in Virginia, including those in the Richmond-Crater region, have a wide 
range of tools available to them for implementing mitigation programs, policies, and 
actions.  A hazard mitigation program can use any or all of the four broad types of 
government powers granted by the State of Virginia, which are (a) regulation, (b) 
acquisition, (c) taxation, and (d) spending.  The scope of this local authority is subject to 
constraints; however, as all of Virginia’s political subdivisions must not act without proper 
delegation from the state.  All power is vested in the state and can only be exercised by local 
governments to the extent it is delegated (in accordance with Dillon’s Rule).  Thus, this 
portion of the capabilities assessment will summarize Virginia’s enabling legislation that 
grants the four types of government powers within the context of available hazard 
mitigation tools and techniques.

6.6.1 Regulation

General Police Power
Virginia’s local governments have been granted broad regulatory powers in their 
jurisdictions.  Virginia State Statutes bestow the general police power on local 
governments, allowing them to enact and enforce ordinances that define, prohibit, regulate 
or abate acts, omissions, or conditions detrimental to the health, safety, and welfare of the 
people, and to define and abate nuisances (including public health nuisances).  Since 
hazard mitigation can be included under the police power (as protection of public health, 
safety, and welfare), towns, cities, and counties may include requirements for hazard 
mitigation in local ordinances.  Local governments also may use their ordinance-making 
power to abate “nuisances,” which could include, by local definition, any activity or 
condition making people or property more vulnerable to any hazard.  

All of the jurisdictions located in the Richmond-Crater region have enacted and enforce 
regulatory ordinances designed to promote the public health, safety, and general welfare of 
its citizenry.  

Land Use 
Regulatory powers granted by the state to local governments are the most basic manner in 
which a local government can control the use of land within its jurisdiction.  Through 
various land use regulatory powers, a local government can control the amount, timing, 
density, quality, and location of new development.  All these characteristics of growth can 
determine the level of a community’s vulnerability in the event of a natural hazard.  Land 
use regulatory powers include the power to plan, enact and enforce zoning ordinances, 
floodplain ordinances, and subdivision controls.  Each local community in the Richmond-
Crater region possesses legal authority to prevent unsuitable development in hazard-prone 
areas.  
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Planning
According to State Statutes, local governments in Virginia may create or designate a 
planning agency.  The planning agency may perform a number of duties, including:

making studies of the area; 

determining objectives; 

preparing and adopting plans for achieving those objectives; 

developing and recommending policies, ordinances, and administrative means to 
implement plans; and 

performing other related duties.  

The importance of the planning powers of local governments is illustrated by the 
requirement that zoning regulations be made in accordance with a comprehensive plan.  
While the ordinance itself may provide evidence that zoning is being conducted “in 
accordance with a plan,” the existence of a separate planning document ensures that the 
government is developing regulations and ordinances that are consistent with the overall 
goals of the community.  

All but one of the cities and counties (City of Emporia) within the Richmond-Crater region 
have planning departments and comprehensive plans.  Most of the towns in the region,
with the exception of Ashland, have no formal planning and limited zoning authority; these 
small towns rely on the county in which they are located to enforce most planning and 
zoning regulations.  

Zoning
Zoning is the traditional and most common tool available to local governments to control 
the use of land.  Broad authority is granted for municipalities and counties in Virginia to 
engage in zoning.  Land “uses” controlled by zoning include the type of use (e.g., residential, 
commercial, and industrial) as well as minimum specifications that control height and bulk 
such as lot size, building height and setbacks, and density of population.  Local 
governments are authorized to divide their territorial jurisdiction into districts, and to 
regulate and restrict the erection, construction, reconstruction, alteration, repair or use of 
buildings, structures, or land within those districts.  Districts may include general-use 
districts, overlay districts, and special-use or conditional-use districts.  Zoning ordinances 
consist of maps and written text.  

As shown in Table 6-5, most jurisdictions in the Richmond-Crater region implement 
floodplain regulations via the zoning ordinance.  An overlay district is used to impose 
additional requirements on properties within the designated floodplain area.  The other 
jurisdictions implement floodplain regulations as stand-alone ordinances.
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Subdivision Regulations
Subdivision regulations control the division of land into parcels for the purpose of building 
development or sale.  Flood-related subdivision controls may prohibit the subdivision of 
land subject to flooding unless flood hazards are overcome through filling or other 
measures.  Subdivision regulations, however, generally prohibit filling of floodway areas.  
The regulations also typically require that sub-dividers, once construction begins, install 
adequate drainage facilities and design water and sewer systems to minimize flood damage 
and contamination.  

All jurisdictions in the Richmond region have adopted subdivision ordinances.  Some of the 
ordinances contain floodplain-specific provisions.  For instance, Powhatan County requires 
a 100-foot natural vegetative buffer along all perennial streams as well as setbacks for 
residential structures from the floodplain.  In New Kent County, new subdivisions with 50 
or more homes are required to have at least two ingresses and egresses. This requirement 
will allow an alternate route if one is blocked in case of emergency.  Since subdivisions of 
four lots or more trigger major subdivision review standards in Charles City County, most 
subdivisions are smaller to avoid these more rigorous standards.  

Likewise, most of the jurisdictions in the Crater region have adopted subdivision 
ordinances.  The majority of the ordinances require that land be suited for development, 
and specifically, that land platted for residential use not be subject to flooding.  The City of 
Emporia and Surry County require that utilities be buried underground.  Greensville and 
Sussex Counties and the City of Emporia require stormwater management or flood control 
plans.  

Floodplain Regulation 
All of the communities with a Special Flood Hazard Area (SFHA) in the Richmond-Crater 
region have adopted floodplain regulations.  Powhatan County’s regulations have been in 
place since 1973, prior to joining the NFIP.  The other jurisdictions adopted floodplain 
regulations after joining the NFIP (see Table 6-5 for date of entry).

Generally, the regulations adopted by the study communities do not go beyond the 
minimum standards of the NFIP.  Goochland and Powhatan Counties restrict uses in the 
floodplain.  Henrico County prohibits new development in the floodplain and restricts 
redevelopment or rehabilitation projects from having any impact on the base (100-year) 
event.  The majority of communities set design criteria for utilities and other public 
infrastructure.  

Goochland County and the City of Richmond prohibit manufactured homes in all or 
portions of the floodplain, respectively.  Chesterfield County prohibits new manufactured 
home parks while Greensville County prohibits new manufactured homes unless located in 
an existing park.   The City of Richmond and Hanover County require manufactured homes 
to be elevated and anchored.
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Twelve of the ordinances in the Richmond-Crater region describe procedures for structures 
built before the regulations were in place.  All localities that allow development in the 
floodplain, in the Richmond area, require at least a 1-foot freeboard for development with 
some localities having higher freeboard requirements.  The City of Hopewell requires a 2-
foot freeboard for all new and substantially reconstructed homes in the floodplain, 
Greensville County requires 18 inches of freeboard in its ordinance, and Surry County 
includes a 1-foot freeboard.  Goochland County has the highest freeboard requirement of all 
localities with a level of 3 feet above the base flood elevation in order to construct in the 
floodplain.

Other Ordinances 
The State of Virginia encourages local governments to adopt stormwater regulations under 
land use authorities.  Stormwater regulations are most often used to control runoff and 
erosion potential that results from small-scale development of less than 5 acres.  In the 
Richmond-Crater region, Chesterfield, Dinwiddie, Goochland, Hanover (including the Town 
of Ashland), Henrico, New Kent, Powhatan, and Prince George Counties and the Cities of 
Colonial Heights, Emporia, and Richmond have regulations that deal with stormwater 
management.  Charles City County does not have these types of regulations.

Virginia is also a signatory to the Chesapeake Bay Agreement, a unique regional 
partnership aimed at restoring the Chesapeake Bay.  Communities in certain parts of the 
state are required to implement local land use controls to minimize runoff and other 
adverse impacts that degrade the water quality of the bay.  Five of the seven jurisdictions 
in the Richmond region are considered part of the Tidewater area and therefore are 
required to have a local Chesapeake Bay Preservation Program.  These jurisdictions are 
Charles City, Hanover (including the Town of Ashland), Henrico, and New Kent Counties, 
and the City of Richmond.  Goochland and Powhatan Counties are not considered to be part 
of the Chesapeake Bay area. In the Crater region, six of the ten jurisdictions are 
considered part of the Tidewater area and therefore are required to have a local 
Chesapeake Bay Preservation Program.  These jurisdictions are Chesterfield, Prince 
George, and Surry Counties and the Cities of Colonial Heights, Hopewell, and Petersburg.

A local Chesapeake Bay Preservation Program has two phases:  Phase I program elements 
include the designation of local Chesapeake Bay Preservation Areas (including Resource 
Protection Areas and Resource Management Areas that often include floodplains) and 
adoption of local ordinances that include the required performance criteria.  Phase II 
requires local governments to adopt a comprehensive plan or plan element that addresses 
the protection of water quality through the discussion of a number of policy areas.  Phase 
III requires that local governments that implement water quality performance criteria
review and revise local codes for inclusion of specific standards, including preservation of 
indigenous vegetation and minimization of impervious surfaces.  The review for compliance 
with Phase III is underway.  Table 6-7 summarizes the status of the Richmond-Crater
communities in meeting the two phases of the local program.
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Table 6-7.  Virginia Chesapeake Bay Local Assistance Program Compliance

Jurisdiction Local Program Status

Charles City County
Phase I: Consistent, 3/22/2004; Phase II: Consistent, 12/13/2004 
Compliance Evaluation: Compliant, 12/14/2009 

Chesterfield County
Phase I: Consistent, 12/12/2005; Phase II: Consistent, 3/24/2003 
Compliance Evaluation: Compliant, 12/14/2009 

City of Colonial Heights
Phase I: Consistent, 6/21/2004; Phase II: Consistent, 9/15/1997 Compliance 
Evaluation: Compliant, 9/14/2009

Hanover County
Phase I: Consistent, 6/21/2004; Phase II: Consistent, 12/11/2000 
Compliance Evaluation: Compliant, 6/18/2007 

Town of Ashland Phase I: Consistent, 6/20/2005; Phase II: Consistent, 9/16/2002 Compliance
Evaluation: Compliant, 9/15/2008 

Henrico County
Phase I: Consistent, 6/21/2004; Phase II: Consistent, 6/17/2002 Compliance 
Evaluation: Compliant, 12/11/2006 

City of Hopewell
Phase I: Consistent, 12/12/2005; Phase II: Consistent, 3/18/2002 
Compliance Evaluation: Compliant, 9/17/2007 

New Kent County
Phase I: Consistent, 9/19/2005; Phase II: Consistent, 9/18/2000 Compliance 
Evaluation: Compliant, 6/18/2007 

City of Petersburg

Phase I: Consistent, 12/12/2005; Phase II: Consistent, 6/18/2007 

Compliance Evaluation: Not fully compliant 

Deadline 12/31/2010 (4 conditions) 

Prince George County

Phase I: Consistent, 6/21/2004; Phase II: Consistent, 3/19/2001 Compliance 
Evaluation: Not fully compliant 

Deadline 9/30/2010 (1 condition) 

City of Richmond
Phase I: Consistent, 12/11/2006; Phase II: Consistent, 9/27/1999 
Compliance Evaluation: Compliant, 6/15/2009 

Surry County
Phase I: Consistent, 9/20/2004; Phase II: Consistent, 9/18/2000 Compliance 
Evaluation: Compliant, 12/14/2009 

Town of Claremont Phase I: Consistent, 6/21/2004; Phase II: Consistent, 3/19/2001 Compliance 
Evaluation: Compliant, 12/14/2009 

Town of Surry Phase I: Consistent, 6/18/2007; Phase II: Consistent, 3/19/2001 Compliance 
Evaluation: Compliant, 12/14/2009 

Building Codes and Building Inspection
Many structural mitigation measures involve constructing and retrofitting homes, 
businesses, and other structures according to standards designed to make the buildings 
more resilient to the impacts of natural hazards.  Many of these standards are imposed 
through building codes.  

All of the jurisdictions have adopted the 2009 Uniform Virginia Building Code.  While 
municipalities and counties may adopt codes for their respective areas if approved by the 
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state as providing “adequate minimum standards,” none of the participating jurisdictions 
have chosen to do so.  

Local governments in Virginia are also empowered to carry out building inspections.  The 
Code of Virginia empowers cities and counties to create an inspection department, and 
enumerates its duties and responsibilities, which include enforcement of state and local 
laws relating to the construction of buildings; installation of plumbing, electrical, and 
heating systems; building maintenance; and other matters.  Each of the planning 
jurisdictions in the Richmond region has established either a building inspections or code 
compliance office to carry out its building inspections, while most of the jurisdictions in the 
Crater region have established a building inspections office or have designated a building
official to carry out building inspections.

Fire Codes
Virginia has a statewide fire code.  The code establishes statewide standards to safeguard 
life and property from the hazards of fire or explosion arising from the improper 
maintenance of life safety, and fire prevention and protection of materials, devices, systems, 
and structures.  The Virginia State Fire Marshal’s Office is charged with enforcement of the 
code statewide except in those localities that choose to enforce the code locally.  Those 
localities that choose to enforce the code locally must employ their own certified fire official 
to enforce the code.

6.6.2 Acquisition 
The power of acquisition can be a useful tool for pursuing local mitigation goals.  Local 
governments may find that the most effective method for completely “hazard-proofing” a 
particular piece of property or area is to acquire the property (either in fee simple or a 
lesser interest, such as an easement), thus removing the property from the private market 
and eliminating or reducing the possibility of inappropriate development.  Virginia 
legislation empowers cities, towns, and counties to acquire property for public purpose by 
gift, grant, devise, bequest, exchange, purchase, lease, or eminent domain (Code of Virginia 
15.2-1901).  

The City of Richmond completed acquisition projects in both the Broad Rock Creek and 
Battery Park neighborhoods.  All projects were completed without using FEMA mitigation 
funds; Virginia Urgent Needs block grant funds were used instead.  The acquired lots are 
now permanent open space.  Chesterfield County acquired a number of repetitive loss
properties along Beach and Old Beach Roads.  Development of an acquisition program is 
proposed in the City of Petersburg Comprehensive Plan.  The City of Colonial Heights is 
considering a voluntary acquisition program along certain creeks to eliminate repetitive 
flood claims in the city.
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6.6.3 Taxation 
The power to levy taxes and special assessments is an important tool delegated to local 
governments by Virginia law.  The power of taxation extends beyond merely the collection 
of revenue, and can have a profound impact on the pattern of development in the 
community.  Communities have the ability through special legislation to set preferential 
tax rates for areas that are more suitable for development in order to discourage 
development in otherwise hazardous areas (Code of Virginia 15.3-2404).  

Local governments also have the ability to levy special assessments on property owners for 
all or part of the costs of acquiring, constructing, reconstructing, extending, or otherwise 
building or improving flood protection works within a designated area (Code of Virginia 
15.2-1104).  This can serve to increase the cost of building in such areas, thereby 
discouraging development.  Because the usual methods of apportionment seem mechanical 
and arbitrary, and because the tax burden on a particular piece of property is often quite 
large, the major constraint in using special assessments is policy-oriented.  Special 
assessments seem to offer little in terms of control over land use in developing areas.  They 
can, however, be used to finance the provision of necessary services within municipal or 
county boundaries.  In addition, they are useful in distributing the costs of the
infrastructure required by new development to the new property owners.  

According to the Code of Virginia 58.1-3389, local governments are authorized to levy taxes 
on real property with no upper limit imposed.  Additionally, Section 58.1-3201 requires that 
an assessment be 100% of fair market value.  A building that increases in value of more 
than $500 due to repairs or additions must be assessed as new (Code of Virginia 58.1-3291).  
At the same time, the code allows the abatement of local real estate taxes for buildings 
unusable for at least 30 days during the year (Code of Virginia 58.1-3222).  Real estate tax 
is a significant source of local revenue.23

According to the State Corporation Commission, “the E911 tax is imposed by localities to 
pay for the cost of an emergency response communications system that identifies both the 
caller and the location of the call.  The tax rate is set by the locality.  The General Assembly 
also authorized a 75¢ per month charge on wireless and wired telephone customers.  This 
money will pay for highly sophisticated equipment that pinpoints, by satellite, the location 
of a wireless 911 caller.”24

6.6.4 Spending 
The fourth major power that has been delegated from the Virginia General Assembly to 
local governments is the power to make expenditures in the public interest.  Hazard 

23 Knapp, John L. and Stephen C. Kulp.  Tax Rates in Virginia's Cities, Counties, & Selected Towns: 
2003 Tax Rates. December 2003.  Retrieved from 
www.virginia.edu/coopercenter/vastat/taxrates2003/taxrates03.html
24 Virginia Department of Taxation.  Tax Facts. Retrieved on July 1, 2011 from 
http://www.tax.virginia.gov/site.cfm?alias=communicationstaxes
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mitigation principles should be made a routine part of relevant spending decisions made by 
the local government, including the adoption of annual budgets and the CIP.  

A CIP is a schedule for the provision of municipal or county services during a specified 
period of time.  Capital programming, by itself, can be used as a growth management 
technique, with a view to hazard mitigation.  By tentatively committing itself to a timetable 
for the provision of capital to extend services, a community can control growth to some 
extent, especially in areas where the provision of on-site sewage disposal and water supply 
are unusually expensive.  

In addition to formulating a timetable for the provision of services, a local community can 
regulate the extension of and access to services.  A CIP that is coordinated with extension 
and access policies can provide a significant degree of control over the location and timing of 
growth.  These tools can also influence the cost of growth.  If the CIP is effective in directing 
growth away from environmentally sensitive or high-hazard areas, for example, it can 
reduce environmental costs.  

The majority of the jurisdictions in the Richmond-Crater region have some form of a CIP.  
The construction or renovation of capital facilities, such as schools, municipal offices, and 
police/fire stations is often a highlight of their capital improvements.  Investments in 
stormwater and sewer systems are included in the capital improvements program for most 
municipalities.  Some jurisdictions also have included open space and other park 
acquisition costs as part of their CIP.

6.7 Summary
Much of the information in this capability assessment was provided by the jurisdictions in 
the study area by way of a capability assessment survey.  Table 6-8 summarizes the self-
reported capability assessment.  

Table 6-8.  Mitigation Capability Self-Assessment by Jurisdiction

Jurisdiction
Planning and 

Regulatory 
Capability

Administrative 
and Technical 

Capability

Fiscal 
Capability Overall Capability

Charles City County Moderate High Limited Moderate

Chesterfield County High Moderate Limited Moderate

City of Colonial Heights Moderate Moderate
Limited to 
moderate

Moderate

Dinwiddie County Moderate
Limited to 
moderate

Limited to 
moderate

Moderate

Town of McKenney Limited Limited Limited Limited

City of Emporia Moderate Moderate Limited Moderate

Goochland County Moderate Moderate Moderate Moderate

Greensville County Moderate Moderate Moderate Moderate

Town of Jarratt Limited Limited Limited Limited
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Table 6-8.  Mitigation Capability Self-Assessment by Jurisdiction

Jurisdiction
Planning and 

Regulatory 
Capability

Administrative 
and Technical 

Capability

Fiscal 
Capability Overall Capability

Hanover County Moderate Moderate Moderate Moderate

Town of Ashland Moderate High Limited Moderate

Henrico County High High High High

City of Hopewell Moderate Moderate Limited Moderate

New Kent County Limited Moderate Limited Moderate

City of Petersburg
Limited to 
moderate

Moderate Moderate Moderate

Powhatan County Moderate Moderate Limited Moderate

Prince George County Moderate to high Limited Limited Limited

City of Richmond Moderate High Limited Moderate

Surry County High High High High

Town of Claremont Limited Limited Limited Limited

Town of Dendron Limited Limited Limited Limited

Town of Surry Limited Limited Limited Limited

Sussex County Moderate Limited Limited Limited

Town of Stony Creek Limited Limited Limited Limited

Town of Wakefield Moderate Moderate Moderate Moderate

Town of  Waverly Limited Limited Limited Limited

High:  No increase in capability needed (e.g., extensive regulations on development in place).

Moderate:  Increased capability desired but not needed (e.g., funding exists for mitigation but availability 
fluctuates).

Limited:  Increased capability needed (e.g., additional staff are needed to successfully implement mitigation 
projects).

Source:  Capability Assessment Survey Results.
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7.0 Mitigation Strategy
The hazard mitigation planning process conducted by the MAC uses a typical problem-
solving methodology:

Describe the problem (Hazard Identification).

Estimate the impacts the problem could cause (Risk Assessment).

Assess what safeguards exist that might already or could potentially lessen those 
impacts (Capability Assessment).

Using this information, determine what, if anything, can be done, and select 
those actions that are appropriate for the community in question (Mitigation 
Strategy).

This section of the hazard mitigation plan describes the most challenging part of any such 
planning effort – the development of a mitigation strategy.  It is a process of:

setting mitigation goals,

selecting mitigation actions, and

developing a mitigation action plan.

7.1 Setting Mitigation Goals
When a community decides that certain risks are unacceptable and that certain mitigation 
actions may be achievable, the development of goals and actions takes place.  Goals are 
long-term and general statements.  Actions are detailed and specific methods to meet the 
goals.

The MAC reviewed the goals from the 2006 Crater Regional Hazard Mitigation Plan and the 
Richmond Regional Hazard Mitigation Plan at a meeting on April 29, 2011.  The committee 
discussed how to merge the 19 goals from the previous plans (6 from the Richmond 
Regional plan and 13 from the Crater plan) decided on the following four goals, which are 
broad and applicable to the region: 

Reduce loss of life, injuries, and personal property loss.

Develop and maintain public and private infrastructure to ensure continued 
service delivery.

Educate and train citizens regarding their vulnerability to regional hazards.

Enhance the capabilities of local government to influence and lessen the impacts 
of hazards.

7.2 Selecting Mitigation Actions
Actions are detailed and specific methods to meet the goals.  The actions from the 2006 
plans formed a basis for discussion about mitigation actions for the 2011 plan.  The status 
of the actions from the previous plans was discussed and is documented in Appendix C.  In 
addition, a range of new action alternatives were identified and provided to the MAC for 
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consideration during individual meetings with each jurisdiction.  These alternatives are 
presented in Appendix D.  In general, the jurisdiction representatives evaluated the actions 
for inclusion in the plan with the following criteria:

Time – Can the strategy be implemented quickly?

Ease to implement – How easy is the strategy to implement?  Will it require 
many financial or staff resources?

Effectiveness – Will the strategy be highly effective in reducing risk?

Lifespan – How long will the effects of the strategy be in place?  

Hazards – Does the strategy address a high-priority hazard or does it address 
multiple hazards?

In general, the jurisdictions selected fewer actions than in the 2006 plans, which will allow 
them to be more focused on their implementation of the actions.  After the 2011 actions 
were selected, the STAPLE/E (Social, Technical, Administrative, Political, Legal, Economic, 
and Environmental) criteria (Table 7-1) were used to prioritize the most appropriate actions 
for the Richmond-Crater communities.  This methodology requires that social, technical, 
administrative, political, legal, economic, and environmental considerations be taken into 
account when reviewing potential actions for the area’s jurisdictions to undertake.  This 
process was used to help ensure that the most equitable and feasible actions would be 
undertaken based on a jurisdiction’s capabilities.

Table 7-1.  STAPLE/E Prioritization Criteria for Actions to be Taken

Social

Is the proposed action socially acceptable to the community(s)? 

Are there equity issues involved that would mean that one segment of a community is treated 
unfairly?

Will the action cause social disruption?

Technical 

Will the proposed action work?

Will it create more problems than it solves?

Does it solve a problem or only a symptom?

Is it the most useful action in light of other community(s) goals?

Administrative 

Can the community(s) implement the action?

Is there someone to coordinate and lead the effort?

Is there sufficient funding, staff, and technical support available?

Are there ongoing administrative requirements that need to be met?

Political 

Is the action politically acceptable?

Is there public support both to implement and to maintain the project?
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Table 7-1.  STAPLE/E Prioritization Criteria for Actions to be Taken

Legal 

Is the community(s) authorized to implement the proposed action?  Is there a clear legal basis 
or precedent for this activity?

Are there legal side effects?  Could the activity be construed as a taking?

Is the proposed action allowed by a comprehensive plan, or must a comprehensive plan be 
amended to allow the proposed action?

Will the community(s) be liable for action or lack of action?

Will the activity be challenged?

Economic 

What are the costs and benefits of this action?

Do the benefits exceed the costs?

Are initial, maintenance, and administrative costs taken into account?

Has funding been secured for the proposed action?  If not, what are the potential funding 
sources (public, non-profit, and private)?

How will this action affect the fiscal capability of the community(s)?

What burden will this action place on the tax base or local economy?

What are the budget and revenue effects of this activity?

Does the action contribute to other community goals, such as capital improvements or 
economic development?

What benefits will the action provide?  

Environmental

How will the action affect the environment?

Will the action need environmental regulatory approvals?

Will it meet local and state regulatory requirements?

Are endangered or threatened species likely to be affected?

As part of the STAPLE/E criteria, the anticipated level of cost-effectiveness of each measure 
was a primary consideration when developing mitigation actions.  Because mitigation is an 
investment to reduce future damages, it is important to select measures for which the 
reduced damages over the life of the measure are likely to be greater than the project cost.  
For structural measures, the level of cost-effectiveness is primarily based on the likelihood 
of damages occurring in the future, the severity of the damages when they occur, and the 
level of effectiveness of the selected measure.  Although a detailed analysis was not 
conducted during the mitigation action development process, these factors were of primary 
concern when selecting measures.  For those measures, such as public education and 
outreach, that do not result in a quantifiable reduction of damages, the relationship of the 
probable future benefits and the cost of each measure was considered when developing the 
mitigation actions.  
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Priority was assigned based on a relative score using the STAPLE/E criteria.  Each 
criterion was assigned a rating using the following scale: 2=Very beneficial, 1=Favorable, 
0=None/Not applicable, -1=Not Favorable.  The numbers were summed and then a priority 
assigned using the scheme shown in Table 7-2.

Table 7-2.  Priority Scoring System

Priority Score Range

Limited 0 to 4

Medium 5 to 8

High 9 to 12

In addition to the actions identified by the individual jurisdictions, the MAC also identified 
two regional actions for the 2011 planning cycle.

7.3.  Developing a Mitigation Action Plan
Mitigation action plans were developed for all of the identified actions.  Each mitigation 
action plan includes:

the goal(s) it is intended to help achieve,

the hazard(s) it is designed to mitigate,

the agency assigned responsibility for carrying out the strategy, 

general resources needed,

a timeframe for completion, and 

priority level for its implementation (high, medium, or low).

The timeframes are defined in Table 7-3 and mirror those used in the 2010 Virginia State
Hazard Mitigation Plan.

Table 7-3.  Timeframes Defined

Timeframe Definition

Short-term Less than three years

Long-term More than three years

As funding becomes available Project timeline is dependent on funding

Ongoing 
Project is continuous with no designated 
end date

The mitigation action plans for each jurisdiction follow in alphabetical order, with the 
regional action plans presented first.  
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 p
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p
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 f
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a
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ra
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 f
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n
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 b
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 d
e

v
el

o
p

e
d

.

1
, 2

A
ll

 h
a

za
rd

s
B

u
il

d
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p
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d
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o
o

d
 h

a
za

rd
.

2
F

lo
o

d
P

la
n

n
in

g
S

ta
ff

 t
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p
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 t
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b
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 t
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 f
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 m
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 r
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 f
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 m
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b
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ra

m
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ra
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 f
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 t
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 t
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 l
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e
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 t
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 t
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 f
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 p
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 t
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p
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p
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 p
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n
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 p
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 f
e

a
si

b
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 p
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 f
ee

 s
im

p
le

 a
n

d
/

o
r 

p
e

rm
a

n
e

n
t 

e
a

se
m

en
t 

to
 p

re
v

e
n

t 
d

ev
el

o
p

m
e

n
t 

in
 t

h
e

 h
ig

h
e

st
 p
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p
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 f
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p
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u
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 p
ri

v
a

te
 u

ti
li

ti
e

s 
to

 
k

e
e

p
 r

ig
h

t-
o

f-
w

a
y

 c
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 t
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 s
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p
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 t
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b
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 c
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p
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n
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d
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b
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 p
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n
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 c
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is

k
 W

a
tc

h
).

3
A

ll
 h

a
za

rd
s

E
m

er
g

e
n

cy
 

M
a

n
a

g
e

m
en

t
S

ta
ff

 t
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b
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b
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 f
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ra
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n
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 t
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b
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 c
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 f
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n
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p
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e
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 p

o
w

er
 l

in
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8.0 Plan Maintenance Procedures
The long-term success of the 2011 Richmond-Crater Multi-Regional Hazard Mitigation Plan 
depends in large part on routine monitoring, evaluating, and updating of the plan so that it 
will remain a valid tool for the communities to use.  

8.1 Formal Plan Adoption
Twenty-six local governments in central Virginia participated in this planning process and 
formally adopted this plan by resolution of their governing board.  The adoption process 
itself took several months, as significant coordination by the MAC was necessary in order 
to: 1) place the plan review and adoption on the appropriate meeting agendas in each 
jurisdiction, 2) produce and provide copies in official meeting packets, 3) facilitate the 
actual adoption, 4) collect the adoption resolutions, and 5) incorporate the adopted 
resolutions into the final hazard mitigation plan.

8.2 Implementation
Upon adoption, the plan faces its biggest test: implementation.  While this plan puts forth 
many worthwhile and “High” priority recommendations, the decision of which action to 
undertake first will be the primary issue that the Richmond-Crater communities face.  

Funding is always an important and critical issue.  Therefore, pursuing low- or no-cost, 
high-priority recommendations may be one approach that a community chooses to take.  An 
example of a low-cost, high-priority recommendation would be to install flood level markers 
on bridges to warn of high water levels.

Another implementation approach is to prioritize those actions that can be completed in a 
relatively short amount of time.  Being able to publicize a successful project can build 
momentum to implement the other parts of the plan.  An example of an effective but easy-
to-implement strategy is to distribute brochures from FEMA and VDEM on mitigation and 
preparedness topics.

It is important to the long-term implementation of the plan that its underlying principles 
are incorporated into other community plans and mechanisms, such as:

comprehensive planning and

Capital Improvement Program (CIP) budgeting.

The Capability Assessment section of this plan provides insight into the current 
comprehensive plan for each community.  The emergency management coordinator for each 
jurisdiction will provide a copy of this plan to the planning director and work with him or 
her to ensure that the appropriate information from this plan is incorporated into the next 
update of the jurisdiction’s comprehensive plan.  Information from the HIRA, as well as 
mitigation goals and strategies, may be directly included as a comprehensive plan element 
or included in other elements, as appropriate.  Projects that require large investments, such 
as acquisition or road retrofits, are candidates for inclusion in capital improvement plans.
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Mitigation is most successful when it is incorporated within the day-to-day functions and 
priorities of government and development.  This integration is accomplished by a constant 
effort to network and to identify and highlight the multi-objective, “win-win” benefits to 
each program, the communities, and their constituents.  This effort is achieved through 
monitoring agendas, attending meetings, and sending memos on the status and progress of 
mitigation efforts.

Simultaneous to these efforts, it is important to constantly monitor funding opportunities 
that can be used to implement some of the higher cost recommended actions.  This includes 
creating and maintaining a repository of ideas on how any required local match or 
participation requirement can be met.  Then, when funding does become available, the 
Richmond-Crater communities will be in a position to take advantage of an opportunity.  
Funding opportunities that can be monitored include special pre- and post-disaster funds, 
special district-budgeted funds, state or federal ear-marked funds, and grant programs, 
including those that can serve or support multi-objective applications.

With adoption of this plan, the Richmond-Crater communities commit to:

Pursuing the implementation of the high-priority, low/no-cost recommended 
actions.

Keeping the concept of mitigation in the forefront of community decision-making 
by identifying and stressing the recommendations of the hazard mitigation plan 
when other community goals, plans, and activities are discussed and decided 
upon.

Maintaining a constant monitoring of multi-objective, cost-share opportunities to 
assist the participating communities in implementing the recommended actions 
of this plan for which no current funding or support exists.

In addition, the communities of the Richmond-Crater region remain committed to the 
NFIP.  They will continue to enforce floodplain regulations and undertake other actions to 
remain in compliance with the program.

8.3 Maintenance
Plan maintenance requires an ongoing effort to monitor and evaluate the implementation of 
the plan, and to update the plan as progress, roadblocks, or changing circumstances are 
recognized.

The Richmond Regional and Crater Planning Districts will be responsible for monitoring 
this plan for the jurisdictions within their boundaries.  They will work with the Planning 
Committee of the Central Virginia Urban Areas Security Initiative (CVUASI), or its 
successor, to coordinate information gathering from the participating jurisdictions.

The Richmond Regional and Crater Planning Districts in conjunction with the Planning 
Committee of the CVUASI will, within 60 days of adoption of the plan, develop evaluation 
criteria to judge the progress of implementation of the plan.
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The Richmond Regional and Crater Planning Districts will make an annual request to the 
planning committee for an annual update to be provided by January 31, on the progress of 
the implementation of their mitigation action plans.  An agenda item addressing the update 
will be placed on the Planning Committee agenda two months prior to the due date of the 
updates.  These updates will begin in 2013 and will include corrective action plans if 
needed, based on the evaluation criteria set by the working group.  The annual progress 
reports will be consolidated by Richmond Regional and Crater Planning Districts and 
shared with VDEM.  In addition, the VDEM Regional Coordinator’s meeting will be used as 
an opportunity to discuss plan status.  Figure 8-1 shows a sample update form.

Jurisdiction:

Updated through:

Action number: Status:

Not started

In progress (percent 
complete___)

Completed for purposes of 
this plan

Ongoing 

Notes (e.g., changes in 
action/funding/responsible 
department/timeframe):

Action number: Status:

Not started

In progress (percent 
complete___)

Completed for purposes of 
this plan

Ongoing 

Notes (e.g., changes in 
action/funding/responsible 
department/timeframe):

Figure 8.1 Sample Update Form

The Richmond Regional and Crater Planning Districts, with the Planning Committee, will 
determine annually if an update of the plan is needed and the mechanism for doing so.  At a 
minimum, the five-year plan update will be initiated by the Richmond Regional and Crater 
Planning Districts no less than three years after plan adoption; at a minimum, the PDCs 
will seek grant funding no less than three years after plan adoption. Factors to consider 
when determining if an update is necessary include:

decreased vulnerability as a result of implementing recommended actions;

increased vulnerability as a result of failed or ineffective mitigation actions; 

increased vulnerability as a result of new development (and/or annexation);
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new state/federal laws, policies, or programs; and/or

changes in resource availability.

A major event, such as a Presidentially declared disaster, may trigger a need to review the 
plan.  If such an event occurs in the Richmond-Crater region, the working group will 
coordinate to determine how best to review and update the plan.  The plan will be updated 
through written changes and submissions, as the Richmond-Crater communities and the 
working group deem appropriate and necessary.  Major changes to the plan will be 
submitted to the state and to FEMA Region III.  

Public notice will be given and public participation will be invited, at a minimum, through 
available web postings and press releases to the local media outlets, primarily newspapers 
and radio stations.  In addition, an annual event will be held to publicize progress on 
implementing the mitigation plan.  This event could be timed to coincide with the 
anniversary of a significant event or annual awareness event (e.g., Hurricane Preparedness 
Week).  Jurisdictions also should provide annual updates to the governing body to keep 
them informed about plan implementation.

Evaluation of progress can be achieved by monitoring changes in the vulnerability 
identified in the plan.  Changes in vulnerability can be identified by noting:

lessened vulnerability as a result of implementing recommended actions;

increased vulnerability as a result of failed or ineffective mitigation actions; 
and/or

increased vulnerability as a result of new development (and/or annexation).

Updating of the plan will be by written changes and submissions, as the working group 
deems appropriate and necessary.
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Public Listening Session on Multi-Regional Hazard 
Mitigation Plan Update
Wednesday, May 11, 2011 at 5:00 PM 
to Wednesday, May 11, 2011 at 7:00 PM 

The Richmond Regional and Crater Planning District Commissions are 
holding a public listening session to obtain citizens’ input on the 
Richmond-Crater Multi-Regional Hazard Mitigation Plan.

The Crater Regional Hazard Mitigation Plan and the Richmond Regional 
Hazard Mitigation Plan were initially adopted by the participating 
jurisdictions in 2006.  Every five years, local governments must review 
and update the mitigation plan from the original date of the plan to 
continue Federal Emergency Management Agency (FEMA) mitigation 
grant program eligibility.  The Planning District Commissions and their 
participating jurisdictions have decided it is in the best interest of the 
regions to conduct a joint planning process resulting in the Richmond-
Crater Multi-Regional Hazard Mitigation Plan.  Area local governments 
will be considering the plan for re-adoption during the fall of 2011.  
Citizens’ comments will be addressed and, as appropriate, be 
incorporated in the updated plan.

A brief overview of the plan update process will be given to attendees as 
well as information on changes to risk and vulnerability.  Citizen input 
on areas of concern and ideas for future projects to reduce the impact of 
natural disasters will be taken.

“This planning effort will help our community assess its vulnerability to 
natural hazards and prepare a plan that reduces the impact of natural 
disasters to the Richmond and Crater Regions.  We encourage the 
community’s participation in this important regional planning effort,” 
said Robert A. Crum, Jr. , Executive Director of the Richmond Regional 
Planning District Commission.  “We are very interested in any ideas the 
community may have to ensure that we are adequately prepared for 
future natural hazards.”

The 2006 Crater Regional Hazard Mitigation Plan and the Richmond 
Regional Hazard Mitigation Plan are posted on the Virginia Department of 
Emergency Management Web site at 
www.vaemergency.com/library/plans/mitigation.cfm under “Crater 
Planning District Commission” and “Richmond Regional Planning 
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Public Listening Session

Date: Wed., May 11

Time: 5:00 - 7:00 p.m.
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Appomattox Regional 
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Transportation Improvement 
Program (TIP), the Richmond 
Region’s plan for advancing transportation projects toward 
construction over the next four years.

Additional Information |
Public meetings schedule | TIP FAQ's

MPO Information | Comment Form

Multi-Regional Hazard Mitigation Plan Update

The Richmond Regional Planning 
District Commission and the 
Crater Planning District 
Commission are seeking public 
input on the combined Richmond-
Crater Multi-Regional Hazard 
Mitigation Plan.

Resources:
Additional information•
Crater Regional Hazard Mitigation Plan (March 2006) 
2006 Plan | Appendices

•

Richmond Regional Hazard Mitigation Plan (February 2006) 
Sections 1-4 | Section 5, Part 1 | Section 5, Parts 2-9 | 
Appendices | Acknowledgments

•

CRC Launches Telephone Survey Seeking 
Feedback on Strawman Draft of Priorities

The Capital Region Collaborative has contracted 
with the Southeastern Institute of Research to 
conduct a telephone survey of residents in the 
Richmond Region to broaden the public feedback 
on the Strawman Draft of Regional Priorities.

Impact of the Governor's 
Transportation Funding Package on 
the Richmond Region

The Richmond Area MPO has released 
its analysis of the impact upon the 
Richmond Region of Governor 
McDonnell's  transportation funding 
package. A statewide analysis of the 
illustrative list of over 900 candidate 
projects revealed that the Richmond 
District only represents 1.8% of the statewide total.

During the 2011 General Assembly Session, RRPDC staff, working 
closely with with the GRCC and the Region’s legislative liaisons, 
alerted members of the Capital Region Caucus of the concern that 
the Richmond Region will receive disproportionate transportation 
funding.

Read more about the impact to the Richmond Region of the 
Transportation Funding Package or download the RRPDC analysis 
package.

Past News and Events

Regional Projects

Click on a jurisdiction for a  
Community Profile

Upcoming meetings
Agenda & Monthly Calendar 

Choose a month

May12

12:15 p.m. - PDC Executive 
Committee

Cancelled  - MPO Executive 
Committee

1:00 p.m. - PDC Board 
Cancelled - MPO Board 

May 19

9:00 a.m. - TAC

May 24
12:00 p.m. - CTAC

May 25
12:00 p.m. - EDAC

Details and locations

HELP PROTECT 
THOSE WHO PROTECT YOU

Home

About Us

Planning & GIS

Urban Transportation (MPO)

Central Virginia UASI

Legislative Program

Meetings

Publications

Street Name Clearinghouse

Links

Public Comment & 
Requests for Proposal

The RRPDC is a regional 
planning agency serving 

the Town of Ashland; 
the City of Richmond; and 

the counties of Charles City, 
Chesterfield, Goochland, 

Hanover, Henrico, New Kent, 
and Powhatan.

Richmond Regional  
Planning District Commission

9211 Forest Hill Avenue 
Suite 200 

Richmond, VA 23235

Phone:  804.323.2033 
Fax:  804.323.2025 

Office Hours: 
Monday - Friday  

8:00 a.m. - 4:30 p.m. 

FY 10 Audit

Page 1 of 3Richmond Regional Planning District Commission / Richmond Area Metropolitan Planni...

5/9/2011http://www.richmondregional.org/default.htm
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1

Frantz, Jane Sibley

From: Oblinsky, Michelle [OblinskyM@chesterfield.gov]
Sent: Thursday, June 02, 2011 9:07 AM
To: Laffoon, Sherri
Cc: Frantz, Jane Sibley; Jacqueline Stewart
Subject: Mitigation Plan Survey

Sherri - the below can be sent to CERT (and perhaps CEPC) asking them to participate and share the survey on 
preparedness for the regional mitigation plan.

Jane & Jackie - for your records that we are participating. I'm trying to get it posted to the County website as well.

The County is participating in the update of the regional mitigation plan. Part of the update process is to gain citizen input.
The region is working through a consultant to prepare the updated plan. Dewberry has put together a brief survey using 
Survey Monkey to gain general public knowledge about preparedness.  The Richmond Regional Planning District 
Commission has the survey posted on their web site. 

Please take a few minutes to go through the survey found at the link below. Also feel free to share with friends, family 
members and other associates that may have an interest. 
http://www.surveymonkey.com/s/Richmond_crater_HMP
Additional information on the plan, and the 2006 version of the plan, can be found on the Richmond Regional Planning 
District Commission website.   http://www.richmondregional.org/

Michelle

Michelle Tilley Oblinsky, CEM
Acting Coordinator of Emergency Management
Chesterfield Fire and EMS
PO Box 40
Chesterfield, VA 23832
804-748-1236

"There is no limit to what you can accomplish,
if you don't care who gets the credit" ~Ronald Reagan
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http://twitter.com/#!/HenricoOEM 
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http://www.facebook.com/pages/Henrico-County-Office-of-Emergency-Management/71337655427 
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Welcome to the 
Official Powhatan 
County Website!
"Our Government works with 

and for our Community"

Powhatan County Government 
works with and for our 
community to provide 

opportunities for personal and 
professional prosperity while 

enjoying an extraordinary quality 
of life.

Click HERE to review the 
Powhatan County Proposed

Capital Improvement Program 
(CIP), FY2013 - FY2016 

The Richmond Regional 
Planning District 

Commission (RRPDC) is 
coordinating the revision of the 
Hazard Mitigation Plan for the 
localities in the Richmond area 

including Powhatan. 
Please click HERE to fill out a 
citizen survey to provide your 

input.

Hours of Operation

County Administration Building - 
Monday thru Friday 8:30 am to 5:00 
pm.   
Other County Buildings may open at 
different times.

Check out the new Library webpage!

Don't forget to check out the 
Powhatan Parks & Rec!

Powhatan Facebook 
Link

Home Page

About Powhatan

Bid Opportunities

Board Of Supervisors

Calendar Of Events

Contact Us

County Departments

County Facility Use 
Request Form

Economic Development & 
Tourism

Emergency Information

Employment Opportunities

Employee Webmail Port

FOIA Information

Online Form

Powhatan County Public 
Schools

Powhatan County Schools 
District Calendar

Senior Resources

Staff Directory

Thank A County Employee

Page 1 of 4Powhatan County, VA 

6/1/2011http://www.powhatanva.gov/
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www.co.henrico.va.us 
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http://www.co.henrico.va.us/news/multi-regional-hazard-mitigation-plan-meeting  
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Frantz, Jane Sibley

From: Jacqueline Stewart [JStewart@richmondregional.org]
Sent: Thursday, June 02, 2011 3:43 PM
To: Frantz, Jane Sibley
Subject: Public participation

Jane:

Below is a copy of our homepage showing top billing to our Hazard Mitigation Planning efforts.

Richmond Regional Planning District Commission / Richmond Area Metropolitan Planning Organization
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Jackie S. Stewart |AICP| Director of Planning and Information Systems|Richmond Regional PDC|Office: 804.323.2033|Cell: 804.380.8301 
|Fax: 804.323.2025 |Email: jstewart@richmondregional.org
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2011 Richmond-Crater Hazard Mitigation Plan 

Survey 

1. Using the drop down menu, please select the jurisdiction in which you live.

Choose One

 
Town of 

Ashland

Charles 

City 

County

Chesterfield 

County

Town of 

Claremont

Jurisdiction: 4.7% (8) 0.6% (1) 37.3% (63) 0.0% (0)

 

 

2. What is the ZIP code of your home?

 
Response 

Count

  169

  answered question 169

  skipped question 0
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3. The Mitigation Advisory Committee identified the following hazards as having a potential 

to impact the Richmond-Crater region. Please mark the THREE(3) hazards that are of most 

concern to your neighborhood or home.

 
Response 

Percent

Response 

Count

Drought 37.5% 63

Earthquake 7.7% 13

Flooding 25.6% 43

Landslide/Shoreline Erosion 0.6% 1

Wildfire 22.6% 38

Wind (Hurricane) 57.7% 97

Wind (Thunderstorm) 78.0% 131

Winter Storms 67.9% 114

Please list any additional hazards that present a threat to your neighborhood or home. 

 
34

  answered question 168

  skipped question 1
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4. What are you doing on your property or within your home to reduce future damage from 

the identified hazards in question #3? (choose all that apply)

 
Response 

Percent

Response 

Count

House elevation or first floor 

modification to prevent flood 

damage

8.6% 7

Installed backflow prevention 

device(s)
18.5% 15

Defensible space landscaping 

(clear vegetation around house 

to reduce wildfire risk)

59.3% 48

Roof retrofit using fire resistant 

material
19.8% 16

Installation of fire sprinklers 1.2% 1

Installation of fire hydrant or above 

ground water storage tank
3.7% 3

Strengthened openings (Doors, 

windows, and/or garage door to 

reduce high-hazard wind risk)

44.4% 36

Constructed a tornado safe room 11.1% 9

Other (please specify) 

 
40

  answered question 81

  skipped question 88
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5. If a severe hazard event occurred today such that all services were cut off from your 

home (power, gas, water, sewer) and you were unable to leave or access a store for 72 

hours, which of these items do you have readily available?

 
Response 

Percent

Response 

Count

Potable Water (3 gallons per 

person)
58.7% 98

Cooking and eating utensils 92.2% 154

Can Opener 94.6% 158

Canned / Non-perishable Foods 

(ready to eat)
88.6% 148

Gas grill / Camping stove 78.4% 131

Extra Medications 62.3% 104

First Aid Kit/Supplies 86.8% 145

Portable AM/FM Radio (solar 

powered, hand crank,or batteries)
77.2% 129

Handheld "Walkie-Talkie" Radios 

(with batteries)
31.1% 52

Important Family 

Photos/Documentation in a water 

and fire proof container

43.1% 72

Extra Clothes and Shoes 73.7% 123

Blanket(s)/ Sleeping Bag(s) 84.4% 141

Cash 50.9% 85

Flashlight (with batteries) 89.8% 150

Gasoline 45.5% 76

Telephone (with batteries) 64.7% 108

Pet Supplies 53.3% 89

Secondary Source of Heat 47.3% 79
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What else do you have in your emergency kit? 

 
36

  answered question 167

  skipped question 2

6. Do you have a plan for evacuating large animals and pets? (please select all that apply) 

 
Response 

Percent

Response 

Count

Yes, I have a plan for evacuating 

my pets (cats, dogs, etc).
41.3% 69

Yes, I have a plan for evacuating 

my large animals (horses, cows, 

etc).

  0.0% 0

No, I have pets but have not 

planned for their evacuation.
20.4% 34

No, I have large animals but have 

not planned for their evacuation.
1.8% 3

Not Applicable, I have no large 

animals or pets
38.3% 64

  answered question 167

  skipped question 2

7. Are you familiar with the special needs of your neighbors in the event of a disaster 

situation (special needs may include limited mobility, severe medical conditions, memory 

impairments, etc)?

 
Response 

Percent

Response 

Count

Yes 52.5% 85

No 47.5% 77

  answered question 162

  skipped question 7
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8. Are you a trained member of your Community Emergency Response Team (CERT)? (Note: 

your community may use a different name than CERT)

 
Response 

Percent

Response 

Count

Yes 49.1% 81

No, I would like to learn more about 

CERT.
13.9% 23

No, I am not interested in being a 

trained CERT member.
37.0% 61

For more information about CERT, please visit: www.citizencorps.gov/cert. Please share with us why you are a 

trained CERT member or why you are not yet part of CERT. 

 

22

  answered question 165

  skipped question 4
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9. What are the most important things local government can do to help communities be 

more prepared for a disaster? (choose all that apply)

 
Response 

Percent

Response 

Count

Disseminate effective emergency 

notifications and communication
82.6% 138

Provide training and education to 

residents and business owners on 

how they can reduce future 

damage

58.7% 98

Community outreach regarding 

emergency preparedness
73.7% 123

Being aware of special needs and 

vulnerable populations
52.1% 87

Make a plan to use volunteer 

residents to help in a disaster
74.9% 125

Other (please specify) 

 
13

  answered question 167

  skipped question 2
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10. If you are a homeowner, do you have adequate basic homeowners insurance to cover 

the hazards that could impact your home?

 
Response 

Percent

Response 

Count

Yes, my insurance coverage 

should be adequate
77.7% 129

No, I don’t believe my insurance 

coverage would be adequate for a 

major disaster

1.8% 3

Unsure 7.2% 12

I do not have an insurance policy 0.6% 1

Not applicable, I rent my current 

residence
12.7% 21

  answered question 166

  skipped question 3

11. If you rent your residence, do you have renter's insurance?

 
Response 

Percent

Response 

Count

Yes 10.8% 17

No 3.8% 6

Not Applicable, I own my 

residence.
85.4% 135

  answered question 158

  skipped question 11
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12. Do you have flood insurance for your home?

 
Response 

Percent

Response 

Count

Yes, I own my home and have flood 

insurance.
15.2% 25

Yes, I rent my home and have flood 

insurance.
3.0% 5

No, but I am interested in reviewing 

flood insurance options 

(http://www.floodsmart.gov/floodsmart/).

9.7% 16

No, I do not need flood insurance. 72.1% 119

  answered question 165

  skipped question 4

13. Please note any additional insurance you have for your home or property.

 
Response 

Count

  17

  answered question 17

  skipped question 152
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14. Do you work in the Richmond-Crater region?

 
Response 

Percent

Response 

Count

Yes 70.1% 115

No 29.9% 49

If yes, please provide your workplace zip code. 

 
85

  answered question 164

  skipped question 5

15. Does your employer have a plan for disaster recovery in place?

 
Response 

Percent

Response 

Count

Yes 54.9% 78

No 13.4% 19

I don't know 31.7% 45

  answered question 142

  skipped question 27

16. Does your employer have a workforce communications plan to implement following a 

disaster so they may contact you?

 
Response 

Percent

Response 

Count

Yes 66.9% 95

No 9.2% 13

I don't know 23.9% 34

  answered question 142

  skipped question 27
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17. Please list any studies you are aware of conducted within your community or the region 

regarding the risk to future hazard events (i.e. mining impact studies, dam inundation 

analyses, etc.)

 
Response 

Count

  21

  answered question 21

  skipped question 148

18. What recommendations do you have for the Richmond-Crater region to improve 

identification, prioritization, and implementation of actions intended to reduce future 

damage and increase resiliency (i.e., retrofit infrastructure, upgrade building codes)? 

 
Response 

Percent

Response 

Count

Perform outreach to ensure people 

are aware of their environment and 

the inherent risks

65.5% 91

Provide training and materials 

on how residents can be 

prepared for the identified risks

74.8% 104

Enforce/update building codes 53.2% 74

Other (please specify) 

 
15

  answered question 139

  skipped question 30
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19. Would you like to review and comment on the draft of the 2011 Richmond-Crater 

Regional Hazard Mitigation Plan? 

 
Response 

Percent

Response 

Count

Yes, Please notify me using my 

contact information in the next 

question.

34.5% 49

No 65.5% 93

  answered question 142

  skipped question 27

20. Please provide your name and email address in order to be notified of future 

opportunities to participate in hazard mitigation and resiliency planning. If you do not have 

an email address, please provide your mailing address.

 
Response 

Percent

Response 

Count

Full Name: 
 

96.4% 80

E-Mail Address: 

 
95.2% 79

Street Address: 

 
81.9% 68

City, State, Zip: 

 
80.7% 67

Jurisdiction of Interest: 

 
73.5% 61

  answered question 83

  skipped question 86
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21. Please provide us with any additional comments/suggestions/questions that you have 

regarding your risk to future hazard events.

 
Response 

Count

  8

  answered question 8

  skipped question 161

Page 2, Q2.  What is the ZIP code of your home?

1 23153 Jul 26, 2011 9:25 PM

2 23834 Jul 25, 2011 5:19 PM

3 23065 Jul 20, 2011 12:25 PM

4 23231 Jul 19, 2011 3:54 PM

5 23834 Jul 19, 2011 1:39 PM

6 23834 Jul 19, 2011 10:25 AM

7 23834-2725 Jul 19, 2011 8:35 AM

8 23060 Jul 14, 2011 2:41 PM

9 23233 Jul 13, 2011 1:44 PM

10 23974 Jul 13, 2011 5:26 AM

11 23075 Jul 12, 2011 6:12 PM

12 23834 Jul 11, 2011 9:49 PM

13 23834 Jul 11, 2011 4:17 PM

14 23834 Jul 11, 2011 8:30 AM

15 23234 Jul 10, 2011 3:57 PM

16 23834 Jul 9, 2011 1:46 PM

17 23834 Jul 7, 2011 10:00 PM

18 23102 Jul 7, 2011 4:01 PM

19 23228 Jul 7, 2011 12:46 PM

20 23234 Jul 7, 2011 12:02 PM
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Page 2, Q2.  What is the ZIP code of your home?

21 23834 Jul 6, 2011 5:14 PM

22 23834 Jul 6, 2011 2:23 PM

23 806 LAFAYETTE AVE COLONIAL HIGHTS VA 23834 Jul 6, 2011 12:01 PM

24 23834 Jul 6, 2011 11:52 AM

25 23834 Jul 6, 2011 11:49 AM

26 23228 Jul 2, 2011 2:39 PM

27 23103 Jun 28, 2011 9:01 AM

28 23233 Jun 27, 2011 10:10 AM

29 23834 Jun 27, 2011 9:33 AM

30 23834 Jun 27, 2011 2:40 AM

31 23060 Jun 23, 2011 10:53 AM

32 23233 Jun 23, 2011 10:05 AM

33 23834 Jun 23, 2011 5:22 AM

34 23228 Jun 21, 2011 4:43 PM

35 23005 Jun 21, 2011 3:13 PM

36 23221 Jun 20, 2011 4:15 PM

37 23238 Jun 18, 2011 10:15 AM

38 23060 Jun 15, 2011 10:50 AM

39 23228 Jun 14, 2011 9:17 AM

40 23113 Jun 13, 2011 5:23 PM

41 23063 Jun 13, 2011 1:01 PM

42 23834-1906 Jun 12, 2011 9:11 PM

43 23040-2434 Jun 12, 2011 9:54 AM

44 23834 Jun 12, 2011 1:52 AM

45 23831 Jun 11, 2011 1:18 PM

46 23113 Jun 11, 2011 8:07 AM

47 23112 Jun 10, 2011 3:10 PM

48 23139 Jun 10, 2011 2:18 PM

49 23112 Jun 8, 2011 11:03 PM
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Page 2, Q2.  What is the ZIP code of your home?

50 23060 Jun 8, 2011 7:38 PM

51 23120 Jun 8, 2011 5:24 PM

52 23227 Jun 8, 2011 5:14 PM

53 23231 Jun 8, 2011 3:31 PM

54 23235 Jun 8, 2011 1:35 PM

55 23238 Jun 8, 2011 10:26 AM

56 23235 Jun 8, 2011 10:23 AM

57 23075 Jun 8, 2011 9:49 AM

58 23832 Jun 7, 2011 11:31 PM

59 23220 Jun 7, 2011 9:28 PM

60 23885 Jun 7, 2011 7:00 PM

61 23228 Jun 7, 2011 4:12 PM

62 23838 Jun 7, 2011 3:06 PM

63 23112 Jun 7, 2011 1:32 PM

64 23129 Jun 7, 2011 9:13 AM

65 23832 Jun 6, 2011 11:19 PM

66 23222 Jun 6, 2011 3:57 PM

67 23233 Jun 6, 2011 3:09 PM

68 23139 Jun 6, 2011 3:03 PM

69 23226 Jun 6, 2011 2:27 PM

70 23836 Jun 6, 2011 1:56 PM

71 23834 Jun 6, 2011 1:25 PM

72 23150 Jun 6, 2011 12:09 PM

73 23225 Jun 6, 2011 12:07 PM

74 23112 Jun 6, 2011 12:03 PM

75 23831 Jun 6, 2011 11:16 AM

76 23116 Jun 6, 2011 10:34 AM

77 23221 Jun 6, 2011 9:46 AM

78 23834 Jun 6, 2011 8:22 AM
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Page 2, Q2.  What is the ZIP code of your home?

79 23838 Jun 5, 2011 1:05 PM

80 23831 Jun 5, 2011 11:17 AM

81 23875 Jun 5, 2011 10:12 AM

82 23834 Jun 5, 2011 4:56 AM

83 23113 Jun 4, 2011 8:43 PM

84 23113 Jun 4, 2011 9:13 AM

85 23832 Jun 3, 2011 6:55 PM

86 23834 Jun 3, 2011 6:18 PM

87 23139 Jun 3, 2011 3:17 PM

88 23113 Jun 3, 2011 1:19 PM

89 23838 Jun 3, 2011 1:11 PM

90 23113 Jun 3, 2011 12:04 PM

91 23113 Jun 3, 2011 9:34 AM

92 23223 Jun 3, 2011 9:04 AM

93 23112 Jun 3, 2011 7:47 AM

94 23113 Jun 3, 2011 12:18 AM

95 23114 Jun 2, 2011 11:24 PM

96 23234 Jun 2, 2011 10:52 PM

97 23112 Jun 2, 2011 10:17 PM

98 23103 Jun 2, 2011 10:07 PM

99 23834 Jun 2, 2011 9:42 PM

100 23885 Jun 2, 2011 9:30 PM

101 23112 Jun 2, 2011 9:13 PM

102 23831 Jun 2, 2011 8:54 PM

103 23836 Jun 2, 2011 8:52 PM

104 23832 Jun 2, 2011 6:53 PM

105 23832 Jun 2, 2011 6:45 PM

106 23838 Jun 2, 2011 6:16 PM

107 23235 Jun 2, 2011 5:39 PM
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Page 2, Q2.  What is the ZIP code of your home?

108 23831 Jun 2, 2011 5:29 PM

109 23832 Jun 2, 2011 5:28 PM

110 23112 Jun 2, 2011 4:05 PM

111 23225 Jun 2, 2011 4:04 PM

112 23005 Jun 2, 2011 3:54 PM

113 23231 Jun 2, 2011 3:52 PM

114 23225 Jun 2, 2011 3:49 PM

115 23005 Jun 2, 2011 3:23 PM

116 23114 Jun 2, 2011 1:54 PM

117 23112 Jun 2, 2011 1:24 PM

118 23235 Jun 2, 2011 1:24 PM

119 23834 Jun 2, 2011 1:22 PM

120 23834 Jun 2, 2011 1:21 PM

121 23235 Jun 2, 2011 1:10 PM

122 23112 Jun 2, 2011 1:09 PM

123 23838 Jun 2, 2011 12:44 PM

124 23113 Jun 2, 2011 12:37 PM

125 23832 Jun 2, 2011 12:28 PM

126 23838 Jun 2, 2011 12:17 PM

127 23235 Jun 2, 2011 12:16 PM

128 23831 Jun 2, 2011 12:13 PM

129 23112 Jun 2, 2011 12:04 PM

130 23831 Jun 2, 2011 11:59 AM

131 23113 Jun 2, 2011 11:58 AM

132 23113 Jun 2, 2011 11:57 AM

133 23235-6118 Jun 2, 2011 11:56 AM

134 23228 Jun 2, 2011 11:53 AM

135 23112 Jun 2, 2011 11:48 AM

136 23236 Jun 2, 2011 11:45 AM
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Page 2, Q2.  What is the ZIP code of your home?

137 23005 Jun 2, 2011 9:56 AM

138 23005 Jun 2, 2011 9:33 AM

139 23219 Jun 2, 2011 9:07 AM

140 23834 Jun 2, 2011 7:52 AM

141 23005 Jun 1, 2011 4:08 PM

142 23005 Jun 1, 2011 3:16 PM

143 23139 Jun 1, 2011 10:56 AM

144 23233 Jun 1, 2011 8:11 AM

145 23060 May 31, 2011 8:31 AM

146 23063 May 30, 2011 11:45 AM

147 23063 May 29, 2011 11:35 PM

148 23116 May 28, 2011 10:50 PM

149 23005 May 28, 2011 10:25 AM

150 23233 May 28, 2011 4:44 AM

151 23059 May 27, 2011 12:33 PM

152 23235 May 27, 2011 10:53 AM

153 23111 May 27, 2011 9:37 AM

154 23005 May 27, 2011 9:00 AM

155 23084 May 26, 2011 8:39 PM

156 23102 May 26, 2011 8:05 PM

157 23069 May 26, 2011 7:57 PM

158 23063 May 26, 2011 5:49 PM

159 23103 May 26, 2011 4:14 PM

160 23120 May 26, 2011 4:10 PM

161 23059 May 26, 2011 3:50 PM

162 23047 May 26, 2011 3:19 PM

163 23116 May 26, 2011 2:40 PM

164 23005 May 26, 2011 2:40 PM

165 23116 May 26, 2011 2:36 PM
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Page 2, Q2.  What is the ZIP code of your home?

166 23102 May 26, 2011 2:35 PM

167 23005 May 26, 2011 10:40 AM

168 23139 May 26, 2011 9:06 AM

169 23030 May 25, 2011 4:45 PM

Page 2, Q3.  The Mitigation Advisory Committee identified the following hazards as having a potential to impact
the Richmond-Crater region. Please mark the THREE(3) hazards that are of most concern to your neighborhood or
home.

1 lightening strike Jul 26, 2011 9:25 PM

2 Thunderstorms close fourth. Jul 25, 2011 5:19 PM

3 on street parking in narrow streets. Jul 19, 2011 8:35 AM

4 tornadoes Jul 11, 2011 9:49 PM

5 Spills by train of truck in 95 interstate highway Jul 11, 2011 8:30 AM

6 flooding of Old Town Creek on Newcastle Avenue Jul 6, 2011 5:14 PM

7 Tornados Jun 27, 2011 2:40 AM

8 tornados !!! Jun 18, 2011 10:15 AM

9 hazmat incident (CSX Tracks nearby) Jun 14, 2011 9:17 AM

10 OBAMA Jun 12, 2011 1:52 AM

11 tornados Jun 8, 2011 3:31 PM

12 hazardous substances stored in companies and businesses unknown to
residents

Jun 6, 2011 12:03 PM

13 airplanes Jun 6, 2011 10:34 AM

14 tornado Jun 5, 2011 11:17 AM

15 large originial oak trees prior to 1888 and the city will not trim them because they
have been designated  historical

Jun 3, 2011 6:18 PM

16 Ground failure due to old coal mines. Jun 3, 2011 1:19 PM

17 abandoned coal mines Jun 3, 2011 12:18 AM

18 possible tornado Jun 2, 2011 11:24 PM

19 falling trees Jun 2, 2011 9:30 PM

20 crashing aircraft from Chesterfield County airport Jun 2, 2011 6:53 PM
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Page 2, Q3.  The Mitigation Advisory Committee identified the following hazards as having a potential to impact
the Richmond-Crater region. Please mark the THREE(3) hazards that are of most concern to your neighborhood or
home.

21 Fallen trees blocking streets Jun 2, 2011 5:39 PM

22 Railroad derailing Jun 2, 2011 5:29 PM

23 Shrick well soil Jun 2, 2011 1:24 PM

24 Possible tornadoes Jun 2, 2011 1:24 PM

25 wildfire Jun 2, 2011 1:22 PM

26 gas pipeline Jun 2, 2011 12:28 PM

27 Tornado Jun 2, 2011 12:17 PM

28 house is built on an underground spring (Hidden Valley) Jun 2, 2011 11:59 AM

29 wild animals in the daytime Jun 2, 2011 11:58 AM

30 HazMat transports on I-95 Jun 2, 2011 7:52 AM

31 terrorism release of Nuclear material in DC or Tidewater May 27, 2011 12:33 PM

32 Extended power outages May 27, 2011 10:53 AM

33 hurricane May 26, 2011 3:50 PM

34 Tornado May 26, 2011 9:06 AM

Page 2, Q4.  What are you doing on your property or within your home to reduce future damage from the identified
hazards in question #3? (choose all that apply)

1 Have removed 13 of 15 trees (pine) on property.  Planted some shrubs to
present some soil erosion.

Jul 25, 2011 5:19 PM

2 none Jul 13, 2011 1:44 PM

3 We have modifications to basement crawlspace to reduce flooding etc. Jul 12, 2011 6:12 PM

4 Firemens and CERT team education Jul 11, 2011 8:30 AM

5 keeping drains clear so water does not buck up in house Jul 10, 2011 3:57 PM

6 Placed freezedried food in basement,along with water,lighting,etc. Jul 7, 2011 10:00 PM

7 I live in an apartment complex.  Nothing I can do Jul 7, 2011 12:46 PM

8 Attempting to level my property, as much as possible. It is on a 45-degree slope.
In a heavy rain the street turns into a fast flowing river. I'm looking for any
assistance that the county may offer to keep my property from washing downhill
in heavy rains. A retaining wall on the east side of my property as well as the
south side - where the street and ditch are located would greatly help. Also,

Jul 2, 2011 2:39 PM
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Page 2, Q4.  What are you doing on your property or within your home to reduce future damage from the identified
hazards in question #3? (choose all that apply)

contacting Henrico county for assistance with the ditch in front on my house - it
doesn't drain and needs to be opened up. It would stay open and water would
drain easily if the ditch were re-dug and covered in asphalt instead of having
grass and weeds growing there.

9 Live in an apartment.  As far as I know none of these things have been done Jun 27, 2011 10:10 AM

10 SAVING RAIN WATER. Jun 27, 2011 9:33 AM

11 None Jun 27, 2011 2:40 AM

12 Added a water pump in the basement of our house. Jun 23, 2011 5:22 AM

13 Buying emergency supplies Jun 21, 2011 4:43 PM

14 removed trees close to house Jun 18, 2011 10:15 AM

15 BUYING MORE GUNS Jun 12, 2011 1:52 AM

16 Keeping a 50 foot area around the house clear of trees with the exclusion of one
small area.

Jun 10, 2011 2:18 PM

17 Hired arborist to survey trees on property.  Took down unsafe and dead trees,
chained together bifurcated trees.  I have 15.3 KW hard wired generator

Jun 8, 2011 7:38 PM

18 removed some trees to lessen chance of tornado/hurricane damage Jun 8, 2011 3:31 PM

19 None of the above.  Clearing out dead trees. Jun 6, 2011 11:19 PM

20 Removed trees that could damage house. Not concerned about flooding but am
about run-off, so have done some erosion control.

Jun 6, 2011 2:27 PM

21 Securing items on deck; securing storm doors, screens, shutters, etc. Jun 6, 2011 10:34 AM

22 alrams for glass breakage/intrusion Jun 5, 2011 11:17 AM

23 Nothing additonal Jun 3, 2011 12:04 PM

24 back up generator and backups on computers Jun 2, 2011 9:30 PM

25 Steel entry doors, reinforced sliding patio doors and storm windows. Jun 2, 2011 6:53 PM

26 Apartment living 2nd Floor evac plans to basement interwall structure. Jun 2, 2011 5:29 PM

27 taking down dead or hazardous trees near structures Jun 2, 2011 1:54 PM

28 Cut down trees, and dug drainage in the soil Jun 2, 2011 1:24 PM

29 Removing trees that could cause damage to my house Jun 2, 2011 1:21 PM

30 we have a fire hydrant on the way-of -way Jun 2, 2011 12:44 PM

31 I reside in an apartment complex.  I am not responsible for mitigation in terms of
the actual structure or landscaping.

Jun 2, 2011 11:48 AM
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Page 2, Q4.  What are you doing on your property or within your home to reduce future damage from the identified
hazards in question #3? (choose all that apply)

32 I rent an apartment Jun 2, 2011 9:07 AM

33 Nothing, we currently rent and cannot make these accommodations. Jun 1, 2011 3:16 PM

34 Additional water faucets on house and extra garden hose.  Have adequate hand
tools, shovels, rakes.  Live in county with woods for fire protection from woods.

May 28, 2011 10:25 AM

35 stocking of plastic for windows and food storage May 27, 2011 12:33 PM

36 Installing generator. May 27, 2011 10:53 AM

37 none May 26, 2011 5:49 PM

38 none May 26, 2011 4:10 PM

39 none May 26, 2011 3:19 PM

40 House sits on a hill.  New roof in 2010 and new windows & doors installed in
2010.

May 26, 2011 2:40 PM

Page 2, Q5.  If a severe hazard event occurred today such that all services were cut off from your home (power,
gas, water, sewer) and you were unable to leave or access a store for 72 hours, which of these items do you have
readily available?

1 Generator, tents, sleeping bags, coins, dried food, chain saw, Coleman lanterns,
sanitary supplies, cell phone with automobile charger, GPS receivers, rope,
chains, cord, chain fall, high lift jack, extension ladders, tarps, emergency flares

Jul 26, 2011 9:25 PM

2 phone numbers of relatives in other localities Jul 13, 2011 1:44 PM

3 CERT team Bag Jul 11, 2011 8:30 AM

4 5500watt generator Jul 7, 2011 10:00 PM

5 ready to eat food, flashlight, cash, blanket, telephone, can opener, utensils Jul 7, 2011 12:46 PM

6 TV on my cell phone, thermal blanket. Having lived in Southern California I have
what we called an "Earthquake Kit" with walking shoes, list of phone numbers,
water purification tablets, hand sanitizer and hand cleaning wipes, toilet paper &
paper towles, the items listed above, etc. I keep one in the trunk of my car and
one in an easily accessible location (in a backpack) in the house. Items that may
spoil; such as food, water, and pet supplies are rotated to keep them fresh.

Jul 2, 2011 2:39 PM

7 standby generator Jun 13, 2011 5:23 PM

8 GUNS & AMMO., LIGHTER, DUCT TAPE, TARP, ROPE, FLARE GUN TO
NAME A FEW.

Jun 12, 2011 1:52 AM

9 smoke mask Jun 7, 2011 9:28 PM

10 ponchos, trash bags, glow lights, hard hat, orange vest, tools (screw driver, Jun 7, 2011 3:06 PM
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Page 2, Q5.  If a severe hazard event occurred today such that all services were cut off from your home (power,
gas, water, sewer) and you were unable to leave or access a store for 72 hours, which of these items do you have
readily available?

pliers, gas shut off tool, etc)

11 candles and wood for firers Jun 6, 2011 11:19 PM

12 MREs Jun 6, 2011 2:27 PM

13 Small saw for cutting wood Jun 6, 2011 12:09 PM

14 candles, matches, extra batteries Jun 6, 2011 10:34 AM

15 generators with fuel source to run it Jun 5, 2011 11:17 AM

16 Tool kit.  Power generator. Jun 3, 2011 1:19 PM

17 Generator Jun 3, 2011 7:47 AM

18 Family/friends and financial phone number Jun 2, 2011 11:24 PM

19 Dog cage, list of emergency contacts, list of MDs. Jun 2, 2011 10:52 PM

20 hand sanitizer, chlorine bleach, field guide, extra pair of glasses, entertainment
kit

Jun 2, 2011 9:13 PM

21 generator, my CERT kit, MRC kit Jun 2, 2011 6:53 PM

22 First aide kit, Jun 2, 2011 5:39 PM

23 Tent, rope & camelback. Jun 2, 2011 5:29 PM

24 generator, if an event is eminent water, cash, gasoline will be added Jun 2, 2011 4:04 PM

25 thermo blankets, fire starter, first aid  food and water. Jun 2, 2011 1:22 PM

26 matches, fire ext., propane, Coleman lantern Jun 2, 2011 1:21 PM

27 Have a CERT kit for community response. Jun 2, 2011 1:10 PM

28 toiletries, sanitation supplies Jun 2, 2011 12:28 PM

29 portable gasoline 2000w generator Jun 2, 2011 11:57 AM

30 medical supplies for cuts,bites, burns and broken bones, current CERT
supplieshand saws and hammers, and vinly tarps.

Jun 2, 2011 11:56 AM

31 Items found in CERT member backpack. Jun 2, 2011 11:48 AM

32 Generator, extra emergency lighting items, propane tank for gas logs for winter
heat loss from no electricity, extra gas grill propane tanks, supplemental
homemade battery backup source for LED lighting system so I don't expend the
gasoline to run the generator for lighting, extra gasoline cans (6) for generator.

May 28, 2011 10:25 AM

33 Firearms May 27, 2011 9:00 AM

34 First Aid Manual - for Humans and Pets, Generator May 26, 2011 4:14 PM
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Page 2, Q5.  If a severe hazard event occurred today such that all services were cut off from your home (power,
gas, water, sewer) and you were unable to leave or access a store for 72 hours, which of these items do you have
readily available?

35 home generator, May 26, 2011 4:10 PM

36 Generator May 26, 2011 2:36 PM

Page 2, Q8.  Are you a trained member of your Community Emergency Response Team (CERT)? (Note: your
community may use a different name than CERT)

1 I feel my age would hinder ability to offer much assistance. Jul 25, 2011 5:19 PM

2 I'm disabled. Jul 12, 2011 6:12 PM

3 I am in emergency management for my work and wanted to also assist in my
community

Jul 11, 2011 9:49 PM

4 Stay up to date on emergency needs Jul 7, 2011 10:00 PM

5 I wanted to learn CPR and be able to use it when necessary.    I already knew
Basic First Aid and the Heimlich maneuver.    If a natural disaster were to occur,
I would like to be prepared as much as possible to help myself, my family and
my community.

Jul 6, 2011 5:14 PM

6 I joined CERT to become an active member in my community and to give back. Jul 6, 2011 11:52 AM

7 I am a fire-ems provider. Jun 28, 2011 9:01 AM

8 Plan to attend Henrico CERT training Sept/oct Jun 23, 2011 10:53 AM

9 I checked no to #6 because I would assume my dog would come with me. I have
a place to take him if I can get there. However if I couldn't and pet would not be
allowed to be evacuated, what plans could anyone make? Personally, I would
not leave without him. Don't think anyone has the right to make you leave your
pets. If someone went on vacation or moved and just left their dog, they would
be charged with animal cruelty. However, in an emergency, one is expected to
just leave their pet and the powers that be pretend it is the reasonable thing to
do.

Jun 10, 2011 2:18 PM

10 Haven't made the time Jun 8, 2011 11:03 PM

11 I am the Battalion commander of the Virgina Defense Force Military Police BN.  I
am certified on many FEMA courses and hold a senior MEMS badge.  I am a
retired Navy Officer with a specialty in Law Enforcement and Emergency
Response. I was a certified VA LEO

Jun 8, 2011 7:38 PM

12 Do not have the time needed for training. Jun 8, 2011 9:49 AM

13 Was interested in the need for neighborhood, but need to refresh knowledge.
It's been 5-6 years since trained.

Jun 6, 2011 12:03 PM

14 Already work in public safety Jun 5, 2011 4:56 AM
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Page 2, Q8.  Are you a trained member of your Community Emergency Response Team (CERT)? (Note: your
community may use a different name than CERT)

15 I am a trained cert member because I feel it is important to keep informed prior
to emegencies happening and it is in my nature to help others

Jun 2, 2011 11:24 PM

16 Recent news events on earthquakes and tornadoes motivated me to get
prepared to act if needed.

Jun 2, 2011 9:13 PM

17 CERT training allows me to see where I can help in the community. Also
CCART, HAM radio so I can help where needed.

Jun 2, 2011 5:29 PM

18 I've never heard of this program. Jun 2, 2011 3:52 PM

19 Like to have as much emergency knowledge as possible.  Even more important
when living in an apartment building, where most residents might not have
preparedness or response knowledge.

Jun 2, 2011 11:48 AM

20 Not a CERT member, but I am employed as a local and state emergency
services provider.

May 28, 2011 10:25 AM

21 I am a first responder, cert would be redundant May 27, 2011 9:00 AM

22 I am a certified EMT-B provider as well. May 26, 2011 3:50 PM

Page 2, Q9.  What are the most important things local government can do to help communities be more prepared
for a disaster? (choose all that apply)

1 Sounds bad to recommend volunteers when I feel I cannot adequately do so. Jul 25, 2011 5:19 PM

2 Use variable message signs on highways; Consider installing emergency sirens
with a voice/speaker to warn public and to give instructions such as "evacuate"
or "seek shelter now"

Jul 14, 2011 2:41 PM

3 Assist residents with information and assistance in preventative steps, such as
where to go in hurricane/tornado or other disaster. How to secure a house when
a disaster watch/warning has been issued. Valid alternatives for homeowners
without basements.

Jul 2, 2011 2:39 PM

4 Education pamplets  sent to residence in the monthly bills or the tax bills, etc,
would be a way to inform people as to what  the Countie{S} can do , etc

Jun 12, 2011 9:54 AM

5 Involvement with the American Red Cross "Ready When The Time Comes"
initiative.

Jun 8, 2011 11:03 PM

6 All items above are important. Jun 6, 2011 11:19 PM

7 Help with figuring out what to do if you have pets and refuse to leave them. Jun 6, 2011 12:09 PM

8 notify of storm warning via cell phone Jun 2, 2011 9:30 PM

9 Provide training and education to school children. Jun 2, 2011 9:13 PM

10 Not sure what a vulnerable population is because all appear vulnerable in an Jun 2, 2011 5:29 PM
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Page 2, Q9.  What are the most important things local government can do to help communities be more prepared
for a disaster? (choose all that apply)

emergency.

11 The county offers CERT training but very few even think of taking it Jun 2, 2011 12:16 PM

12 Teach Emergency Preparedness in the schools.  Aggressively involve all
emergency services branches in EM training and teaching.  Especially police
who are on the front line the most.  Hold a lot of preparedness workshops in
schools, churches, scout meeting.  Hold more collaboration sessions with the
hardware stores like Home Depot, Ace Hardware, Lowes, so more exposure is
out there.  Go to ALL homeowner associations and hold EM training and
awareness sessions.  Utilize all organizations in the county and town.  Much
much more could be done if a dedicated person is assigned strictly to this task.
The local EM planner is just that.  Planning and plan updating, not education.
Need for someone who jobs is full-time education in EM preparedness

May 28, 2011 10:25 AM

13 Just notify us of pending disaster and do not do anything else. Whatever the
government tries to do can be done more effective by private concerns. SO
DON"T WASTE MY TAX MONEY!!!

May 26, 2011 3:19 PM

Page 2, Q13.  Please note any additional insurance you have for your home or property.

1 Umbrella policy Jul 26, 2011 9:25 PM

2 computer protection in case of damage to computers in home Jul 14, 2011 2:41 PM

3 sewage backup insurance Jul 13, 2011 1:44 PM

4 DONOT KNOW Jul 6, 2011 12:01 PM

5 GUNS WITH AMMO. Jun 12, 2011 1:52 AM

6 Riders for specific property Jun 8, 2011 7:38 PM

7 Umbrella liability Jun 8, 2011 10:23 AM

8 Water/sewer backup damage Jun 8, 2011 9:49 AM

9 umbrella policy Jun 7, 2011 4:12 PM

10 N/A Jun 5, 2011 1:05 PM

11 umbrella policy Jun 4, 2011 8:43 PM

12 replacement policy for contents Jun 2, 2011 5:39 PM

13 Life, Long term, auto Jun 2, 2011 5:29 PM

14 My house is not deemed to need flood insurance, but I think it still should be
available.

Jun 2, 2011 1:10 PM

15 electrical and plumbing Jun 2, 2011 11:56 AM
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Page 2, Q13.  Please note any additional insurance you have for your home or property.

16 Replacement cost.  Not something most insurance companies tell you about. May 28, 2011 10:25 AM

17 Liability Umbrella May 26, 2011 4:14 PM

Page 2, Q14.  Do you work in the Richmond-Crater region?

1 retired Jul 25, 2011 5:19 PM

2 23219 Jul 19, 2011 3:54 PM

3 23228 Jul 13, 2011 1:44 PM

4 23226 Jul 11, 2011 9:49 PM

5 23801 Jul 11, 2011 8:30 AM

6 23234 Jul 10, 2011 3:57 PM

7 23227 Jul 7, 2011 12:46 PM

8 23229 Jul 7, 2011 12:02 PM

9 23834 Jul 6, 2011 5:14 PM

10 23847 Jul 6, 2011 2:23 PM

11 23834 Jul 6, 2011 11:52 AM

12 23834 Jul 6, 2011 11:49 AM

13 23228 Jul 2, 2011 2:39 PM

14 23146 Jun 28, 2011 9:01 AM

15 23834 Jun 27, 2011 2:40 AM

16 23228 Jun 23, 2011 10:05 AM

17 23219 Jun 21, 2011 4:43 PM

18 unknown Jun 21, 2011 3:13 PM

19 23233 Jun 18, 2011 10:15 AM

20 23220 Jun 15, 2011 10:50 AM

21 23233 Jun 13, 2011 1:01 PM

22 23803 Jun 12, 2011 9:11 PM

23 23219 Jun 11, 2011 8:07 AM

24 23223 Jun 8, 2011 11:03 PM
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Page 2, Q14.  Do you work in the Richmond-Crater region?

25 23005 Jun 8, 2011 7:38 PM

26 23273 Jun 8, 2011 3:31 PM

27 23235 Jun 8, 2011 9:49 AM

28 23250 Jun 7, 2011 11:31 PM

29 23219 Jun 7, 2011 9:28 PM

30 23219 Jun 7, 2011 7:00 PM

31 23218 Jun 7, 2011 4:12 PM

32 23219 Jun 7, 2011 3:06 PM

33 23235 Jun 6, 2011 11:19 PM

34 23223 Jun 6, 2011 3:57 PM

35 23060 Jun 6, 2011 3:09 PM

36 23139 Jun 6, 2011 3:03 PM

37 23235 Jun 6, 2011 1:56 PM

38 23805 Jun 6, 2011 1:25 PM

39 23235 Jun 6, 2011 12:09 PM

40 23236 Jun 6, 2011 12:07 PM

41 23832 Jun 6, 2011 12:03 PM

42 23227 Jun 6, 2011 10:34 AM

43 23832 Jun 5, 2011 1:05 PM

44 23832 Jun 5, 2011 11:17 AM

45 23235 Jun 5, 2011 4:56 AM

46 23801 Jun 3, 2011 6:18 PM

47 23223 Jun 3, 2011 1:19 PM

48 23298 Jun 3, 2011 1:11 PM

49 23235 Jun 3, 2011 9:04 AM

50 23229 Jun 3, 2011 7:47 AM

51 23832 Jun 2, 2011 11:24 PM

52 23060 Jun 2, 2011 10:52 PM

53 23117 Jun 2, 2011 9:30 PM

A-49



29 of 45

Page 2, Q14.  Do you work in the Richmond-Crater region?

54 23230 Jun 2, 2011 9:13 PM

55 23234 Jun 2, 2011 6:16 PM

56 23738 Jun 2, 2011 5:29 PM

57 23235 Jun 2, 2011 4:04 PM

58 23235 Jun 2, 2011 3:54 PM

59 23235 Jun 2, 2011 3:52 PM

60 23235 Jun 2, 2011 3:49 PM

61 23005 Jun 2, 2011 3:23 PM

62 23225 Jun 2, 2011 1:10 PM

63 23832 Jun 2, 2011 1:09 PM

64 23236 Jun 2, 2011 12:44 PM

65 23238 Jun 2, 2011 12:28 PM

66 23838 Jun 2, 2011 12:17 PM

67 VCU MEDICAL CENTER Jun 2, 2011 12:04 PM

68 23236 Jun 2, 2011 11:59 AM

69 23836 Jun 2, 2011 11:57 AM

70 23005 Jun 2, 2011 9:33 AM

71 23805 May 31, 2011 8:31 AM

72 23214 May 30, 2011 11:45 AM

73 23063 May 29, 2011 11:35 PM

74 23005, 23235 May 28, 2011 10:25 AM

75 23005 May 27, 2011 12:33 PM

76 23235 May 27, 2011 10:53 AM

77 23229 May 26, 2011 8:39 PM

78 23103 May 26, 2011 5:49 PM

79 23230 May 26, 2011 4:14 PM

80 23832 May 26, 2011 4:10 PM

81 23005 May 26, 2011 3:19 PM

82 23116 May 26, 2011 2:40 PM
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Page 2, Q14.  Do you work in the Richmond-Crater region?

83 23005 May 26, 2011 2:36 PM

84 23005 May 26, 2011 10:40 AM

85 23235 May 25, 2011 4:45 PM

Page 3, Q17.  Please list any studies you are aware of conducted within your community or the region regarding
the risk to future hazard events (i.e. mining impact studies, dam inundation analyses, etc.)

1 flood plain Jul 26, 2011 9:27 PM

2 Currently telephone numbers of residents wanting to participate in Code RED
Weather Warning program.

Jul 25, 2011 5:22 PM

3 unaware of studies Jul 14, 2011 2:43 PM

4 don't know Jul 13, 2011 1:46 PM

5 I'm unaware of any, but would like to know. Jul 2, 2011 2:41 PM

6 dont know but would like to find out Jun 18, 2011 10:18 AM

7 Upper Swift Creek Study Jun 8, 2011 5:28 PM

8 Don't know Jun 6, 2011 11:21 PM

9 None in my particular subdivision. Jun 6, 2011 2:29 PM

10 N/A Jun 5, 2011 1:07 PM

11 Regional hazard mitigation plan Jun 3, 2011 9:05 AM

12 UVA study on the abandoned mines, circa 1980s Jun 3, 2011 12:20 AM

13 I am aware that Chesterfield, Matoaca and the regional areas have on-going
studies.

Jun 2, 2011 6:57 PM

14 Not aware of any att. Jun 2, 2011 5:33 PM

15 Only aware of studies conducted several years ago. Jun 2, 2011 1:12 PM

16 None that I know of specifically, but I know Chesterfield is an active community
as far as risk planning.

Jun 2, 2011 11:49 AM

17 Not aware of any. May 28, 2011 10:28 AM

18 None May 26, 2011 5:50 PM

19 none May 26, 2011 4:14 PM

20 ? May 26, 2011 3:51 PM

21 None May 26, 2011 2:41 PM

Page 3, Q18.  What recommendations do you have for the Richmond-Crater region to improve identification,
prioritization, and implementation of actions intended to reduce future damage and increase resiliency (i.e.,
retrofit infrastructure, upgrade building codes)? 

1 Survey community members to see where needs are. Jul 19, 2011 1:40 PM
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Page 3, Q18.  What recommendations do you have for the Richmond-Crater region to improve identification,
prioritization, and implementation of actions intended to reduce future damage and increase resiliency (i.e.,
retrofit infrastructure, upgrade building codes)? 

2 provide speakers for Home Owners Associations, etc so that neighborhods can
be better informed

Jul 13, 2011 1:46 PM

3 I think there are too many government regulations and codes now that exist to
provide money for the localities since some of the things are stupid. The 911
system needs to be better equipped and work properly, not get busy signals etc.

Jul 12, 2011 6:14 PM

4 DONOT KNOW Jul 6, 2011 12:09 PM

5 Sadly, residents require code enforcement to prevent future damage.  It should
be increased.

Jun 7, 2011 9:35 PM

6 Go to BOCA Vol 3 and enforce it strictly. Jun 6, 2011 2:29 PM

7 Continue to fund and conduct CERT classes Jun 5, 2011 11:24 AM

8 drills Jun 2, 2011 10:21 PM

9 Quite frankly, I know it would take a ton of volunteer trained man-hours but
honestly I think all residences should be inspected for outdated whether live or
dead munitions if they are in an area susceptible to areas that would qualify for
inspections for the safety of all residents.  I keep hearing a lot of these old
munitions are being found and some are live and some aren't.  This issue should
be determined and put to rest.

Jun 2, 2011 6:57 PM

10 Educate school age children. I went through CCPS & had no exposure to
emergency preparedness education.

Jun 2, 2011 5:43 PM

11 Chesterfield appears to be doing a lot to help the community, I do not know of
anything else att.

Jun 2, 2011 5:33 PM

12 Make a plan for receiving evacuees from the I64 corridor. Jun 2, 2011 1:12 PM

13 Seek tax benefits, insurance reductions, recognition, May 28, 2011 10:28 AM

14 Let's all prepare ourselves and that way the government will not have to hand
out my tax money to stupid people who don't prepare and expect the
government to take up their slack for their laziness.

May 26, 2011 3:27 PM

15 Sell emergency kits at Wal-marts, etc. or at local government offices. May 26, 2011 10:47 AM

Page 3, Q20.  Please provide your name and email address in order to be notified of future opportunities to
participate in hazard mitigation and resiliency planning. If you do not have an email address, please provide your
mailing address.

Full Name:

1 C. S. Johnson Jul 26, 2011 9:27 PM

3 James Daniel & Margaret T. Blackwood Jul 19, 2011 8:41 AM
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Page 3, Q21.  Please provide us with any additional comments/suggestions/questions that you have regarding
your risk to future hazard events.

building another Lake.

3 While I listed Powhatan as the County we live in , we live in Cumberland county,
there is no CERT Training program  for this ares and the MRC  in Farmville is
not vewry active if at all so in order for uis to stay as informed as we can we
attend the Chesterfield CERT and MRC classes , as a matter of continueing
Education  to be helpfull in our area when and if needed.

Jun 12, 2011 9:54 AM

4 Most citizens thnik that the local or federal goverment will come and "rescue"
them. The goverment may help but you will be on your own for at least a few
days as the disaster will overwhelm the local govement's ability to help. There
are only so many public safety employees and equipment. Public safety
employees above any one else should be ready because they will be helping
others and unable to help thier own families. That should be one of the first and
most important areas to start with and then  train citizens.

Jun 5, 2011 11:24 AM

5 Please mail any future update materials. Jun 2, 2011 9:32 PM

6 You are doing a fine job keep it up ! Jun 2, 2011 5:33 PM

7 I am disabled and would like to know what or who I could call on for help if
needed in the event of hazard happening when home alone.

Jun 2, 2011 1:25 PM

8 I am quite surprised this is a issue of this organization.  I suspected they were
more on land and building growth.  Might have skepticism from public about info
coming from this group to the public.  Curious what this group will do to get
localities to make marketed efforts to implement things listed in survey.  I am
glad they are being done though.

May 28, 2011 10:28 AM
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Appendix B-1 Land Coverage  
Definitions for the land cover categories, which are part of land cover maps comes 
from the NCLD 2006 Land Coverage metadata file.   

Developed, Open Space - Includes areas with a mixture of some constructed 
materials, but mostly vegetation in the form of lawn grasses.  Impervious surfaces 
account for less than 20 percent of total cover.  These areas most commonly include 
large-lot single-family housing units, parks, golf courses, and vegetation planted in 
developed settings for recreation, erosion control, or aesthetic purposes 

Developed, Low Intensity - Includes areas with a mixture of constructed materials 
and vegetation. Impervious surfaces account for 20-49 percent of total cover. These 
areas most commonly include single-family housing units. 

Developed, Medium Intensity - Includes areas with a mixture of constructed 
materials and vegetation. Impervious surfaces account for 50-79 percent of the total 
cover. These areas most commonly include single-family housing units. 

Developed, High Intensity - Includes highly developed areas where people reside or 
work in high numbers. Examples include apartment complexes, row houses and 
commercial/industrial. Impervious surfaces account for 80 to100 percent of the total 
cover. 

Barren Land - Barren areas of bedrock, desert pavement, scarps, talus, slides, 
volcanic material, glacial debris, sand dunes, strip mines, gravel pits and other 
accumulations of earthen material. Generally, vegetation accounts for less than 15% 
of total cover. 

Deciduous/Mixed Forest - Areas dominated by trees generally greater than 5 
meters tall, and greater than 20% of total vegetation cover. More than 75 percent of 
the tree species shed foliage simultaneously in response to seasonal change. Neither 
deciduous nor evergreen species are greater than 75 percent of total tree cover. Also 
these are areas where forest or shrubland vegetation accounts for greater than 20 
percent of vegetative cover and the soil or substrate is periodically saturated with or 
covered with water. 

Evergreen Forest - Areas dominated by trees generally greater than 5 meters tall, 
and greater than 20% of total vegetation cover. More than 75 percent of the tree 
species maintain their leaves all year. Canopy is never without green foliage. 

Grassland/Pasture - Areas dominated by grasses, sedges, rushes, legumes, grass-
legume mixtures or herbaceous vegetation, generally greater than 80% of total 
vegetation. These areas are not subject to intensive management such as tilling, but 
can be utilized for grazing or production of seed or hay crops, typically on a perennial 
cycle.  grasses, legumes, and grass-legume mixture vegetation accounts for greater 
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than 20 percent of the total vegetation.  Additionally grouped in this category are 
areas dominated by shrubs; less than 5 meters tall with shrub canopy typically 
greater than 20% of total vegetation. This class includes true shrubs, young trees in 
an early successional stage or trees stunted from environmental conditions. 

Cultivated Crops - Areas used for the production of annual crops, such as corn, 
soybeans, vegetables, tobacco, and cotton, and also perennial woody crops such as 
orchards and vineyards. Crop vegetation accounts for greater than 20 percent of total 
vegetation. This class also includes all land being actively tilled. 
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Appendix B-2 Declared Disasters 

Date Jurisdictions DR # Federal Description 

8/23/1969 Chesterfield County, 
Goochland County, 
Hanover County, 
Henrico County, 
Powhatan County 

274 Severe Storms, 
Flooding 

6/23/1972 Chesterfield County, 
Surry County, City of 
Colonial Heights, City of 
Hopewell, City of 
Petersburg, Charles 
City County, Goochland 
County, Hanover 
County, Henrico 
County, Powhatan 
County, City of 
Richmond 

339 Tropical Storm Agnes 

10/10/1972 Chesterfield County, 
Dinwiddie County, 
Powhatan County, 
Sussex County 

359 Severe Storms, 
Flooding 

10/15/1976 Chesterfield County, 
Dinwiddie County, 
Goochland County, 
Hanover County, 
Powhatan County 

3018 Drought 

7/23/1977 Chesterfield County, 
Dinwiddie County, 
Greensville County, 
Prince George County, 
Surry County, Sussex 
County, Charles City 
County, Goochland 
County, Hanover 
County, Henrico 
County, New Kent 
County, Powhatan 
County  

EM-3046 Drought 

11/9/1985 Chesterfield County, 
Surry County, City of 
Richmond, Goochland 
County, Henrico 
County, Powhatan 
County 

755 Severe Storms, 
Flooding 

1/13/1996 All 1086 Blizzard 

9/6/1996 Chesterfield County, 1135 Hurricane Fran 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-2-ii 

Date Jurisdictions DR # Federal Description 
Dinwiddie County, 
Greensville County, 
Prince George County, 
Surry County, City of 
Emporia, City of 
Hopewell, Charles City 
County, Goochland 
County, Henrico 
County, New Kent 
County, Powhatan 
County 

9/18/1999 All except Goochland 
and Powhatan Counties 

1239 Hurricane Floyd 

2/28/2000 All 1318 Winter Storm 

9/18/2003 City of Emporia, City of 
Hopewell, Charles City 
County, Greensville 
County, Prince George 
County, Surry county, 
Sussex County 

1491 Hurricane Isabel 

9/3/2004 City of Colonial Heights, 
City of Hopewell, City 
of Petersburg, City of 
Richmond, Chesterfield 
County, Dinwiddie 
County, Hanover 
County, Henrico 
County, Prince George 
County 

1544 Severe Storms, 
Flooding and 
Tornadoes Associated 
with Tropical 
Depression Gaston 

9/13/2005 All  3240 Hurricane Katrina 
Evacuation 

9/22/2006 City of Richmond, 
Charles City County, 
Surry County, Sussex 
County, Dinwiddie 
County, Greenville 
County 

1661 Severe Storms and 
Flooding (Tropical 
Depression Ernesto) 

12/9/2009 Surry County 1862 Severe Storms and 
Flooding (Tropical 
Depression Ida and 
nor’easter) 

2/16/2010 Hanover County 1874 Severe Winter Storm 
and Snowstorm 
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Appendix B-3 Flood/GIS Methodology  
 
B-3.1 Methodology Steps 
For assumptions, we will use methods completed in the VA 2010 State Hazard 
Mitigation Plan (Appendix 3.7b: Methodology for flood analysis) 

1. Using Census Block Data (from HAZUS) 
a. Join to the Census demographics table  
b. name file CB_w_Demog_Hz.shp 
c. Add fields called Contents, TotalExpK and CB_Area.  

i. TotalExpK represents the total exposure in dollars calculated as 
the sum of all the exposure values * 1000.  Since this is the data 
from HAZUS it should be the sum of all the fields like RES, 
COM, IND, AGR, GO, EDU). Can be calculated in ArcMap or in 
Excel area is calculated. 

ii. CB_Area represents the area of the census blocks in square feet 
calculated using Calculate Geometry. 
 

2. Perform an Identity function with the DFIRM shapefile(s) and name the 
output file CB_Hz_Flood_ID.shp 

i. Create field called FLD_Area which represents the area of the 
census block, in square feet, in the floodplain calculated using 
Calculate Geometry. 

 
3. With CB_Hz_Flood_ID.shp: (this can be done just using the dbf file in excel) 

a. Create filed called percentCBinFldZone = FldArea/CB_Area 
b. Add a new field ExpByArea (Exposure by Area) which represents 

building value ($) per square foot.  ExpByArea = TotalExpK / CB_Area 
c. Create field for FldExp = FLD_Area*ExpByArea 
d. Create new fields FldDepth (Flood Depth), FldProb (Flood Probability), 

FractDmge (Fraction of Damage) Refer to the Table below for the exact 
values used based on the flood zones – this can be populated via lookup 
or manually by filtering 
 

i. FldDepth = assumed depth of flooding per zone 
ii. FldProb = probability that a particular magnitude flood event 

would occur 
iii. FractDamage = the percent of damage using flood depth. From 

FIA Depth-Damage curves for riverine flooding using a 1-story 
building no basement 
 

e. To calculate Damages and Annualized Damages create new 
fields/columns for Damage and AnnDamage 

i. Damage = FracDamage*FldExp 
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ii. AnnDamage = FldProb*Damage 
 

ZONE Depth of 
flooding (feet) Probability 

Damage (% of RC) 
1 story WO basement 

0.2 PCT ANNUAL CHANCE FLOOD 
HAZARD 1 0.0020 0.14 

A, AO, AH 1 0.0100 0.14 

AE 2 0.0100 0.22 

AREA NOT INCLUDED - - - 

FLOODWAY, VE 6 0.0100 0.4 

X - - - 
[SEE EXAMPLE on next page] 

At this point the census blocks are in pieces based on what flood zone the identity 
took place on. A census block may have multiple pieces if it is in multiple flood zones. 
To be able to map this, they have to be pulled back together. The easiest way to do 
this is with a lookup table in Excel. 

1. Highlight whole table, then INSERT – PIVOT TABLE – new worksheet  

2. Add the Census Block filed to “Row Labels” and FldExp, Damages and 
AnnDamages to the “Values” 

3. Left click on the Damages for “Value Field Settings” change this to “SUM”. Do 
the same thing for the AnnDamages. Copy and Paste these values into a new 
excel file. Save for mapping. Use this to join to the census blocks for mapping. 

This file then can be joined to the census blocks and mapped. 

For towns, once it is in ArcMap we will need to determine what CB are in the towns 
so those loss estimates can be represented separately in a table.  
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EXAMPLE: 
CensusBl_2 RES1I RES3BI RES3CI RES3DI RES3FI RES5I COM4I 
518000755002015 1850 177 697 65 58 3785 141 

Since these are from HAZUS they are in THOUSAND OF DOLLARS and as a result the 
TotExpK field has been multiplied out 

TotExpK CB_Area FLD_Area percentCBinFldZone ExpByArea FldExp 
6773000.0 3604113.53262 574569.616806 0.15942050982 1.87924157735 1079755.11298 

 

FldDepth FldProb FractDmge Damage AnnDam 
2 0.010 0.14 151165.72 1511.66 

*Other fields, not shown above, that will be part of the identity will include the flood zone. 
This can be used to create one of the potential tables below. 

**Depending on the level of detail, one could even calculate loss by the HAZUS occupancy 
types using the methods described above, just using the occupancy types in place of the 
“TotExpK” field. 

Example tables for HIRA: 

Jurisdiction Total 
Exposure 

Total Flood 
Exposure 

Total 
Damages 

Annual 
Damages 

County X $6,773,000 $1,079,755 $151,166 $1,512 
Town of 

XX 
  

   

Jurisdiction Flood Zone 
Total 

Exposure 
Total Flood  

Exposure 

Total  

Damages 

Annual  

Damages 

County X 

500 year     

A     

AE with 
FLOODWAY 

    

AE       

Total     

B-3.2 Process Steps for Calculating Town Losses 
1. Need Town Boundary 
2. Add file created above for fldexp, damages and annual damages and join to the 

census blocks 
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3. Since census blocks are so large, we need to determine a % area of the town that is 
then assigned to the total loss. One town may be included in portions of several 
census blocks. For example: 

 
• Once the damage file has been joined to the census blocks, Calc Area of total ann 

loss census tracts "area1" using Calculate Geometry in square feet 
• Then perform an identity  

o Toolbox>Analysis Tools>Overlay>Identity 
 Input Features = Total Annualized Loss 
 Identity Features = WPPDC Towns 

• Calc Area of total ann loss census tracts "area2" 
• Bring dbf into Excel 

o area2/Area1 = percent in town 
o percent in town *total loss = Total Annualized loss for town 
o percent in town *totalexpK = Total exposure for town 
o percent in town *fldexp = Total fldexp for town 
o Create Pivot table, by Town name, to total losses for town. 

B-3.3 Flood/GIS Analysis Background: Methodology Text from 2010 VA 
State Plan 

Overall jurisdictional flood risk was determined by intersecting floodplain mapping and 
demographic information.  FEMA currently has a flood module for HAZUS that is both time 
and data intensive. A small test case was completed to determine the feasibility of using the 
flood module at the state level. It was determined that a statewide flood analysis using this 
package was outside of the scope for this revision. An alternative approach was thus 
created and compared to the test case results. The HAZUS annualized loss values were 



Flood/GIS Methodology 

B-3-v 
 

significantly higher than the alternative method that was developed. This was because the 
alternative method only calculated annualized loss for building / structural value, while 
HAZUS calculates damage to buildings and contents, economic loss (i.e. business 
interruptions), and social impacts. The alternative approach was accepted by the HIRA 
steering committee as a sufficient representation of flood loss based on the available data. 
The approach, as described below, uses census information, hazard information derived 
from HAZUS, Benefit Cost Analysis (BCA) tool kit documentation and FEMA flood zones.  

To calculate annualized loss, a set of simplifying assumptions was necessary. This included 
determining the building value per unit area, and setting reasonable flood depths that 
would be used for calculating the percent building damage.   

Total building value, or “exposure”, in each census block was derived from the HAZUS 
census data geodatabase.  Building value (in dollars) per unit area of the census block was 
calculated by dividing the total building value exposure by the census block area.  The 
FEMA floodplains were intersected with the census blocks to determine the percentage in 
the different SFHA zones.  The total building value exposure for each flood zone was 
calculated based on the area of special flood hazard areas (SFHA) in the census block. 

To calculate annualized loss, certain probabilities and depths of flooding needed to be 
established.  Table B-3.2-2 and Graph B-3-1 show the various building type scenarios that 
have been developed using Federal Insurance Administration (FIA) depth-damage data for 
the Benefit-Cost Analysis (BCA) toolkit1. Each building type would yield slightly different 
results; one story without basement seemed to be a moderate representation of building 
stock in Virginia for the general jurisdictional risk and annualized loss based on census 
block data.  All buildings within mapped SFHA areas were assumed to be subject to 100-yr 
flooding. Table B-3-1 shows the flood depth assumptions used for this analysis based on the 
severity of the flood. The building depth-damage function is the damage estimated to occur 
at each flood depth.  Floodways and VE zones were assumed to have a flood depth of 6 feet 
to identify, by increasing the annualized loss values, areas that may have buildings in high 
risk zones.  

The 2004 HMP used similar methods to approximate flood depth;  the past version assumed 
historical, high-value buildings were at or above the 100-yr elevation, non-historical  
structures built pre-FIRM were assume to have more damage than post-FIRM structures, 
and lower valued structures were also assumed to have more damage than higher value 
ones. The 2010 revision does not make these types of distinctions and results in a more 
liberal estimate of annualized flood damages.  The driving factor in the new analysis is the 
type of flood zone that the census block intersects with, as discussed in the text that follows. 
Data exists, in some communities, to allow for more detailed loss estimation.  This should 
be completed at the local level, where building-specific depths and losses can be calculated.  
  

                                                           
1 Benefit Cost Analysis (BCA) Toolkit Technical Flood Manuals. 2006. 
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Table B-3-1. Federal Insurance Administration (FIA) Depth-Damage data as used in 

the FEMA Benefit Cost Analysis (BCA) tools 
 

Building 
Type 

1 Story w/o 
Basement 

2 Story w/o 
Basement 

Split Level 
w/o 

Basement 

1 or 2 
Story w 

Basement 

Split Level  
w 

Basement 

Mobil
e 

Home 
Other 

Flood 
Depth 

 

Percent Damaged (% of Building Value) 

-2 0 0 0 4 3 0 0 
-1 0 0 0 8 5 0 0 
0 9 5 3 11 6 8 0 
1 14 9 9 15 16 44 0 
2 22 13 13 20 19 63 0 
3 27 18 25 23 22 73 0 
4 29 20 27 28 27 78 0 
5 30 22 28 33 32 80 0 
6 40 24 33 38 35 81 0 
7 43 26 34 44 36 82 0 
8 44 29 41 49 44 82 0 
>8 45 33 43 51 48 82 0 

 
Table B-3-2. Parameters for annualized loss calculations. Assumptions 

based on one story building without basement.  
 FEMA Flood Zone Flood Depth 

(feet) 
Annual 

Probability 
Percent  

Damaged 
 Floodway, VE 6 0.0100 40% 

AE 2 0.0100 22% 
A, AO, AH 1 0.0100 14% 
0.2 percent annual change 
   

1 0.0020 14% 
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Graph B-3-1: Federal Insurance Administration (FIA) Depth-Damage Curves 

Once the depth, probability and building percent damaged were established, the annualized 
loss could be calculated at the census block level.  The following equation was used to 
calculate annualized loss for each census block: 
 
Annualized Loss = Percent Damaged * Building $$ Exposure * Flood Probability 
 
The census block annualized loss was aggregated to a county level to produce jurisdictional-
based annualized loss estimates.  
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

511498505004039 1773000 0.0050003671 0.0000500037 

511818602002128 1069000 0.0164130162 0.0001641302 

511277001001019 1322000 0.0278995314 0.0002789953 

511455001022000 7120000 0.0546553874 0.0005465539 

510872008012011 1392000 0.1143816783 0.0011438168 

510538402003021 1913000 0.1826448256 0.0018264483 

511498505002004 509000 0.2748775756 0.0027487758 

510853214002028 21147000 0.5249270447 0.0052492704 

510411005052012 3203000 0.5529064604 0.0055290646 

517600413001001 3544000 0.5680448768 0.0056804488 

510872012022008 8610000 0.8834928954 0.0017669858 

510754005001034 356000 1.6480992736 0.0164809927 

511838704001005 10246000 1.7049983544 0.0170499835 

511838704002065 80000 2.0091672450 0.0200916724 

511838701003006 170000 3.1076138946 0.0310761389 

510853214002017 715000 3.9464284753 0.0394642848 

510853205002011 342000 4.5728954483 0.0457289545 

510872009011025 3285000 7.1287439710 0.0142574879 

510818802002149 70000 7.1661011099 0.0716610111 

510411010042031 4038000 10.5536863109 0.1055368631 

510853214002024 890000 12.2183520094 0.1221835201 

511498504002034 1867000 13.2937684832 0.1329376848 

510411009281007 215000 13.3274773851 0.1332747739 

510538401001008 105000 14.3009563776 0.1430095638 

510411008163004 1453000 15.6457758853 0.1564577589 

511838702002078 145000 16.2000284176 0.1620002842 

517600701002009 3002000 18.8244142376 0.0376488285 

510411002052007 4459000 19.0085071395 0.1900850714 

510853207001013 177000 19.0263490680 0.1902634907 

510872004041031 443000 19.0541279846 0.0381082560 

510818802001129 948000 20.0548175699 0.2005481757 

510411004081004 5995000 20.5679621593 0.2056796216 

510818802001047 70000 21.5116863939 0.2151168639 

511838701003022 247000 24.3707552115 0.2437075521 

510853214002026 4673000 26.4273484840 0.2642734848 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510538406003056 164000 26.6308844241 0.2663088442 

517308103003009 405000 28.1096158166 0.0562192316 

517600301001002 606000 28.2484148257 0.0564968297 

511498504002024 378000 29.3254042689 0.2932540427 

515958901001006 1490000 30.4548161359 0.3045481614 

510853206022035 6958000 36.7118773986 0.1489052759 

511838704001034 961000 37.0683188568 0.3706831886 

510366001002022 5235000 37.1551933753 0.3715519338 

510818802002105 2356000 40.0532191684 0.4005321917 

511818602002026 1820000 40.4506690633 0.4045066906 

510818801001188 5029000 42.5206567449 0.4252065674 

510853207003008 2418000 45.9974439894 0.4599744399 

511277003002027 2616000 48.5306559312 0.4853065593 

517600402002022 213000 48.6550665078 0.0973101330 

511498505002028 10073000 58.1099342053 0.5810993421 

516708204001005 863000 58.4098022625 0.5840980226 

510754002001003 347000 65.7569798270 0.6575697983 

510538401005090 410000 66.8575571322 0.6685755713 

511498504003047 6138000 68.0215093774 0.6802150938 

510366002002002 106000 75.5479770775 0.7554797708 

511277003004002 1566000 75.8123747220 0.7581237472 

510818801001165 68000 76.0027394918 0.7600273949 

510853207003010 7955000 76.2509319660 0.7625093197 

510754005002015 40000 78.8744614196 0.7887446142 

511838702003102 1397000 81.1093616097 0.8110936161 

510872014041000 476000 81.2993609898 0.8129936099 

511838701002066 371000 84.0686727534 0.8406867275 

510538406001068 139000 88.3075915454 0.8830729167 

510754005003011 122000 91.5260702475 0.9152607025 

510411005011005 10084000 92.1952722209 0.9219527222 

517600102003011 3858000 101.8007888471 0.2036015777 

510538406002052 252000 108.0706842509 1.0807068425 

511818602002041 1012000 115.3165636827 1.1531656368 

510538405001009 20000 117.3710358433 1.1737103584 

510818802002072 314000 119.4298827334 1.1942988273 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

511838702003054 389000 121.5731969001 1.2157319690 

511818602002115 163000 122.2698325947 1.2226983259 

510538401001088 1110000 125.9785742752 1.2597857428 

511277001002012 252000 126.5709478971 0.5338211446 

511838701002006 672000.0001 128.9890160017 0.2579780320 

510872016021024 133000 132.6638901720 1.3266389017 

510538405002011 2921000 140.2712641280 1.4027126413 

516708204003018 6302000 143.0936468924 0.2861872938 

510411009121014 177000 143.7390023151 1.4373900232 

515708303002003 2386000 146.3829483987 1.4638294840 

511498505004030 98000.00001 146.4322159356 1.4643221594 

510872004091014 1511000 147.6421837805 1.4764218378 

517600111003001 1768000 151.4024783570 0.3028049567 

510754002001002 97000 154.0892154228 1.5408921542 

510366003002022 2572000 154.2170073302 1.5421700733 

517600704003001 2675000 156.2645672541 0.3125291345 

511818602003051 229000 159.8081201570 1.5980812016 

510538401002046 744000 168.3111587661 1.6831115877 

510872009011016 8010000 172.7688603609 0.3455377207 

517600704003012 1559000 173.4800680348 0.3469601361 

510872001192004 2369000 175.9103364247 0.3518206728 

517600708021011 3885000 177.9086277125 0.3558172554 

510366003001035 1279000 180.2748648393 1.8027486484 

510872004091015 1884000 180.9309567849 1.8093095678 

517308110001026 191000 188.9250633176 1.8892506332 

510366001002021 706000 190.7288803240 1.9072888032 

517600703001014 615000 191.6100694335 0.3832201389 

517308103002007 933000 192.1198353563 0.3842396707 

510872008043006 2920000 196.6132910530 1.9661329105 

510853206012001 274000 198.4555231604 1.9845552316 

510538401004007 114000 199.5095487205 1.9950954872 

510538406002058 324000 200.9903535381 2.0099035354 

510872003053017 1250000 202.4732978195 2.0247329782 

510872001122000 7656000 203.6844026058 0.4073688052 

510853203001016 4437000 204.7368889498 2.0473688895 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510853208011002 4283000 205.5349928715 2.0553499287 

511818602002117 658000 206.3328661724 2.0633286617 

511498505001015 120000 210.2579921246 2.1025799212 

510411009251000 46758000 215.7578859943 2.1575788599 

516708203001005 190000 216.7026280172 1.8909867547 

511818602002108 243000 217.1038806579 2.1710388066 

510754004004006 316000 223.0445544790 2.2304455448 

510818801001011 151000 239.1090956556 2.3910909566 

511277001002008 126000 248.5381293737 1.3140876445 

515958902002009 815000 250.8801617312 0.5017603235 

511838702003071 851000 256.1237520507 2.5612375205 

510818801003038 5006000 256.1492962041 2.5614929620 

510538401006088 1558000 259.6866412428 2.5968664124 

511818602002088 163000 266.9870902166 2.6698709022 

517600704001018 13878000 270.3039644041 2.7030396440 

510538406002072 458000 280.6824453540 2.8068244535 

511277001002009 126000 294.1724826484 1.0352893074 

517600601002047 139000 297.9154091356 0.5958308183 

510411009261002 228000 304.0325529647 2.9376996496 

517308112001025 67000 310.3133201077 3.1031332011 

510853214001011 8610000 314.6788527705 3.1467885277 

510872005031020 2960000 316.3193316436 0.6326386633 

510754002001020 262000 319.0166621427 3.1901666214 

511838702003178 68000 322.7305661228 3.2273056612 

510411005052007 8019000 324.4973867985 3.2449738680 

510853203001031 498000 336.1082147382 3.3610821474 

517600402002032 474000 336.6435380073 2.2144344694 

510366001002042 116000 337.5980483550 3.3759804835 

517600211001021 2290000 340.0683401729 0.6801366803 

511838701003023 79223.26399 342.5766108058 3.4257661081 

510818802002146 689000 347.2593131346 3.4725931313 

510411005064017 109000 354.7549357728 3.5475493577 

517308112001002 67000 359.3903871558 3.5939038716 

511838702003059 1028000 361.2633370754 3.6126333708 

510538401002038 72000 365.1039666159 3.6510396662 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510853201003026 2156000 370.4720192949 3.7047201929 

510538406001005 1275000 378.1276923614 3.7812769236 

511277002001029 539000 380.5578952206 3.8055789522 

510538406001006 903000 380.8855130145 3.8088551301 

510538401001015 1220000 390.0901252493 3.9009012525 

511277003002004 1327000 391.0822307489 0.7821644615 

510411008162016 6310000 391.2757319986 3.9127573200 

510411009221021 2638000 393.0265724980 3.9302657250 

510538406003071 1030000 395.4582960725 3.9545829607 

510538405001010 1860000 397.2243415981 3.9722434160 

511838701003093 579000 401.1549251496 4.0115492515 

511455001013010 8146000 402.7682622094 4.0276826221 

517600701002016 2556000 407.0844911571 4.0708449116 

510818802002116 70000 409.2726905563 4.0927269056 

510754005002042 105000 417.2021442812 4.1720214428 

510538406001012 842000 421.1552159156 4.2115521592 

510366003001006 9873000 425.9887905919 4.2598879059 

510818801001043 1309000 426.1121680451 4.2611216805 

511838702003143 152000 426.5009840653 4.2650098407 

517308105003006 239000 431.1121500707 4.3111215007 

511838704001003 77000 443.4239912365 4.4342399124 

517600703002007 5653000 448.7349009080 0.8974698018 

510366003002030 757000 451.3154891486 4.5131548915 

510754002003004 5930000 454.5708733063 4.5457087331 

510872001123010 2728000 454.9010789899 0.9098021580 

511498505003001 2339000 456.9164093475 4.5691640935 

517600205002054 59000 462.9564927597 0.9259129855 

517308101001013 95000 463.0634110666 0.9261268221 

511838701003098 77000 465.1526493529 4.6515264935 

510538401006063 1220000 471.7105951845 4.7171059518 

517600707001004 6041000 476.9667980563 0.9539335961 

511498505001011 21801000 478.4425359655 4.7844253597 

510853210023001 10036000 479.4273167476 4.7942731675 

510366003001016 1208000 482.5979228646 4.8259792286 

510818802001057 70000 483.7359853867 4.8373598539 
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517600703001007 42000 497.9479033481 4.9794790335 

511838702003035 152000 504.2803595641 5.0428035956 

510366003002029 1139000 514.9623683878 5.1496236839 

517600708012012 1617000 515.4827677266 5.1548276773 

510538406003074 81000 519.2267376463 5.1922673765 

510853208011023 2667000 521.1347432066 5.2113474321 

517600710011005 2235000 522.6582584398 5.2265825844 

517600605005014 5329000 536.8185467740 1.0736370935 

511818602003057 229000 545.1693751475 5.4516937515 

511838702003040 68000 550.1161870729 5.5011618707 

510872001184001 14750000 562.4168272580 5.6241682726 

511498504002016 615000 565.5245222866 5.6552452229 

511818602002031 81000 565.8490051434 5.6584900514 

511838702003021 68000 566.7763822608 5.6677638226 

517600706001028 1470000 569.4278018199 1.1388556036 

516708207001043 2615000 574.0173213496 1.1480346427 

510754004001029 491000 595.0180166276 5.9501801663 

511838702003009 541000 599.6236671040 5.9962366710 

510754001005015 753000 611.8116088739 3.4564500427 

510872001091026 1080000 617.8410806204 6.1784108062 

510872001161016 2207000 627.3291557717 4.6382788280 

510872009011029 6010000 630.2701003699 4.3649427051 

511818602002103 427000 636.4361307131 6.3643613071 

511838701001124 362000 639.4961167462 6.3949611675 

510872001204015 3192000 656.6913918455 1.3133827837 

510411009221022 3149000 658.6520182888 6.5865201829 

511277001002007 378000 659.5368882361 4.4381527828 

510754005002039 2385000 660.2149384655 6.6021493847 

517308110003016 2868000 665.7270529467 6.6572705295 

510411005042002 11187000 675.3912132718 6.7539121327 

511838702001009 77000 677.6735335611 6.7767353356 

510411004071010 381000 684.7545869010 6.8475458690 

510538401006065 125000 686.0587718185 6.8605877182 

510754005001050 2324000 687.9618216518 6.8796182165 

511455002002036 3124000 688.0863503656 6.8808635037 
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510411009121012 306000 695.5145140294 6.9551451403 

510754004001016 1180000 700.5755880049 7.0057558800 

510366003002018 1029000 707.6683232088 6.2803352029 

510538401005031 75000 709.3599809596 7.0935998096 

510754005002013 105000 709.9041280913 7.0990412809 

510872015022005 362000 713.6388300903 7.1363883009 

510754005003042 122000 722.2135696974 5.4416877602 

511277003003007 2106000 728.4444678286 7.2844446783 

511818601001037 711000 758.6542922839 7.5865429228 

510538402001009 1574000 761.5436370881 7.6154363709 

510411004071012 304000 762.6528920214 7.6265289202 

511838703002036 79000 765.1226051363 7.6512260514 

511838702002090 217000 766.5932990783 6.8817442992 

511498505003013 6715000 768.7883790089 7.6878837901 

510411010041021 8400000 769.3285808073 7.6932858081 

510411009121015 177000 775.0785267587 7.7507852676 

511277002003010 615000 778.2489772440 7.7824897724 

510754005002014 782000 789.1568116849 7.8915681168 

517308112001026 67000 792.8016992291 6.3896968270 

511818602003045 281000 804.1423997224 8.0414239972 

511498503003006 2004000 809.2540680208 8.0925406802 

511498504002032 65000 813.9568793591 8.1395687936 

510538401002025 319000 824.5579504145 8.2455795041 

510853201001025 1233000 831.7370468182 1.6634740936 

517600710021000 938000 832.0692298643 1.6641384597 

510411004072007 5617000 836.2602925378 8.3626029254 

517600111001012 2106000 840.4428957292 1.7126200318 

510754002002000 11769000 862.2455329708 8.6224553297 

510411009104016 8952000 869.5054992912 8.6950549929 

510411009223003 3891000 871.6418330917 8.7164183309 

510872016012027 133000 877.2059690817 8.7720596908 

510872014032011 2743000 878.3148071159 8.7831480712 

511818602003009 472000 888.1318822213 8.8813188222 

517600205002064 3112000 891.4529503294 8.9145295033 

511498504004001 8455000 904.6757560393 9.0467575604 
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510872008053000 6861000 910.6210940624 9.1062109406 

510872004053019 4869000 920.0484035484 1.8400968071 

510872009015005 2440000 935.6024375196 2.8893581633 

517600109004032 478000 938.0722727168 9.3807227272 

510538406001065 139000 961.7358576488 9.6173585765 

510872011011028 140000 963.1035923731 8.3459720475 

517308108001002 65000 966.6322199701 2.2375106113 

511277002003033 1933000 969.1877772140 9.6918777721 

510538401005014 75000 970.5905276711 9.7059052767 

510872016021020 3243000 979.1132798396 9.7911327984 

510872012023002 875000 993.9474766676 1.9878949533 

517308103004023 1533000 998.2904159884 9.9829041599 

511818602001028 73000 1004.8595635108 10.0485956351 

517600605005011 2200000 1011.2016503433 10.1120165034 

510818802002055 1498000 1015.1182709796 10.1511827098 

511838701002028 1550000 1020.9352442544 9.0134956388 

517600704003017 1471000 1032.4637567544 3.1623365104 

517600701001022 4162000 1039.6534879114 2.0793069758 

510538406003064 81000 1040.2836003989 10.4028360040 

510411009193006 1197000 1045.3115766562 10.4531157666 

510538401006029 393000 1047.5422122485 10.4754221225 

510872016023004 129000 1056.1569837695 10.5615698377 

510853207005014 381000 1060.9927905120 10.6099279051 

511838701002026 64000 1064.9905554986 10.6499055550 

517600708022009 12302000 1070.7960664804 10.7079606648 

510538401005023 1176000 1072.1157701286 10.7211577013 

510818801001002 68000 1081.3311109834 10.8133111098 

511838702002087 221000 1084.2506393656 10.8421857908 

510872001212019 3055000 1085.3547911691 2.1707095823 

510538401001078 105000 1091.9864077278 10.9198640773 

510538405002026 40000 1093.2619334836 10.9326193348 

510818802001040 70000.00076 1104.2368826342 11.0423688263 

510411008093002 27085000 1112.1419589240 11.1214195892 

515708303002024 1316000 1124.9986982397 11.2499869824 

517308110001044 788000 1134.1702657398 11.3417026574 
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510538406003008 81000 1142.7122187667 11.4271221877 

511838703003037 82000 1177.9203409118 11.7792034091 

510754004004033 168000 1188.7775229632 9.9680261478 

510853207004030 7558000 1192.0516151287 11.9205161513 

510853201004039 8603000 1198.9507017272 11.9895070173 

517308105003013 375000 1207.9457977705 12.0794579777 

510538401003032 153000 1211.4154941493 12.1141549415 

511498505002002 10031000 1226.2783461864 12.2627834619 

510538406001048 489000 1232.7270383572 12.3272703836 

510538401005008 150000 1238.2936727288 12.3829367273 

511838701003065 150000 1248.4356176093 12.4843561761 

510538401003016 380000 1249.4314363438 12.4943143634 

510818802001062 70000 1254.6556540549 12.5465565405 

510538401005059 385000 1263.3578655916 12.6335786559 

510538406001060 139000 1280.3758349082 12.8037583491 

511838701001009 723000 1286.8006092258 8.7267155943 

511838702002021 221000 1296.3853405357 12.9638534054 

510538401004038 1171000 1302.0849098191 13.0208490982 

510872007003005 5236000 1309.2853038501 5.6014511548 

510538401005028 946000 1311.4375072347 13.1143750723 

511498504003049 1787000 1324.6379248555 13.2463792486 

510538401001054 105000 1330.8505077069 13.3085050771 

517308102002001 94000 1331.4993102949 2.6680685973 

510538402003018 245000 1341.8639289197 13.4186392892 

510411009194007 13540000 1350.8328338138 13.5083283381 

511818601002047 923000 1359.2177518372 13.5921775184 

511838702001039 646000 1360.9417423622 13.6094174236 

511498505002061 99000 1362.3248738463 13.6232487385 

516708206001009 51000 1365.8599636594 13.6585996366 

511277001002017 126000 1371.2761557545 13.7127615575 

517600111002020 2175000 1375.0939159336 2.7501878319 

511818601002004 239000 1396.2519701711 13.9625197017 

510538401003027 658000 1396.9449189194 13.9694491892 

510411004033008 2596000 1397.4720716796 13.9747207168 

511838703003019 1696000 1398.2962467753 13.9829624678 
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511818601002084 1110000 1398.8343641903 13.9883436419 

510411004033001 259000 1411.6114177900 14.1161141779 

510411004071018 137000 1412.7717741134 14.1277177411 

511838702001051 77000 1423.4842164272 14.2348421643 

511838701002027 147000 1425.1508623868 14.2515086239 

511838701003095 77000 1428.6165237245 14.2861652372 

510872001121002 1972000 1430.6401264871 2.8612802530 

511818602001002 4016000 1438.4926542794 14.3849265428 

510538401003003 153000 1440.4573300936 14.4045733009 

510538401005000 244000 1445.7492857156 14.4574928572 

517308111001018 116000 1447.5946651395 14.4759466514 

510818802002059 70000 1448.1193180023 14.4811931800 

511838701004019 335000 1451.8834878383 14.5188348784 

517600606002004 3640000 1458.2326750059 2.9164653500 

510818802002068 70000 1475.2761138222 14.7527611382 

510818802002061 70000 1475.3973555580 14.7539735556 

511818602003030 114000 1475.4107339876 14.7541073399 

510538401003034 573000 1475.7733807255 14.7577338073 

511838701003090 247000 1483.1786910795 14.8317869108 

511818602003050 342000 1494.3200987332 14.9432009873 

510818802001105 70000 1497.3660015449 14.9736600154 

510872004064021 123000 1498.9644818428 12.5382612503 

511818602002032 340000 1504.7657939439 15.0476579394 

511838704002043 158000 1507.7102164029 15.0771021640 

510754003001000 157000 1508.1866139665 15.0818661397 

510538401005041 244000 1512.2672163600 15.1226721636 

516708206001005 97000 1512.7327410371 15.1273274104 

516708204002027 496000 1514.3156383545 8.4138821300 

510754001001031 175000 1549.1053438220 15.4910534382 

510366001002011 116014.3574 1549.7448229002 15.4974482290 

511498505002040 1338000 1551.9240631949 15.5192406319 

510872016011015 362000 1553.0872886890 15.5308728869 

510754002003034 262000 1559.7989164972 12.2791008779 

511818601002039 321251.0292 1564.6536604750 15.6465366047 

510538401006064 1902000 1569.9204410494 15.6992044105 
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510366003001013 1821000 1582.0183561890 15.8201835619 

517600709005004 351000 1582.5139409096 3.1650278818 

510411009133007 17491000 1585.2514967126 15.8525149671 

510366003002077 109000 1595.2347926143 15.8553222178 

510754004001023 123000 1609.8708835890 16.0987088359 

510872001191009 17996000 1611.4426165931 16.1144261659 

511838701002072 64008.27637 1615.9954556491 16.1599545565 

510818802002112 70000 1619.1376917858 16.1913769179 

510853202001003 187000 1627.7657085021 16.2776570850 

517308105003010 3232000 1644.8285004821 16.4482850048 

511818601002045 257000 1646.6071630708 16.4660716307 

511838702002050 62000 1656.9986767979 16.5699867680 

511838704001002 77000 1658.8955316204 16.5889553162 

516708206005017 648000 1662.8956903919 3.3257913808 

510853207005013 190000 1683.2609403789 16.8326094038 

510872003021003 3687000 1683.2681732642 14.2095801231 

510872005011016 2837000 1684.3662623210 3.3687325246 

510872001201006 181000 1687.5919715500 16.8759197155 

510538406004035 113000 1688.3518008189 16.8835180082 

510853208011015 1179000 1689.5373858056 5.8320834558 

511277003002031 459000 1699.0687002197 16.9906870022 

511838701001118 314000 1699.2813574805 12.3611055330 

511818601002071 769000 1711.7689333730 14.3583392455 

510872001212032 12097000 1729.6393621152 12.0545534445 

510538401004017 114000 1730.6339701795 17.3063397018 

511838702002061 1521000 1731.7118725684 17.3171187257 

510538401007006 245000 1732.3311666236 17.3233116662 

510538401001072 1220000 1742.8484475020 17.4284844750 

510872001123016 1666000 1746.5174410522 3.4930348821 

511838702003056 165000 1756.8073823427 17.5680738234 

517600608002012 1087000 1767.0369504154 10.1160088680 

511838702003067 232000 1771.9264774017 17.7192647740 

510872014032001 56000 1775.2629927892 17.7526299279 

510538401001010 996000 1775.9827698936 17.7598276989 

510818801002023 155502.5171 1776.6271158207 17.7662711582 
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517600701001028 716000.0001 1776.6916079744 3.5533832159 

510754002001058 224000 1782.9205114177 17.8292051142 

517600106001012 2608000 1784.0387663217 3.5680775326 

510754005001061 2411000 1786.8402799011 17.8684027990 

510366002002000 8582000 1792.8715069002 17.9287150690 

510538401002002 1514000 1796.1328715956 17.9613287160 

510366003001033 162000 1804.9248903709 18.0492489037 

511498503002007 1032000 1806.0982933363 18.0609829334 

510538403002001 4944000 1814.1458088650 18.1414580887 

511277003003099 130000 1815.8935824184 17.7274306640 

510818801001090 151000 1817.6975212170 18.1769752122 

510538403001029 246000 1818.9788745244 18.1897887452 

510872001184004 12745000 1824.7724567488 18.2477245675 

517308103005014 1292000 1826.6376041001 18.2663760410 

510366003002059 216000 1829.9073034869 18.2990730349 

511838702001058 77000 1844.5744993791 18.4457449938 

517600701002001 3647000 1851.2398997807 3.7024797996 

511277001002016 84000 1863.1131843603 18.6311318436 

510872001152009 5719000 1867.5432068578 9.9275676004 

510872005022018 7016000 1904.3868732082 3.8087737464 

511818602002023 81000 1911.0334078093 19.1103340781 

510538401003024 190000 1914.2300227014 19.1423002270 

511838702002003 62000 1929.7888358098 19.2978883581 

511277003002028 88921.4469 1931.0909758057 18.1251717353 

511838703003039 82000 1937.6247494292 19.3762474943 

511838704002011 211000 1942.3232989216 19.4232329892 

510754004004000 84000 1975.2889047893 19.7528890479 

510872001123014 1578000 1983.4242614285 3.9668485229 

511838702003081 389000 1992.1922613468 19.9219226135 

511838701002062 595000 2005.6472508215 20.0564725082 

510818801001060 68000 2012.7349147501 20.1273491475 

510872016022023 181000 2025.1644938639 20.2516449386 

517308103004010 1533000 2033.3510071527 4.0667020143 

510538406002002 324000 2035.4958076757 20.3549580768 

515708302002025 1992000 2042.9649159811 20.4296491598 
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510538406002062 111000 2045.8301654167 20.4583016542 

510411009221036 5046000 2060.8582807466 20.6085828075 

511818601002049 782000 2063.3367952472 20.6333679525 

517600604006014 7454000 2070.6705907684 20.7067059077 

511818602003020 114000 2074.3869890044 20.7438698900 

511277003002040 88000 2083.3862727186 20.8338627272 

510872001231022 2079000 2092.5249493956 4.1850498988 

510538401005064 493000 2099.6382108343 20.9963821083 

510538406001039 1302000 2109.0684921441 21.0906849214 

511818602001014 1323000 2114.2096534436 21.1420965344 

510366003002085 216000 2135.1225055673 21.3512250557 

510366003002083 109000 2142.9257946322 21.4292579463 

510872016022032 181000 2147.1248707593 21.4712487076 

511455004001031 121000 2157.0492124467 17.0186023337 

517600703002005 2658000 2158.4093770966 14.2185684389 

510411005061003 5270000 2160.4342450738 21.6043424507 

510872005022020 9826000 2164.3923975088 16.6499791863 

511277001003040 350000 2167.8790478995 21.6787904790 

510872016012037 133011.3862 2168.6703712711 21.6867037127 

510754005002005 2914000 2175.7559170304 21.7575591703 

511838702001063 153000 2177.0437534371 21.7704375344 

511277002002000 669000 2181.2874494212 21.8128744942 

511818602001030 146000 2192.5136372785 21.9251363728 

510872004071014 3003000 2202.1006251294 22.0210062513 

510818802002153 234000 2206.2359076422 22.0623590764 

510818802001063 236000 2218.1917899183 22.1819178992 

510818802001107 786000 2250.5346471397 22.5053464714 

510538401005056 493000 2258.0377126275 22.5803771263 

511838704001038 77000 2266.1683003692 22.6616830037 

511818602003016 472000 2267.0313242741 22.6703132427 

510538401001023 209000 2273.8183947670 22.7381839477 

510818802001007 721000 2282.5823820917 13.6451945144 

510538406001011 558000 2292.2690654312 22.9226906543 

517600701001032 2753000 2299.4776786460 4.5989553573 

510872016012038 398006.4084 2309.5711730279 23.0957117303 
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510538406002014 1815000 2318.0452435032 23.1804524350 

511277002003044 113000 2327.9530338056 23.2795303381 

510853202003014 126000 2336.7139413710 23.3671394137 

511498505003053 8643000 2336.7655616722 23.3676556167 

517600704003028 4766000 2338.8647356434 4.6777294713 

510818802002084 70000 2343.8691332606 23.4386913326 

511838702001006 153000 2345.0292761746 23.4502927617 

516708206003052 163000 2346.1826951534 23.4618269515 

511838702001066 153000 2348.3155997569 23.4831559976 

515958901001004 1900000 2350.1947238928 23.5019472389 

511498503002006 89000.16191 2357.0108980111 23.5701089801 

510538401004035 114000 2357.1255865830 23.5712558658 

511838704002047 413000 2366.0477279599 23.6604772796 

510538401001067 209000 2391.3589945593 23.9135899456 

511838701001126 113000 2408.2526033608 21.9443152179 

511277003003109 260000 2426.8038073961 24.2680380740 

511838702003123 232000 2431.3918723679 24.3139187237 

510853201004010 511000 2434.3778138918 24.3437781389 

510411005061000 3472000 2435.9587284239 24.3595872842 

510538401004043 114000.112 2439.0263545196 24.3902635452 

511455002002002 128000 2443.7619449128 24.4376194491 

511838704002000 4034000 2452.4866871088 24.5248668711 

511277003003040 1620000 2459.9061590712 24.5990615907 

510538401005091 410000 2460.8035770770 24.6080357708 

510411008134003 13417000 2465.8153705039 24.6581537050 

510853210021006 141000 2466.6443515027 22.7156296255 

511818602003096 1312000 2467.2162283537 24.6721622835 

517308105004008 1798000 2473.7274874329 24.7095936019 

511838702001036 558000 2482.2585892710 24.8225858927 

511838701001007 390000 2483.2208560998 24.8322085610 

510366001001005 1367000 2490.0529094106 24.9005290941 

511838702003154 438000 2499.0424019738 24.9904240197 

511838702003058 152000 2499.2881274743 24.9928812747 

511838704002046 80000 2505.4481010718 25.0544810107 

510538401002024 237000 2515.3290461151 25.1532904612 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510538401005048 1203000 2518.7314939108 25.1873149391 

511277003002042 585000 2519.9883870056 25.1998838701 

510872005031031 2213000 2520.9879481135 22.4689240322 

510754004002020 466000 2521.0107814631 25.2101078146 

510754002001019 174000 2521.9744730404 25.2197447304 

510366003002055 1661000 2533.1613513551 25.3316135136 

510754005001027 2534000 2561.4657248039 25.6146572480 

517308103001018 8301000 2562.3831971120 25.6238319711 

511277002003032 979000 2564.9293918810 25.6492939188 

517600703002008 3465000 2578.1547274483 25.7815472745 

517600109004004 3501000 2580.4454513264 11.0204270290 

511818601002070 138000 2583.0591066255 25.8305910663 

510411010073011 141000 2586.1729521148 25.8617295211 

511277003001050 386000 2588.6013418867 25.8860134189 

511498503003020 525000 2588.9798228253 25.8897982283 

511838702001047 1627000 2592.8675227593 25.9286752276 

510853213001003 5742000 2607.7826370694 26.0778263707 

510853201001078 247000 2612.2332240411 26.1223322404 

510754002001046 1756000 2616.8504831567 26.1685048316 

511838704001015 384000 2630.4742023705 26.3047420237 

517600208001000 9962000 2633.0676563532 5.2661353127 

510411004041019 3312000 2636.5349927469 26.3653499275 

510538406004025 284000 2645.2260902446 26.4522609024 

511498504001012 169000 2645.4251005507 26.4542510055 

510754005002012 105000 2649.1224915177 26.4912249152 

510853201001061 123000 2653.6601681291 21.6213543750 

515958901001048 201000 2658.0023061758 26.5800230618 

511838702003025 68000 2663.6707158997 26.6367071590 

510538401001076 884000 2666.5414541960 26.6654145420 

510538401001038 105000 2679.9813376108 26.7998133761 

510872001151016 798000.3957 2680.8988295321 25.4608291158 

510538401005070 819000 2695.2179147062 26.9521791471 

510538406004030 750000 2696.6140637239 26.9661406372 

510411004033011 91000.00001 2700.9117551479 27.0091175515 

510538406004064 103000 2735.8471074921 27.3584710749 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510754001001003 440000 2740.8372957002 27.4083729570 

510538401005093 392000 2748.6984744884 27.4869847449 

511818602003034 1541000 2750.0153173214 27.5001531732 

510872009015004 2389000 2759.2468879488 7.8522120315 

510411007034011 8405000 2784.0918391899 27.8409183919 

510754001001020 701000 2788.3724506853 27.8837245069 

511818602001033 488000 2801.9428394709 28.0194283947 

517600413001012 3437000 2802.1088632174 28.0210886322 

511277003002026 1724000 2812.5115775650 28.1251157756 

510754002003038 665000 2826.1060858413 8.0354382196 

510754005001047 118000 2847.1472144477 28.4714721445 

511818602003092 114000 2868.3074641987 28.6830746420 

510411009281025 130000 2873.4026568476 28.7340265685 

511277003003016 165000 2877.2442032509 28.7724420325 

517600709004008 1039000 2890.9724922627 23.7242890025 

510411004041008 404000 2928.4038772443 29.2840387724 

517600301002008 474000 2930.0221269606 29.3002212696 

510538401004011 228000 2940.4707946827 29.4047079468 

511838702001003 77000 2951.7907641912 29.5179076419 

510411007034018 936000 2955.6239905143 29.5562399051 

511818602002024 90000 2986.1552076489 29.8615520765 

511498504004021 72000 2990.0662128995 29.9006621290 

511838703002011 7712000 2993.7896778102 29.9378967781 

510818801001225 381000 2994.6913028389 29.9469130284 

511838703003013 516000 3004.4099039423 30.0440990394 

510818802002015 154000 3004.4684833427 30.0446848334 

510872008012015 495000 3006.1755507677 18.1694254313 

511818602002048 81000 3007.6129527674 30.0761295277 

510853201004050 636000 3013.0564740689 30.1305647407 

510872004041011 1145000 3015.4758723660 6.0309517447 

510754005002016 561000 3021.5809475654 30.2158094757 

511838701003070 527000 3036.4132934060 30.3641329341 

511498504002025 126000 3041.8664955250 30.4186649552 

510853205001008 178000 3058.8183848147 26.1595902227 

511455003001022 358000 3069.8768229664 7.6426131549 
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CensusBloc FldExp Damage AnnDam 

510754005002011 105000 3103.3562551246 31.0335625512 

511838701002051 638000 3104.1056261525 31.0410562615 

511277003001034 257000 3105.6391495417 31.0335023882 

510538401001066 105000 3108.7842577255 31.0878425773 

511838703002029 79000 3110.6775485307 31.1067754853 

510366002002001 3085000 3110.7771106784 31.1077711068 

510366003001046 162000 3117.3573432879 31.1735734329 

510872001091031 4321000 3124.0193427109 31.2401934271 

511838701003028 1269314.904 3124.0865494201 31.2408654942 

510853207005018 759000 3126.2403411345 31.2123794949 

510366003002034 109000 3126.6019007447 31.2660190074 

515708303002007 524000 3127.7905466971 31.2779054670 

511838704002002 667000 3144.3839513456 31.4438395135 

510754005001053 301000 3148.2086568159 31.4820865682 

510872007002007 1632000 3153.1620093892 6.3063240188 

510872016012036 330040.1953 3162.8583673177 31.6285836732 

510853205002000 180000 3163.0944535135 30.8230419537 

511277003003018 260000 3166.7418918216 31.6674189182 

511818602003014 229000 3174.5090470449 31.7450904704 

510538401001071 295000 3188.4271390603 31.8842713906 

510818802001008 1116000 3202.7196479523 25.0668039987 

511838702003092 68000 3204.6734437376 32.0467344374 

510872016012014 133000 3205.5705314082 32.0557053141 

511277002001031 1894000 3214.0625624371 32.1406256244 

510872016012023 265000 3220.0475610574 32.2004756106 

510538401004036 1235000 3222.3374068991 32.2233740690 

511818602001054 729000 3225.1458887411 32.2514588874 

510872002023010 1086000 3232.6358559112 32.3263585591 

517600704003002 669000 3242.6759449605 9.4407594867 

511455002002010 4068000 3243.1796027677 32.4317960277 

511818601002021 394000 3247.4420246364 32.4744202464 

510411009312017 25831000 3258.1387914698 32.5813879147 

517600204004003 8900000 3261.2347640376 6.5224695281 

511838701002054 714000 3283.5848049298 32.8358480493 

510853201001068 123000 3337.2455989498 33.3724559895 
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511277002003008 361000 3339.1302729452 33.3913027295 

510818802002043 70000 3339.6231401034 33.3962314010 

510411007021010 2434411.652 3345.9614194235 33.4596141942 

511838701002025 525000 3363.2273521039 33.6322735210 

510818802001083 70000 3369.0470092162 33.6904700922 

510818802002094 154000 3370.0911081360 33.7009110814 

511277003004017 386000 3380.2766505823 33.8027665058 

511838702003014 232000 3396.8476974997 33.9684769750 

510872001151002 152000.5856 3408.1150023222 30.7803395301 

510538401001037 209000 3409.0689642850 34.0906896428 

511277003003021 520000 3414.4779568312 34.1447795683 

510853201001017 258000 3414.5527697258 34.1455276973 

511818602002120 298000 3431.3398563076 34.3133985631 

511277003004040 346000 3433.3627138196 32.4420497925 

511818602001032 146000 3435.6112987298 34.3561129873 

511838701001043 143000 3440.2792752978 30.5909598086 

511838701002065 224000 3456.6733638607 34.5667336386 

511818601002050 409000 3491.6949969181 34.9169499692 

510538401004047 114000 3500.9603451365 35.0096034514 

511838701002008 525000 3501.9580297142 31.1101007214 

510872001222006 4668000 3508.5633796948 7.0171267594 

510366001002032 862000 3509.5009567322 35.0950095673 

511838704001000 77000.02366 3510.8832359301 35.1088323593 

510872015023009 3990000 3524.9855969310 35.2498559693 

510754005002040 335000 3524.9947652434 35.2499476524 

517600109001025 394000 3532.0681249055 26.9462487281 

510366003002031 454000 3532.4848741341 35.3248487413 

510538401003020 406000 3559.2502546228 35.5925025462 

511838702003022 152000 3559.3725072309 35.5937250723 

510538401005078 327000 3560.1564696957 35.6015646970 

511277001002026 86000 3583.8483445584 35.8384834456 

510872014031006 1267000 3585.7692522414 35.8576925224 

510538401001069 105000 3586.5988380007 35.8659883800 

510538401005086 75000 3590.3779355768 35.9037793558 

510538401003018 245000 3601.3636144512 36.0136361445 
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CensusBloc FldExp Damage AnnDam 

511818601002055 715000 3604.1218362764 34.5579881546 

510411009292002 2214000 3651.1980529111 36.5119805291 

511818601001066 608023.5012 3651.4477050384 36.5144770504 

511838702003042 707536.1407 3652.3748360484 36.5237483605 

510853207003015 527000 3661.9101400218 36.6191014002 

517600205002065 6180000 3683.4635896663 7.3669271793 

517600708012013 9334000 3684.2734339101 36.8427343391 

510853207005027 285000 3691.9525979884 36.3391997763 

510818802002167 811000 3701.2119868785 37.0121198688 

510818801001230 650000 3703.6672832010 37.0366728320 

511838702001061 153000 3703.7975815276 37.0379758153 

510872015013012 627000 3708.1541431618 37.0815414316 

510754005002028 9075000 3717.0112135519 37.1701121355 

511277003004035 125000 3721.6392551564 31.6276256165 

510538406004041 659000 3746.7657985401 37.4676579854 

510538401003042 400000 3758.0223200442 37.5802232004 

517600109004005 2757000 3772.7520554525 28.8681666720 

510411004033027 623000 3774.9532489162 37.7495324892 

516708204002026 1454000 3798.5724433670 29.6910506926 

511838702003045 152000 3804.8794460521 38.0487944605 

510754005003043 366000 3809.8580017864 23.2517542006 

511498505002007 382000 3820.8774979417 38.2087749794 

510538401005045 493000 3828.3643313582 38.2836433136 

510872014012005 11805000 3863.1511788722 38.6315117887 

511838702002058 1077000 3869.5907545216 38.6959075452 

510538401003030 413000 3884.0773656447 38.8407736564 

510538401001009 1551000 3893.0472076495 38.9304720765 

511277002003002 482000 3894.5270356623 38.9452703566 

510853202003028 126000 3899.9259581876 38.9992595819 

510754001001018 693000 3908.7000947755 39.0870009478 

510411009252002 107620000 3936.9494765589 39.3694947656 

510754004004023 252000 3955.9582554262 33.0067815761 

511838701003025 356941.2667 3956.4783133277 39.5647831333 

510366001002014 592000 3974.5529397610 39.7455293976 

510411010042035 2084000 3982.1557035883 39.8215570359 
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511818602001005 1245004.382 3982.8721073624 39.8287210736 

510818801001013 381173.4915 3989.1358542846 39.8913585428 

511818601002029 2543000 4003.5756776636 40.0357567766 

511277001003014 4985000 4005.9574183517 40.0595741835 

511277002001017 1078000 4006.1522379196 40.0615223792 

510818801001009 231787.5298 4014.6625633365 40.1466256334 

510818801001180 68000 4019.9439829681 40.1994398297 

511838702003018 293000 4023.1581128119 40.2315811281 

510853201001065 1624000 4023.3300986629 23.9744183255 

517600708011025 18548000 4028.9776157241 8.0579552314 

510872016012053 133754.2403 4039.4707455059 40.3947074551 

510538402003005 245000 4052.1162309689 40.5211623097 

510872011021011 232003.893 4065.1326346741 34.6028811905 

510818801001094 231000 4069.0789433420 40.6907894334 

517308111002018 1769000 4077.1892243155 38.1397525652 

511498505002026 1451000 4087.2847266146 40.8728472661 

510872005022010 133000 4091.2271834341 37.0415949331 

511818601002069 73000 4124.0036920595 41.2400369206 

510538406004001 2216000 4124.1230146126 41.2412301461 

511838701002075 201000 4146.2135015081 41.4621350151 

510538402004009 999000 4149.2650216985 41.4926502170 

510411010073027 5873000 4165.4918907547 41.6549189075 

516708203001000 190000 4181.3754724276 36.6507977633 

511838704002058 80000 4189.4490914164 41.8944909142 

510538401005005 653000 4191.8136057682 41.9181360577 

510411004072003 932000 4204.2680615106 42.0426806151 

510818802002069 70000 4215.8590460316 42.1585904603 

510366003002038 216000 4218.6774877006 42.1867748770 

510872014041002 3528000 4223.6191819209 42.2361918192 

510853212013005 7802000 4224.3813869725 42.2438138697 

511277001002004 653000 4229.5327417167 42.2953274172 

511498504003007 886000 4234.1645228363 42.3416452284 

510538406004021 763000 4237.3530051861 42.3735300519 

511838703003002 158000.0004 4246.6268438358 42.4662684384 

510872001071004 3459000 4252.7624087395 42.5276240874 
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511498504001006 169000 4280.1059526616 42.8010595266 

511838702001068 329000 4294.6737537829 42.9467375378 

511838702001007 498000 4295.3671430564 42.9536714306 

510538401004037 850000 4309.7535627233 43.0975356272 

511277001002011 126000 4319.3617531840 39.8497575591 

510538402004043 456000 4327.4695100272 43.2746951003 

510818801001062 1685000 4331.1193747462 43.3111937475 

510754002001016 1728000 4332.8874427350 43.3288744273 

510872005012024 1030000 4344.4950668276 16.9976281180 

510538406001029 611000 4347.3070900359 43.4730709004 

511277003003106 260000 4355.4666876447 43.5546668764 

511277001003011 1223000 4387.3971555686 43.8739715557 

511838702003084 851000 4417.0005607942 44.1700056079 

511838702001014 911000 4421.1101392578 44.2111013926 

510411009302010 1243000 4429.6619607416 44.2966196074 

511838701003101 77000 4431.8230533990 44.3182305340 

511838702002065 221000 4435.9808674113 44.3598086741 

510538406004000 1142000 4439.9649073680 44.3996490737 

510818801002008 2536000 4448.3512731534 44.4835127315 

511277003002020 904000 4469.1777184791 44.6917771848 

511455004002022 128055.8508 4507.4022912279 45.0740229123 

511818601001020 151000 4514.6439629517 41.3840438194 

510872001091034 899000 4515.0057281283 45.1500572813 

510411004033010 1845000 4518.7394866720 45.1873948667 

510538401004008 305000 4524.5364683973 45.2453646840 

511838702003072 68000 4533.6695007997 45.3366950080 

510872001063009 4305000 4536.4543006041 45.3645430060 

511838702003073 1247000 4555.4218482002 45.5542184820 

510818801001146 575000 4559.4350356001 45.5943503560 

510872016023013 10953000 4573.5361220567 45.7353612206 

510411008121009 129000 4576.6062969899 45.7660629699 

510872016022017 724000 4580.2735980981 45.8027359810 

511838701002024 64000 4582.3886157859 45.8238861579 

511455004001028 121000 4585.5889476172 41.4776169128 

511838701003063 1411000 4590.1620349344 45.9016203493 
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511277003001033 1815000 4610.4236951463 46.1042369515 

510538401006081 1060000.302 4631.6859753954 46.3168597540 

511498502002014 1705000 4632.1952451383 46.3219524514 

511455001011014 180000 4643.1333637307 46.4313336373 

510853207005008 452000 4655.9904503385 46.5599045034 

510872007002006 2130000 4676.7080979604 24.0981144793 

510366003002051 361000 4709.8432078598 45.0444352981 

511818602002052 81000 4729.8976548042 47.2989765480 

517600704003009 669000 4733.8182119718 45.5044025940 

510818802002130 154000 4744.5916561901 47.4459165619 

510538406003026 740000 4747.1704522769 47.4717045228 

510538401001017 1439000 4785.3108823075 47.8531088231 

511818602002106 427000 4788.2025862389 47.8820258624 

511838701002047 301000 4791.1621281148 47.9116212811 

510754005003001 244000 4813.8262862469 48.1382628625 

511818602002123 856000 4821.6505424100 48.2165054241 

510538401001087 442000 4832.5805456706 48.3258054567 

517600704002007 5172000 4840.6868108397 12.2581030823 

510366003001024 82000 4856.8185652631 48.5681856526 

511818602002116 81000 4858.4869113000 48.5848691130 

511818601002052 394000 4865.4444802444 48.6544448024 

517600505002021 25928000 4906.4059527243 9.8128119054 

510754002003035 655000 4907.1300926921 31.1221744029 

511277002001001 179000 4907.2388368509 48.2835125106 

510818802002131 234000 4929.7434470346 49.2974344703 

510411010031033 342000 4944.8955993385 49.4489559934 

510538402004047 109000 4953.1403632109 49.5314036321 

510411009133001 6763000 4963.0769708094 49.6307697081 

510538403003013 76000 4974.7142920539 49.7471429205 

511818601001024 66000 4985.1475229085 49.6579390332 

510754005001055 732000 5000.9007168515 50.0090071685 

510872003021016 6132000 5018.4670591996 50.1846705920 

510754005001060 356000 5022.1882994633 50.2218829946 

511838701001008 218000 5044.8434330196 48.7939877137 

517308102002004 1763000 5045.7931167691 10.0915862335 
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510366003002065 216000 5064.6721220684 48.9093479382 

510818802002128 314000 5089.5332016885 50.8953320169 

511838701002007 224000 5108.1837098780 37.9363437600 

510872001231021 3846000 5109.8410172518 10.2196820345 

511838702002088 2994000 5119.8717715208 51.1987177152 

510538401005087 244000.2436 5119.9086744023 51.1990867440 

517600703001009 42000 5122.3271843989 49.1774401881 

510411010062010 12666000 5127.3144859837 51.2731448598 

510818801001000 68007.66402 5137.0390352568 51.3703903526 

510538405001018 322000 5149.2038742116 51.4920387421 

511277003003108 388000 5149.3679167800 51.4936791678 

510853212011004 3926000 5150.2838522044 51.5028385220 

510754002001024 816000 5160.2165919132 51.6021659191 

511838703003020 323000 5162.0473276626 51.6204732766 

510872016012046 265000 5165.4888156442 51.6548881564 

510411004031006 180000 5170.3139653609 51.7031396536 

510872014032006 1777000 5179.0822628988 51.7908226290 

510366003002076 726000 5192.6627095124 51.9266270951 

511838702003202 68000 5194.8492469679 51.9484924697 

510366003002033 216000 5199.6519181917 51.9965191819 

511838703002034 564000 5210.7248286812 52.1072482868 

511818602002021 580000 5212.1633232887 52.1216332329 

510538401005069 834000 5218.1838197951 52.1818381980 

510754005002024 2161000 5239.9977035690 52.3999770357 

511838702003106 546000 5278.1476556830 52.7814765568 

510538401002006 1429000 5286.6185401047 52.8661854010 

510411007032010 1679000 5290.7065163884 52.9070651639 

511838701003068 741000 5292.6565166630 52.9265651666 

510538406003051 81000 5298.9130591656 52.9891305917 

511838701003089 2380000 5301.2067820141 53.0120678201 

510538405001012 836000 5328.0076912022 53.2800769120 

510538406003016 1372000 5331.5249376874 53.3152493769 

510366003002004 341000 5375.2135281143 53.7521352811 

511838702001049 413000 5388.6780560306 53.8867805603 

510538401006069 4191000 5426.3512112588 54.2635121126 
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511838701002071 595009.7109 5440.2688714018 54.4026887140 

510538401005020 3606000 5450.6881918938 54.5068819189 

511277003004025 222000 5452.6468091867 54.5264680919 

511838701003008 2308000 5460.4635841614 54.6046358416 

510538406001069 57001.59265 5493.3739122156 54.9337391222 

510538402003044 7015000 5508.3204329993 55.0832043300 

510872014032000 9437000 5509.6425924541 55.0964259245 

517600703001008 42000 5511.0955865432 55.1109558654 

511455004001004 121000.0001 5512.5117824602 54.4334732340 

510411010041027 1336000 5526.6293041034 55.2662930410 

510366003002078 109000 5529.1258664834 55.2912586648 

510853214001006 252000 5538.3644652899 55.3836446529 

511838702002057 1656000 5557.9024176649 55.5790241766 

510411007014017 462000 5569.9995034881 55.6999950349 

510853211002005 527000 5579.8627033625 55.7986270336 

511455004001037 242000 5623.4930304324 56.2349303043 

510366003001056 82000 5623.5662249823 56.2356622498 

511277003002005 786000 5627.4507458102 18.7959866653 

510366003001057 343000 5648.1788216372 56.4817882164 

510411010042028 220000 5677.1777557824 56.7717775578 

510754004004026 198000 5680.2455139597 47.3780110404 

511838701002049 355000 5688.1827089464 56.8818270895 

511838704002062 391000 5694.1886749132 56.9418867491 

511277003003043 672000 5725.1510437792 57.2515104378 

510411006001000 126300.1423 5734.1094622198 57.3410946222 

511838702002000 62000 5737.9960557842 57.3799605578 

510411010061018 11926000 5754.1759730569 57.5417597306 

510411005054012 76000 5763.8833144315 57.6388331443 

511498504002013 891000 5764.4146675862 57.6441466759 

510538406002009 8553000 5772.3433100701 57.7234331007 

510754005001049 1415000 5775.3564575819 57.7535645758 

510872004072005 10001000 5794.5230595963 57.9452305960 

510411007033006 129000 5799.6933251047 57.9969332510 

517308102001019 380000 5800.1634125028 11.6003268250 

510538401003019 153000 5801.8760263314 58.0187602633 
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510754004004014 618000 5803.7964539995 58.0379645400 

510818802002083 780000 5803.8859690300 58.0388596903 

510538405002034 231000 5812.5205375543 58.1252053755 

515708303002001 1930000 5817.4520772566 58.1745207726 

510872016023023 2512000 5821.1151985979 38.2409760715 

510538402004044 340000 5831.9946142005 58.3199461420 

511838703003021 323000 5853.7989742875 58.5379897429 

510872008021021 2430000 5854.6772817364 11.7093545635 

510818801001091 574000 5859.6845730012 58.5968457300 

511277003003001 632999.9969 5880.0877329435 58.8008773294 

510853201002032 174000 5881.1302945137 51.9980684331 

511455004001021 484000 5891.4871346196 58.9148713462 

511498504002015 346000 5892.1909099872 58.9219090999 

510538402003008 387000 5904.3725436743 59.0437254367 

510538401005007 327000 5921.1609020013 59.2116090200 

510538401001032 105000 5929.2372036576 59.2923720366 

510411009201014 29536000 5932.0036827227 59.3200368272 

510818802002090 612000 5939.4467597336 59.3944675973 

510853206023001 331000 5942.3638597033 55.4850823916 

510853201002012 1045000 5949.3293485963 59.4932934860 

511838702003076 310000 5953.1465881432 59.5314658814 

510538401004046 114000.1349 5969.2922911494 59.6929229115 

510411009193007 125000 5984.3255300078 59.8432553001 

510538406002049 1381000 5990.2333158522 59.9023331585 

515958901003022 196000 6032.2465341853 42.1385823309 

510411003001035 892000 6071.3995694631 60.7139956946 

510366002001007 1069864.829 6074.2734727372 60.7427347274 

510538401004012 942000 6076.5247894017 60.7652478940 

511838702002032 365000 6078.0777039613 60.7807770396 

510853207002006 263000 6079.3403444211 60.7934034442 

510853207005009 381000 6089.3327846999 60.8933278470 

517308105001017 291000 6100.9037959511 61.0090379595 

510411007033015 14313000 6109.5222774808 61.0952227748 

511838703002030 340000 6114.5358965999 61.1453589660 

511838702002080 145000 6148.8797172953 53.4538325292 
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511838701004038 238000 6154.1825702975 61.5418257030 

510754002001036 347000 6166.7500348410 61.6675003484 

511838704001001 337000 6168.2756910227 61.6827569102 

510872001121005 4905000 6180.4558913942 12.3609117828 

511838702002027 442000 6180.8247901116 61.8082479011 

510872016012031 265000 6187.6396331454 61.8763963315 

510411001072001 1138281.961 6200.2393560257 58.7455466917 

510754001001021 1411000 6226.7397592796 62.2673975928 

510538401001028 1695000 6243.0900387669 62.4309003877 

510872001152011 1448000 6247.6326193406 29.9615939593 

510538402003015 971000 6255.0556151170 62.5505561512 

511838701002022 448000 6257.7274664707 62.5772746647 

510872001162003 10307000 6266.4462128523 21.6093772561 

510366003001030 237000 6267.5847708535 62.6758477085 

511838702003015 232000 6292.3021533875 62.9230215339 

510411010031000 177000 6310.5154299405 63.1051542994 

517308101001011 2502000 6338.9455235882 14.4175682536 

510538401001050 996000 6345.0033850937 63.4500338509 

510853201003021 251000 6359.7137690463 63.5971376905 

510872001123013 1181000 6382.1563894395 12.7643127789 

510754004004034 317000 6384.1911725749 56.5867054985 

517600505003002 63766000 6391.5906046239 12.7831812092 

517600205002048 113000 6393.4643279687 12.7869286559 

510818802001033 1872000 6420.8163197460 64.2081631975 

510411009293003 1081000 6424.1350200356 64.2413502004 

510538402003003 677000 6424.3554601328 64.2435546013 

510538401001051 941000 6436.2636377348 64.3626363773 

511498504004024 72000 6467.9794957373 64.6797949574 

511818601001011 151000 6469.4166161867 64.6311446085 

511838704001044 247000 6475.0976497434 64.7509764974 

511838704002008 1495000 6496.5099989158 64.9650999892 

511818602003013 7469000 6498.2159527276 64.9821595273 

510366003001045 162000 6510.8540162167 65.1085401622 

510538401001005 1059000 6517.9841614579 65.1798416146 

510872001073007 1108000 6518.7923317114 65.1879233171 
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517600701002006 3401000 6524.1470398523 14.8590825087 

511277003001012 348000 6534.6564583003 60.5529294869 

510538401002007 1179000 6543.9749804814 65.4397498048 

510538401006067 314000 6547.3978127402 65.4739781274 

510538402003039 3280000 6551.0188433754 65.5101884338 

511455004002029 128000 6562.3616658719 65.6236166587 

511498505001027 8579000 6585.2260209867 65.8522602099 

510872015021010 6427000 6619.1902883533 66.1919028835 

510366003002046 109000 6655.7066955683 66.5570669557 

511277003004020 440000 6675.8266586539 65.2524934795 

511838701003075 1652000 6680.4734835299 66.8047348353 

510754005001020 2202000 6694.8250397839 66.9482503978 

510538401003014 2124000 6697.6574051120 66.9765740511 

510872009043004 119000 6714.2491181770 63.3802494070 

511838701001156 428000 6719.4630430288 27.1667805670 

511818602002124 995000 6723.7880461110 67.2378804611 

510853207004032 532000 6733.7195769313 67.3371957693 

511498503002002 1934000 6760.2706955277 67.6027069553 

511838701001139 60000 6776.5402486276 48.9178253986 

510538401005044 493000 6786.9703419489 67.8697034195 

510538401005016 1556000 6792.3783282400 67.9237832824 

510538401001035 666000 6797.1771441465 67.9717714415 

510538405001026 303000 6805.3723504172 68.0537235042 

510411008163003 1816000 6821.6067444501 68.2160674445 

510754005003054 122000 6837.2843134301 65.3434969841 

510872014032002 1177000 6859.7378857424 68.5973788574 

510538401006030 2828000 6876.4769467715 68.7647694677 

510872005031039 131000 6893.5378202012 65.7469332178 

510538402004028 446000 6923.2471888899 69.2324718889 

511277003003071 1534000 6931.1875153249 69.3118751532 

510538401006041 1154000.253 6939.4440082010 69.3944400820 

510411007033009 17390000 6948.3178684623 69.4831786846 

510872001121006 1672000 6971.0602039724 16.8036197509 

510853201002033 523000 6990.6690603602 64.1475003701 

511455001021023 1354000 7002.5892600116 70.0258926001 
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511277003002038 871000 7009.2131430395 70.0921314304 

516708206005013 462000 7010.1944070517 62.8155874957 

510872016021004 174000 7011.2549645584 51.2986917704 

511277003003000 528071.8043 7017.0187698133 70.1701876981 

510538401005026 1077000 7043.6205585612 70.4362055856 

510538406001020 3614000 7048.5441300811 70.4854413008 

510538402003035 830000 7081.2579017827 70.8125790178 

510853201001055 1249000 7105.2480709255 46.2548423641 

511838701004004 1069000 7105.9272121711 71.0592721217 

510538401006059 2401000 7106.4591137039 71.0645911370 

511277001002002 3150526.824 7117.8904872971 71.1789048730 

510818801001095 415000 7131.1373951464 71.3113739515 

511838703002031 586000 7142.4751252514 71.4247512525 

511498505003038 130000 7173.6621879089 71.7366218791 

511838702001002 245000 7241.3590942359 72.4135909424 

510872001182017 4091000 7244.0757571851 72.4407575719 

511277001002027 126000 7250.7868180433 72.5078681804 

510538406002042 1497000 7250.8838494796 72.5088384948 

510872016012024 265000 7261.9682742734 72.6196827427 

517308110003000 9856000 7279.9500236845 14.5599000474 

517308111002000 595000 7307.0405599444 53.6970263946 

511277003003020 575000 7324.6715987507 73.2467159875 

510366003002045 332000 7325.3882140468 73.2538821405 

511838701004012 593000 7325.6410533542 73.2564105335 

511838704002003 3795000 7338.7152288948 73.3871522889 

510411009221033 791000 7377.3961842709 73.7739618427 

510538402003016 310000.0915 7387.1512513277 73.8715125133 

510853212012002 24940000 7388.7440597265 73.8874405973 

510538406001014 3076000 7407.9314074474 74.0793140745 

510853201003012 125000 7425.8660565155 74.2586605652 

510818802001032 471000 7439.0126433865 74.3901264339 

510538401001040 331000 7442.2811426116 74.4228114261 

517600708013010 2382000 7453.5534374877 47.4144466848 

511838702003046 310060.5787 7475.0682141229 74.7506821412 

511498504001020 1176000 7477.7470082869 74.7774700829 
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510411008171000 2995000 7482.8909128573 74.8289091286 

510754005001045 3220000 7513.3620153063 75.1336201531 

510411008141013 391000 7521.8985559452 75.2189855595 

511838703003014 1151000 7564.6909515798 75.6469095158 

517308112001038 3808000 7577.2903186433 75.7729031864 

510872016012013 3092000 7585.8007022113 75.8580070221 

510872003053012 344000 7594.1800909869 75.9418009099 

510872001184007 12170000 7599.1589464746 75.9915894647 

510872001184005 10033000 7602.9464498745 76.0294644987 

517600110001010 1329000 7684.2106558920 76.8421065589 

510754002003000 17676000 7687.1802272697 76.8718022727 

510872015023000 568000 7744.2157052506 75.8899296121 

510853204001029 91000.25787 7757.9399487609 77.5668095706 

510872004053025 2646000 7776.5937670437 77.7659376704 

511838702001052 1912000 7796.0826083620 77.9608260836 

510853211002006 4876000 7811.3953969297 78.1139539693 

515958902004000 7799000 7817.4261145660 78.1742611457 

510538406003010 2606000 7836.4260379628 78.3642603796 

511838701004010 1100000 7839.5699044785 78.3956990448 

510853201001023 1749000 7855.6069558233 78.5560695582 

510411009221011 2388000 7878.5874740371 78.7858747404 

517308105002000 1181000 7882.3118199085 50.7473938438 

511818601002037 239000 7887.4816706490 78.7431560018 

517600703001010 706000 7888.4010046007 15.7768020092 

517600605005010 256000 7890.5750573611 78.9057505736 

510872001211009 7621000 7893.8095078556 72.5661919798 

510872009042035 1404000 7902.6569268209 79.0265692682 

510872015023002 988000 7924.0580648744 75.0643660264 

510538401006050 1239000 7931.4347289666 79.3143472897 

510853207005006 95000 7936.4011344620 70.1908493120 

510872001162010 445000 7938.6751691889 75.9738628795 

510754005003017 244000 7950.6309533028 66.7405298675 

511277001002001 132094.863 7954.7244217482 79.5472442175 

517600708012010 94496.7411 7976.2731556647 76.0267640398 

510538402003042 612000 7988.2342250663 79.8823422507 
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510818802001030 861000 7988.2382319552 79.8823823196 

517600704003011 2215000 8020.4450819211 46.7729619224 

511818602003100 113999.9999 8048.6361306968 80.4863613070 

510754005002006 2314000 8059.5638250767 80.5956382508 

511498503004000 58000 8120.0000001450 81.2000000014 

510853214003021 684000 8134.2330432075 81.3423304321 

510872001122011 7232000 8137.1274105649 16.2742548211 

511838702003166 389000 8148.4750924765 81.4847509248 

511498504001008 508000 8148.9163614608 81.4891636146 

510538406002006 1353000 8177.7665474593 81.7776654746 

516708207001005 3211000 8188.1558772427 74.8935975627 

515958901001021 201000 8192.0574132379 81.9205741324 

511498504001010 677000 8193.7580358149 81.9375803581 

510754004001014 1480000 8228.9640017058 82.2896400171 

515708305001016 2748000 8274.1786421913 82.7417864219 

510754001001005 9528000 8282.3178175136 82.8231781751 

510853211002008 12423000 8286.8119348449 82.8681193484 

511818602001029 488000 8297.5388109818 82.9753881098 

510872001243001 666000 8313.2322164006 16.6319903857 

510872008022008 4357000 8316.4680558936 54.8283724320 

510853205002001 180000 8317.8806415144 83.1788064151 

511818602002089 601000 8327.7619437996 83.2776194380 

510853212022008 877000 8332.8980997592 75.5536920451 

510818801001005 2409575.73 8336.4505081011 83.3645050810 

517600704003015 2689000 8349.5646627241 53.3912507855 

510538401006066 233000 8370.7937609987 83.7079376100 

511838703002035 337000 8374.3565734265 83.7435657343 

511455004002032 381000.921 8377.6578148497 83.7765781485 

510872014041001 1468000 8417.6554458797 84.1765544588 

510366003001020 82000 8421.5374110548 84.2153741105 

511818602001001 2131000 8474.3952114082 84.7439521141 

510366001002012 231047.3325 8487.0943194364 84.8709431944 

511838704002044 418000 8489.6960387290 84.8969603873 

511818602003032 3795000 8493.7486820038 84.9374868200 

517308108001010 1902000 8501.7311835147 22.5330490033 
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517600711001002 2925000 8505.9009784429 17.0118019569 

517600601002050 72000 8526.0385377986 17.0520770756 

510872008041012 211000 8532.0503595092 85.3205035951 

511838701002014 1343000 8556.2083137917 85.5620831379 

511818602002007 2609000 8556.8526041520 85.5685260415 

517600710021015 1788000 8560.7737432901 85.6077374329 

511838702002083 950000 8577.6009064358 41.2766903817 

510366003001062 237000 8585.1478073303 85.8514780733 

511277002003015 7126000 8585.8992348202 85.8589923482 

510818802001054 1028000 8596.3987924050 85.9639879240 

511838702003057 262000 8606.9922382327 86.0699223823 

511818602002017 2486000 8612.3076038520 86.1230760385 

511838701003064 417000 8613.8801664633 86.1388016646 

511818602002101 987000 8654.2631232866 86.5426312329 

510538405001019 1491000 8674.2302534608 86.7423025346 

510366003002032 1158000 8688.4643109846 86.8846431098 

511838702001054 902000 8690.9247216086 86.9092472161 

510538406004056 1491000 8703.6184743976 87.0361847440 

510872008051001 19342000 8704.2779221847 87.0427792218 

510538406003022 291000 8706.2724184495 87.0627241845 

517600111003014 3386000 8725.2646144678 17.4505292289 

510538406004036 206000 8729.6038397833 87.2960383978 

510853214003014 1687000 8733.5846877216 87.3358468772 

510872016022020 905000 8746.6501019819 87.4665010198 

510538406001072 279000 8756.3294358277 87.5632943583 

510538402004045 892000 8804.5125878932 88.0451258789 

511818602001058 195000 8827.6794302816 88.2767943028 

510366001002033 1032000 8830.1442795171 88.3014427952 

510872016024020 129000 8837.4236225003 88.3742362250 

511838703003001 240000 8842.5871156539 88.4258711565 

510538401002019 400000 8843.2976120469 88.4329761205 

510872016011016 12725000 8850.1737956996 88.5017379570 

510853213001000 13549000 8855.4907928601 88.5549079286 

511838704001042 662999.9972 8873.7173576201 88.7371735762 

511838702002038 800000 8880.2817302415 88.8028173024 
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510872010022026 10113000 8886.6142971764 86.6240009427 

511498502003000 615670.6579 8900.0457995741 88.8365258680 

510872005031018 27241000 8907.1933045293 17.8143866091 

511455004001032 26797000 8911.5841320857 62.9450945892 

510538406002048 4710000 8912.8953803284 89.1289538033 

510872001184003 905000 8919.2784319581 89.1927843196 

510872008012018 1726000 8947.0759905109 87.1169491380 

510754005003002 122000 8968.2995649845 89.6829956498 

511838701001003 287000 9006.8836421159 90.0688364212 

510818802001006 62000 9021.9052242492 79.2023482196 

511838702003141 441000 9033.3494234335 90.3334942343 

510818802002067 234000 9041.1611915367 90.4116119154 

510754004002004 355000 9041.5147134057 90.4151471341 

510366002002018 568000 9044.7396699295 89.8557421589 

510818801001081 1198000.543 9076.1645771346 90.7616457713 

510366003001061 375000 9076.9806788163 90.7698067882 

510538406002005 582000 9097.2405127778 90.9724051278 

510538402003041 366000 9106.6198670872 91.0661986709 

510754004001022 1128000 9109.8964015378 91.0989640154 

511818601002051 2529000 9122.2839884565 88.9021462930 

511277003002016 239000 9134.5142027092 91.3451420271 

510538406003004 245000 9141.2278497684 91.4122784977 

510411009201001 7372000 9143.4055694537 91.4340556945 

510411009302015 5991000 9149.1518584310 91.4915185843 

510853206022033 87000.00001 9150.3291447160 84.4857805499 

510872005011014 2788000 9152.4773840020 30.3174416563 

511838702001008 922000 9154.2229292971 91.5422292930 

511498505002033 3553000 9177.9211655887 91.7792116559 

510538406003020 3579000 9181.2533918202 91.8125339182 

511818602002073 81000 9186.9255208351 91.8692552084 

510872009013006 5850000 9210.5207368199 83.3830829353 

510754005003052 437000 9248.1217725059 82.5184430838 

517308105003012 751000 9255.4980606484 92.5549806065 

510872015013007 120000 9259.9044602263 92.5990446023 

510818802002025 70043.33293 9261.7834699406 92.6178346994 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-3-xl 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510872014012028 9544000 9262.0972532213 92.6209725322 

511818602003086 114281.7366 9272.1069177140 92.7210691771 

510872001082009 2912000 9282.3901873157 18.5647803746 

510366003002005 454000 9284.1379905164 92.8413799052 

510538401006062 515000 9313.5639078086 93.1356390781 

510872001161027 4250000 9316.1206261430 93.1612062614 

510872016024016 1784000 9336.8849956041 93.3688499560 

510538401001020 666000 9343.9886766470 93.4398867665 

511838702002039 800000 9351.5627137993 93.5156271380 

510538401006023 2771000 9367.0684911863 93.6706849119 

510754005001051 2564000 9369.2101853505 93.6921018535 

511277002003036 121000.348 9381.4385131402 93.8143851314 

511277002001032 3860000 9387.7044794680 93.8770447947 

510872015023020 1502000 9388.0110668609 93.8801106686 

511838702003093 232000 9432.7697355106 94.3276973551 

511838702003016 1543000 9448.6362824681 94.4863628247 

511277002003019 2228000 9458.0269599706 94.5802695997 

511838704002057 1255000 9479.4770571339 94.7947705713 

510818802002175 314000 9480.2715425670 94.8027154257 

510538402003000 858000 9484.0432425288 94.8404324253 

511838701002067 147022.4941 9511.4330546103 95.1143305461 

510366003002072 109000 9535.3411355683 91.0887349002 

510538401004032 4803000 9557.9977940563 95.5799779406 

511277003003047 520000 9562.0867794385 87.4196667364 

510538401004005 822000.1263 9575.3955411628 95.7539554116 

510754004004003 3272000 9577.2578969393 95.7725789694 

515708301001025 2549000 9577.5863606741 95.7758636067 

511818602003076 591000 9613.9594966509 96.1395949665 

510853210012014 342000 9618.4480396394 71.2265386212 

510853214004008 176000 9620.8111479037 96.2081114790 

510818802002177 451000 9644.4749477070 96.4447494771 

517600607002000 26996000 9644.8828048338 19.2897656097 

510872005031056 3205000 9663.7028345314 91.5413920418 

511277002001007 179000 9696.3347662298 95.4374476996 

510366003002012 375000 9711.6212602870 97.1162126029 



Flood/GIS Methodology 

B-3-xli 
 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510853208021004 3043000 9716.8246460809 94.6820143202 

510411009232002 2827000 9759.2764333109 97.5927643331 

516708206001007 285000 9772.8716392084 97.7287163921 

510538402003004 4886000 9786.5453964996 97.8654539650 

511818602003072 880000 9798.2209079765 97.9822090798 

510818802002003 70000 9799.9999999436 97.9999999994 

510872014031012 2285000 9806.4431101376 98.0644311014 

510818802002020 70103.54932 9810.0461837779 98.1004618378 

511838702001050 1324000 9821.5951854727 98.2159518547 

510538405002038 1230000 9852.7305923888 98.5273059239 

511455001013012 5232000 9866.2933083861 98.6629330839 

511818601001038 1223000 9884.9772613621 94.2944957664 

510818802002106 314000 9890.8029640609 98.9080296406 

510411008043024 178000 9922.6403619228 99.2264036192 

517600601002036 71000 9939.9999997704 99.3999999977 

510818802002182 861000 9963.1268397656 99.6312683977 

510538406001036 139000 9999.7209094078 99.9972090941 

510853207005002 690000 10013.2265921136 90.3544166213 

511838701001141 60000 10017.2814521178 92.7195560389 

510538401006075 233000 10033.1150373339 100.3311503733 

510538401001021 442000 10036.9909358803 100.3699093588 

510411008092021 3700000 10077.1633496001 100.7716334960 

510872001184006 1004000 10082.6965598332 100.8269655983 

510411008151003 2497000 10100.8706611418 101.0087066114 

510818801003023 358000 10102.2232440798 101.0222324408 

517308106002014 2577000 10114.5310888591 101.1453108886 

510872001043008 1922000 10120.8577821705 101.2085778217 

511455002001000 18038000 10132.2822579868 101.3228225799 

510411007014005 1691000 10159.0147131779 101.5901471318 

510754005003003 366000 10164.2845439000 101.6428454390 

510538401003028 825000 10196.6785419648 101.9667854196 

510872008043007 1460000 10200.4960829242 102.0049608292 

510538401001047 209000 10207.6081234447 102.0760812344 

511455001021026 260100.2966 10225.6808690615 102.2568086906 

517308104002007 1295000 10246.6218299437 74.6990270184 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-3-xlii 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

511498504001041 508000 10249.5038006408 102.4950380064 

510754005003037 4938000 10270.7867026759 102.7078670268 

510538406001009 703000 10298.8899142978 102.9888991430 

517600111002001 885000 10304.3175552303 30.5938720505 

510872016022015 1689000 10306.8021391624 103.0680213916 

511277003002022 4564000 10310.8517377860 103.1085173779 

510872005031001 1427000 10328.7113995288 103.2871139953 

515958901001030 1955000 10339.3333755236 103.3933337552 

510872004041015 4157000 10344.9340751068 20.6900539808 

510872001181001 539066.3363 10346.7549925988 97.1035806695 

510872005012023 2264000 10352.0450276628 23.8528104686 

510872001204007 6032000 10365.3059659796 72.8111850912 

516708204002025 1854000 10366.4411047099 103.6644110471 

511838703001022 813000 10426.7944750776 104.2679447508 

517600704003000 3514000 10431.3557928490 32.2856730404 

517600205001021 2360000 10479.7905715114 104.7979057151 

510853201003010 877000 10504.4399904241 105.0443999042 

510538405002042 421000 10510.9679344242 105.1096793442 

510853211001003 1441000 10521.6716980194 105.2167169802 

517600601001056 210000 10526.4171319071 21.0528342638 

517600607001024 84000 10550.3655723745 84.4034460127 

511838704001016 247000 10573.5301624553 105.7353016246 

510411008142000 22853000 10637.3912173880 106.3739121739 

510538401003029 2148000 10669.1252234239 106.6912522342 

511277003003006 733000 10676.8231658846 106.7682316588 

510366003001047 82000 10676.9700275340 98.3089102857 

510538406004013 438000 10710.7190432425 107.1071904324 

511498504002030 126000 10724.7209933727 107.2472099337 

510853205002012 368000 10726.7919046676 107.2679190467 

510872015015010 837000 10728.6382496630 107.2863824966 

510538401001081 772000 10734.0236200205 107.3402362002 

510366003002043 109000.4244 10735.4478094213 107.3544780942 

510853203001013 279000 10736.6409051456 107.3664090515 

517308112001037 6011000 10744.8263285272 89.3142968224 

517600701002003 2826000 10750.7442566339 74.4288372187 



Flood/GIS Methodology 

B-3-xliii 
 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510754005003040 746000 10753.5768487154 91.7715843938 

510872008051000 8929000 10790.7970199270 107.9079701993 

517308105004009 1081000 10825.8108009646 83.2087423026 

510853202002010 463000 10828.2108404519 108.2821084045 

511498504002014 1628000 10856.0704370273 108.5607043703 

511818602001056 1099000 10873.6291645651 108.7362916457 

511277001003012 175000 10881.7889524061 108.8178895241 

510538405001014 837000 10908.3913344987 109.0839133450 

510853213001001 652000 10910.5563708530 109.1055637085 

511818602001062 323020.3053 10913.9311341969 109.1393113420 

517308112002011 2373000 10918.1897497811 70.6830088214 

517308112001019 163825.9086 10926.0613068852 106.2931763073 

511277003002033 2865000 10927.9244017051 109.2792440171 

511838703003040 480000 10931.9995454013 109.3199954540 

511818601002016 1266000 10939.4642050073 109.3946420501 

511838703003026 1367000 10944.7843030371 109.4478430304 

510754004001024 368000 10946.0647813955 109.4606478140 

510818801002029 679000 10955.5116474543 109.5551164745 

510872011021013 1191000 10984.5926953644 48.7997208703 

515958901001015 1964000 10990.2642292422 109.9026422924 

511498503002023 14432000 11083.6891500491 110.8368915005 

511277002001044 439000 11116.5751213826 111.1657512138 

511818602002085 3903000 11118.4476235280 111.1844762353 

510754004004011 84000 11124.7856867085 111.2478568671 

510754005001029 647000 11141.8968137645 111.4189681376 

510818801001093 688000 11176.1366557538 111.7613665575 

517600601002062 80000 11199.9999997767 111.9999999978 

510411005051000 18111000 11204.2874839247 112.0428748392 

510538403002015 2265000 11223.9166729820 112.2391667298 

511838702002034 638000 11231.7389907815 112.3173899078 

510872002022013 2140000 11242.9861456757 112.4298614568 

510872001204000 500000 11288.7142678733 95.9719610614 

510538401004028 2769000 11291.7841191170 112.9178411912 

511818602003029 574000 11312.2913858458 113.1229138585 

517308103001015 91000 11319.1949138721 22.6383898277 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510853203002018 5214000 11351.3091140434 113.5130911404 

511277003001044 3245000 11367.8693701846 113.6786937018 

510538401004042 448000.2977 11386.9130104164 113.8691301042 

517308103001004 984000 11392.5464852512 22.7850929705 

510411008092012 357000 11392.9400097369 113.9294000974 

517600609001024 2732000 11405.0413547241 22.8100827094 

510538401006032 233000 11413.6962304059 114.1369623041 

511838701001044 60000 11415.4016654698 110.4876037885 

510538406003070 558000 11455.4889364270 114.5548893643 

511838703003045 82000 11479.9999995746 114.7999999957 

510818802002065 314000 11486.9459910166 114.8694599102 

510818802002178 1015000 11501.9411813398 115.0194118134 

511277003003003 780000 11507.4401608201 115.0744016082 

510754001003024 2427000 11511.2085406912 106.6433447195 

517600701001031 2495000 11530.0271813716 23.0600543627 

510538403001028 1371000 11539.9837021097 115.3998370211 

510411004033021 298000 11570.8138422137 115.7081384221 

515958901001040 1708000 11605.3871508828 116.0538715088 

511455004002006 381000 11614.4142291612 116.1441422916 

511498505002059 763000 11616.9634810345 116.1696348103 

510411007032011 918000 11620.9142623855 116.2091426239 

510818801001061 231000 11624.1926420541 116.2419264205 

511838701001035 143003.6827 11665.6824651786 108.3226808199 

510853214004007 6613000 11677.2331976694 116.7723319767 

511498505004010 1116000 11677.5642207748 116.7756422077 

510366001002037 951000 11689.0110598901 116.8901105989 

517600701003015 1207000 11727.1345192202 23.4542690384 

510754002003008 858000 11737.8508502814 117.3785085028 

511838702001000 203999.9999 11756.1079046521 117.5610790465 

516708204003014 2117000 11773.4212297909 76.3512370435 

511455001013011 929000 11773.7646415657 117.7376464157 

510754005003026 366000 11779.2344463469 107.1749103032 

510754004004012 1897000 11786.6026734147 117.8660267341 

510872016012030 398000 11791.7036021822 117.9170360218 

510818802002049 234000 11805.1531202432 118.0515312024 



Flood/GIS Methodology 

B-3-xlv 
 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510853205001003 226000 11809.3296185748 89.2392644229 

510872004071017 33139000 11841.7057192547 105.5429350950 

517308112002008 2226000 11869.8817767008 118.6988177670 

511838701001082 54000 11879.9999997106 118.7999999971 

511498505001028 977000 11902.3408655247 119.0234086552 

511498504003040 1380000 11904.1433783179 119.0414337832 

510818801002014 1864000 11922.2049839407 119.2220498394 

511838701001004 435000 11942.6940333486 119.4269403335 

510411005041018 263751.3638 12005.2041969764 120.0520419698 

511498505002015 128000 12014.3503084176 120.1435030842 

510872014032008 9949000 12026.1580752085 120.2615807521 

511277002001010 179000 12040.5567166893 120.4055671669 

510754005003006 489000 12052.4386242178 120.5243862422 

510538402003002 245000 12053.4233947650 120.5342339477 

510872016022012 519000 12053.4613001728 120.5346130017 

510853214002012 178000 12059.3429557124 120.5934295571 

511277003003046 260000 12081.3870555052 116.4996863500 

510818802002156 154000 12109.1514461060 121.0915144611 

511838701003020 1969000 12113.5444764934 121.1354447649 

511818602003079 342000 12122.3724150032 121.2237241500 

511838702001001 507000 12127.8726264929 121.2787262649 

516708207001042 2140000 12144.6391593440 37.9048077839 

516708207001004 1984000 12170.4304213892 109.0018947670 

511277003003032 520000 12178.5980882157 121.7859808822 

510366003002082 216000 12181.0679948012 121.8106799480 

510538406001050 1063000 12200.0248606465 122.0002486065 

510411009194003 8004000 12218.6256846681 122.1862568467 

510411008151004 1621000 12265.8066221667 122.6580662217 

511838702003205 542845.4837 12275.2857237231 122.7528572372 

517600703002023 2330000 12281.8768824328 24.5637537649 

510538405002043 1864000 12285.7434899817 122.8574348998 

510754005002025 2510000 12286.3010135103 122.8630101351 

517600710011008 701000 12299.9894601648 122.9998946016 

510872014041027 184000 12327.7267060853 123.2772670609 

510818802002155 1339000 12339.4783566934 123.3947835669 
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B-3-xlvi 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510411004073023 314000 12379.7424608374 123.7974246084 

510538401006037 1696000 12385.8126374352 123.8581263744 

510538401002030 631000 12390.8391354874 123.9083913549 

510538401005084 327000 12405.4651824390 124.0546518244 

511838702002048 145000 12431.3060058637 68.3243082871 

511838701003102 748199.8711 12431.6368593846 124.3163685938 

511277003001016 3229000 12441.3449196903 118.8801032228 

517600211001020 190000 12442.4972449522 24.8849944899 

517600706004006 1238000 12444.9284146022 24.8898568292 

510538406004038 4515000 12456.3917030940 124.5639170309 

510872012023007 2247000 12472.8671862179 82.0513111530 

511455001012003 181000 12494.9220462574 124.9492204626 

510872009011005 922000 12527.2109592740 125.2721095927 

511818602001034 1187000 12531.5666581286 125.3156665813 

517308103004018 1086000 12586.4524437476 98.7419146043 

511455004002041 128000 12588.4558419754 125.8845584198 

517600205002055 71000 12598.6387142493 93.6894440481 

510538406004049 4928000 12601.4142036422 126.0141420364 

510411010031008 530000 12617.7478119436 126.1774781194 

510538401001025 965000 12618.1839113504 126.1818391135 

510754001001033 350000 12633.3015662645 126.3330156626 

511838701001034 1278000 12648.5722633837 103.0999972608 

510872016012008 7412000 12654.4428340383 126.5444283404 

510754005002017 675000 12658.1082223820 126.5810822238 

510411005062017 434000 12659.5834248753 126.5958342488 

511277001001017 629000 12666.0016061312 126.6600160613 

510853201004035 815000 12696.9117625613 126.9691176256 

517600111001013 2310000 12714.3187340356 33.3020161869 

510872016012040 114029.2481 12743.6899515984 127.4368995160 

510872004071016 921000 12756.0219765592 127.5602197656 

510853201004041 1149000.014 12762.3857691928 127.6238576919 

510411008162003 2750000 12766.9593758523 127.6695937585 

510818802001059 1086000 12812.1079148458 128.1210791485 

510411007011006 1189000 12861.1675557749 128.6116755577 

510872015015011 133000 12868.2257357868 128.6822573579 



Flood/GIS Methodology 

B-3-xlvii 
 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510754002003030 8289000 12888.6451952618 121.8008358278 

510853204002017 126000 12906.8460616473 129.0684606165 

510538403003001 609000 12932.7614538006 129.3276145380 

511838701001147 60000 12944.2438696293 128.9735508683 

511838701001017 60000 12949.0181800239 129.3134067043 

510872009032004 763000 12986.0982830440 129.8609828304 

511838701001149 60000 12999.2414771387 127.1817954516 

510538402004010 2399000 13022.5778791429 130.2257787914 

510853213001002 863000 13027.9180954841 130.2791809548 

511498505003047 1992000.018 13031.3305260406 130.3133052604 

510853202001011 2674000 13055.9389935546 130.5593899355 

510872015015007 664000 13059.5032337159 130.5950323372 

510818802002180 467000 13061.2471240554 130.6124712406 

510853205003004 394000 13074.6787276218 130.7467872762 

510754005003053 122000 13079.6750605948 127.3169259786 

511818602003078 634000 13128.4432987170 131.2844329872 

510853202003003 3384000 13129.9677024319 131.2996770243 

515958901002034 635000 13142.3854711388 131.4238547114 

510538406003018 1410000 13160.7846349506 131.6078463495 

511277003003050 1558000 13161.6439004605 131.6164390046 

511277003003034 130000 13163.6457906241 131.6364579062 

510366003001027 429000 13180.2335563653 131.5216417089 

511838701001150 60000 13182.1378248017 131.5713077928 

511838701002038 64000 13216.5826180323 120.0779828333 

517308101002027 7811000 13220.1991402995 40.6714015864 

517600111002003 1431000 13227.1026279737 102.1696444446 

510754004001038 8046000 13270.8838409245 132.7088384092 

510411010051011 157000 13279.9606667760 132.7996066678 

510754002003027 3946000 13294.0587721637 124.6775536087 

510754002001053 547000 13320.0260243804 133.2002602438 

511498504003042 633000 13326.3592595358 133.2635925954 

510538406002032 458000 13340.5877518249 133.4058775182 

510872015022004 608000 13382.1059446313 131.4737779453 

510411003002012 2688000 13384.0494264646 133.8404942646 

511277002003046 121000 13387.3866606233 133.8738666062 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

511455001021040 390024.0564 13401.8430194640 134.0184301946 

511455001011011 359000 13404.6071905304 134.0460719053 

511277002001002 539000 13407.9626267404 115.5494359892 

510872016021000 836000 13410.7190180793 96.5239492583 

517308111002005 1666000 13414.7658619766 134.1476586198 

510538406001037 139000 13417.2529401613 134.1725294016 

510538405002033 253000 13424.4155023939 134.2441550239 

517600111001004 4701000 13436.2949347651 26.9078412548 

510538402001005 2905000 13445.4941365610 134.4549413656 

511818601002019 607000 13487.8408274834 134.8784082748 

510853214002015 712000 13520.3822596003 135.2038225960 

510538406003050 1377000 13534.9767166924 135.3497671669 

511277003003029 578000 13562.4258196168 135.6242581962 

515958902001027 2979000 13583.2882029931 27.1665764060 

517308103002002 483000 13586.3836154219 27.1727672308 

510872004091018 1358000 13591.8837722725 69.5888546272 

511455002003039 516000 13595.5015282274 135.9550152823 

510872001242017 7949000 13604.9912037966 136.0499120380 

510366001002048 1064000 13613.6010168244 136.1360101682 

511277003002023 262000 13646.3722127795 135.0629841524 

510411002053015 4236000 13660.5463212706 136.6054632127 

517308103001014 177000 13662.4242567315 27.3248485135 

510818802001048 786000 13671.8909983308 136.7189099833 

511818602003010 4803000 13675.0934931896 136.7509349319 

510872001122006 4377000 13677.0652661728 27.3541305323 

510754005001048 609000 13696.8075462312 136.9680754623 

511818602001063 635021.0483 13717.5952888638 137.1759528886 

510754005002027 896000 13737.2474618443 137.3724746184 

510538401006071 1248000 13771.9291491219 137.7192914912 

510872005022004 239000 13782.5737156689 126.8745067118 

510411010052000 61974000 13792.1463629485 137.9214636295 

517600109001023 566000 13833.3692678233 138.3336926782 

511498503002004 4915000 13850.8309278510 138.5083092785 

511498503001020 585000 13875.5286658834 138.7552866588 

510818802002190 135000 13895.6004627939 138.9560046279 
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CensusBloc FldExp Damage AnnDam 

511818602001036 1095000 13945.6824081734 139.4568240817 

510872014031023 181000 13978.8898695193 139.7888986952 

510411007032014 381000 13982.0805618753 139.8208056188 

511277002001054 2021000 13982.0938425841 139.8209384258 

510538406004011 548000 14013.3227122232 140.1332271222 

517600706001029 928000 14017.9043009741 28.0358086019 

510818802002124 508000 14019.6289734784 140.1962897348 

510411005011002 2040000 14022.3135846961 140.2231358470 

510872014031022 1267000 14064.3109585218 140.6431095852 

511818601001031 2034000 14064.7750760863 137.3122807920 

510411007034006 9963000 14077.3235216887 140.7732352169 

510853209001000 6652000 14119.4500201158 141.1945002012 

510818802002054 627000 14176.7129077264 141.7671290773 

511838702003027 389000 14178.5995068670 141.7859950687 

511838701001041 580000 14189.2451289359 128.2794091930 

510853208011019 16860000 14201.9002541061 121.3649851187 

510818802002095 467000 14205.0790219889 142.0507902199 

510853201002008 174000 14236.3998149368 142.3639981494 

511498504003057 253000 14239.9394336674 142.3993943367 

511277003003031 122000 14240.3741770600 142.4037417706 

510538401005039 1556000 14251.7613311383 142.5176133114 

510538406002000 2414000 14254.1225023795 142.5412250238 

511277003002007 88000 14270.7596631778 133.5897214590 

510754005002010 1122000 14289.1471953760 142.8914719538 

511455004001020 1156000 14390.5533808203 143.9055338082 

517600111001002 2426000 14392.3426201562 28.7846852403 

510538402003019 804000.3901 14400.0543030630 144.0005430306 

510853207001022 2305000 14433.8168117569 144.3381681176 

511277003003005 1688000 14446.7596784551 144.4675967846 

510872009012004 19366000 14450.7195351181 144.5071953512 

511498504001036 339000 14453.2295423863 144.5322954239 

510853201004008 255000 14460.6025705052 144.6060257051 

511818602002082 427000 14465.2612067410 144.6526120674 

510853207001021 7674000 14490.0805407548 144.9008054075 

510411009221035 5356000 14509.2894578579 145.0928945786 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-3-l 

Table B-3-3. Annualized Data by Census Block 
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517600111002004 2989000 14530.9404988291 76.5766428937 

511498504002037 252000 14537.2001907111 145.3720019071 

511455002002031 931000 14547.3060803191 145.4730608032 

511277003003107 388000 14569.0856643774 145.6908566438 

510818801002037 332000 14623.8533696179 146.2385336962 

517600302002027 37340000 14682.6348436766 146.8263484368 

510411007021001 7821000 14708.3003713503 147.0830037135 

511277001003043 246000 14727.4573752070 147.2745737521 

517600707001035 895999.9999 14736.7728266590 29.4735456533 

510853202002006 415000 14738.6541430081 147.3865414301 

511838701002000 595000 14755.1337310304 141.1065557585 

510538401004002 1546000 14769.9759972330 147.6997599723 

517600402002095 1914000 14818.9003477136 148.1890034771 

511838701002064 1366000 14825.0620664998 148.2506206650 

511838702002026 1711000 14841.2679151746 148.4126791517 

510818802001106 786000 14844.2078920888 148.4420789209 

510411010063005 180000 14898.9411168859 148.9894111689 

510411007032001 957000 14900.7717567695 149.0077175677 

510538406004012 1572000 14915.9603509362 149.1596035094 

510538406001052 351000 14918.1922962377 149.1819229624 

510853214001007 3816000 14921.6041296019 149.2160412960 

511818601001050 1012000 14935.8143258773 149.3581432588 

510853214002016 348000 14946.1956630393 149.4619566304 

510853201004028 383000 14952.6441061332 149.5264410613 

510872001121010 1575000 15000.6758379215 150.0067583792 

517308103003000 1873000 15032.6804993515 104.1988185300 

511455003001014 406000 15060.4025789582 140.2836231013 

511498504002012 503000 15080.0970973989 150.8009709740 

510538401001044 772000 15081.1300557512 150.8113005575 

511455003001015 126000.0214 15122.5467264080 148.5675431081 

510538401003008 3090000 15135.5727673495 151.3557276735 

510538402003045 3419000 15138.4243191492 151.3842431915 

510411002063002 7565000 15155.5334185632 151.5553341856 

510853203001025 249000 15157.0328328938 151.5703283289 

510538401005004 493000 15166.2686767172 151.6626867672 
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510366003001026 237000 15174.7383402368 151.7473834024 

510818802002058 2036000 15175.0679023321 151.7506790233 

517600704003020 3734000 15177.3030842259 44.0668394983 

510538401001034 209000 15199.8041665233 151.9980416652 

511818602003048 373366.2265 15239.3859524038 152.3938595240 

511818601002056 635000 15281.1378453128 152.3286443241 

510754005002037 1122000 15286.4370651572 152.8643706516 

510872001203023 4125000 15301.7279690149 49.1431108103 

517600305001115 71000 15316.6512146979 153.1665121470 

511277002001061 18394000 15318.7497494731 153.1874974947 

510872008012006 1991000 15335.7218676771 153.3572186768 

511838702002093 221000 15346.5629581440 144.8820181158 

510411005041012 1259000 15356.9495200901 153.5694952009 

510853212013009 3009000 15357.7958173764 152.5470709744 

511818602003077 474000 15395.7253296181 153.9572532962 

510754002003046 131000 15469.7259693360 136.2815402940 

510872014031003 1200000 15505.4776385919 155.0547763859 

511838702003094 310000 15509.6122649129 155.0961226491 

511818601002068 321000 15537.8678872896 155.3786788729 

511838701004002 1310000 15603.4891994027 156.0348919940 

510853207005016 944000 15677.0863794323 156.7708637943 

517600602001006 2447000 15690.6153388926 31.3812306778 

510872012011013 7367000 15719.6529897966 128.6661464787 

511498504002036 2061006.239 15720.1413244249 157.2014132442 

510872009031027 5522000 15733.6801285378 149.0835800164 

510818802002133 314000 15746.0656531817 157.4606565318 

511818601001067 915024.1111 15766.4975254696 157.6649752547 

510538405002027 4543000 15770.6443511421 157.7064435114 

511838701004008 1014000 15831.8608005376 158.3186080054 

511277001002014 478000 15860.3246136978 158.6032461370 

510853214001002 1258000 15915.1338062802 159.1513380628 

510754002001045 2360000 15918.0573451866 159.1805734519 

511818601002015 1984000 15931.1632299152 159.3116322992 

511838701001045 77000 15933.5642146707 153.0236811355 

510411007032012 1701000 16034.1088146763 160.3410881468 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-3-lii 
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CensusBloc FldExp Damage AnnDam 

510754005003009 1248000 16050.1795798266 116.9810390922 

510872005031041 2864000 16120.7724320717 158.7717856768 

511818602002094 601000 16124.0873319954 161.2408733200 

511838702003190 151999.9994 16141.3743449902 161.4137434499 

511277001003049 329110.1257 16144.5290259656 161.4452902597 

510872015023001 791000 16205.4122828348 156.6406590933 

515708305001011 1095000 16228.1066335783 162.2810663358 

511455004002007 1690000 16255.8502315102 162.5585023151 

510538405002005 3147000 16267.9974244086 162.6799742441 

510872014042019 5844000 16284.2013319405 162.8420133194 

510411009104015 14926000 16293.3199662598 162.9331996626 

510538402001002 523000 16358.7048664535 163.5870486645 

517308112001031 20181000 16366.2368990405 162.5118650891 

510853208011017 55577000 16386.2981434169 160.9199249244 

510538406004015 670000 16419.3757029418 164.1937570294 

510538401001079 442000 16456.6389509754 164.5663895098 

511498504002029 126000 16461.7238488117 164.6172384881 

510853203002034 1389000 16489.6715792873 164.8967157929 

511455004002018 4822000 16494.3971451273 164.9439714513 

517600709004007 260000 16549.8601825786 165.4986018258 

511498505001026 430000 16551.1208239905 165.5112082399 

517600209002009 1831000 16565.6659290049 38.9197348443 

510411009221034 177000 16607.7477404533 166.0774774045 

510818801001088 675000 16646.7612756755 166.4676127568 

511277002003049 7163000 16688.8763256412 166.8887632564 

510366003002049 4878000 16751.6025427403 167.5160254274 

510538406003067 1416000 16763.0882952982 167.6308829530 

515708302002015 8426000 16768.0209073116 167.6802090731 

511818602002098 882000 16775.4830080257 167.7548300803 

517600107002003 575000 16796.9372685394 167.9693726854 

511498503002020 46980000 16821.2432769871 168.2124327699 

510853207005017 1324000 16848.0632265383 168.4806322654 

510366003002048 910000 16850.2765901745 168.5027659017 

517600107003000 736000 16939.1733987198 169.3917339872 

511838701003001 77000 16940.0000000000 169.4000000000 
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511277003002014 2357000 16949.1385851738 169.4913858517 

511498504003046 506000 16956.5676009878 169.5656760099 

515958901002009 457000 16958.6405074715 72.1484871971 

517308108001009 128000 16969.0965370833 163.7107860791 

510853213001007 3225000 16982.4478196471 169.8244781965 

511818602002076 163000 16984.5137171848 169.8451371718 

510754004001031 749000 16987.7300273662 169.8773002737 

517600608002014 575000 17003.2202036288 145.5524666430 

510872003011035 1492000 17005.7569124647 113.8566959402 

511838701003033 1419724.251 17041.3950872969 170.4139508730 

510411010042030 347000 17043.4913844315 170.4349138443 

515958901001020 576000 17056.5308518961 170.5653085190 

510411010041024 6818000 17069.6832084436 170.6968320844 

517600707001020 2424000 17071.4115689913 34.1428231380 

510872015023010 791000 17076.2528595960 170.7625285960 

510872001204003 115000.1052 17113.7466221354 166.7351389532 

511277002003037 361000.8314 17145.1642833996 171.4516428340 

511818602002046 475000 17249.3462069072 172.4934620691 

511498504002010 503000 17270.2045599359 172.7020455994 

511838702002036 1327000 17272.8146201445 172.7281462014 

510818802001003 100000 17284.8204530553 136.3704754154 

510853201001062 1051000 17286.9165544226 123.1938141937 

510754001001036 1644000 17310.5414113799 173.1054141138 

510538406003006 1030000 17317.7001816559 173.1770018166 

510872015022000 18327000 17325.5642490283 173.2556424903 

510411007032006 8203000 17400.5754043732 174.0057540437 

511818602002080 601000 17477.2351893496 174.7723518935 

510366003001058 750000 17498.8950488873 173.6830811876 

510853202003021 886000 17510.7755457397 175.1077554574 

510872015015012 2392000 17567.7588389617 175.6775883896 

510872014041028 599000 17569.6639545958 175.6966395460 

510538406001053 139000 17594.1706982549 175.9417069825 

510818802002073 1408000 17683.9417817962 176.8394178180 

510411010073000 465000 17708.5226253786 177.0852262538 

517600701001008 716000 17720.5811281643 138.7340510196 
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510853203002024 5773000 17735.9251229842 177.3592512298 

511838701002043 990000 17737.0770191098 177.3707701911 

510872016012006 8801000 17818.5984080076 178.1859840801 

511498503004020 1514000 17858.5274062576 178.5852740626 

511818602001027 561000 17861.0964791474 178.6109647915 

510853205001000 2458000 17861.8785914839 178.2700806463 

511838702003172 772000 17867.4185032855 178.6741850329 

511838701004003 1723000 17908.8861867971 179.0888618680 

510754004004008 734000 17924.1531497604 177.8742494964 

511838704001017 332000 17926.6493100208 179.2664931002 

510872005011009 5848000 17940.5224065013 43.7090452021 

510872009041020 1322000 18050.7527180929 115.0427524354 

517600602001007 1836000 18059.6313312922 36.1192626626 

511498505002060 894000 18068.0029029930 180.6800290299 

510872009011014 6505000 18082.0398259402 137.4849983600 

510853204002016 505000 18124.3832849780 181.2438328498 

510538401001039 814000 18178.4003862257 181.7840038623 

510538406004061 1375000 18186.4252092314 181.8642520923 

510538401003041 2639000 18206.6073975537 182.0660739755 

510538405001013 461000 18238.1131753677 182.3811317537 

510754001003001 762000 18254.0544475477 182.5405444755 

517308105002018 10783000 18254.2149068305 182.5421490683 

510366002001011 181010.1258 18274.1894732723 182.7418947327 

510411005041005 1719000 18283.2052274273 182.8320522743 

510872003051019 10246000 18314.7438711035 183.1474387110 

510411004041004 8659000 18355.7675035665 183.5576750357 

510754002003009 3642000 18367.3514324142 181.3919226730 

517600506002022 6762000 18370.2747171136 183.7027471711 

510872016012001 5888000 18408.5448388175 184.0854483882 

511838704002032 507000 18447.5743745543 184.4757437455 

510411008133001 62895000 18483.8095327010 184.8380953270 

517600703002003 5642000 18498.2364200608 111.5146360949 

510818802002185 1255000 18501.5859289195 185.0158592892 

510853201004048 639000 18502.1469940985 185.0214699410 

511838701001000 143000 18505.1660619603 185.0516606196 
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517600609001025 8239000 18546.1348533198 98.2618436051 

510538401006074 939000 18547.8493494716 185.4784934947 

510411003002008 179000 18554.0992557374 185.5409925574 

517308110001027 1607000 18590.8693645296 185.9086936453 

510538406004059 1464000 18600.1196548498 186.0011965485 

510538402003001 2131000 18634.0819751264 186.3408197513 

510853214003002 5490000 18665.0937961759 186.6509379618 

510366003002057 570000 18675.1759383056 183.6828648687 

511818602001000 1052037.28 18687.8307137125 186.8783071371 

517600708023000 13115000 18689.7255023838 186.8972550238 

510411010041002 4886000 18762.1881459157 187.6218814592 

510853207001011 318000 18786.7652299481 187.8676522995 

510411004081009 7377000 18790.2886621846 187.9028866218 

510853206021019 1538000 18800.3537950301 171.2670770586 

517600701001037 897000 18801.3628648114 158.2739534199 

510538406002050 8292000 18803.6443294670 188.0364432947 

511818602003017 663000 18814.6300873190 188.1463008732 

510872016022018 853000 18831.0738573568 188.3107385736 

510872015023006 2068000 18840.5861188264 183.7344771892 

511838704002039 1307000 18848.1728540627 188.4817285406 

510853201004032 1361000 18869.5638573525 188.6956385735 

510754005002021 4409000 18876.4896969395 188.7648969694 

511838701001021 287000 18917.7122799376 179.4764534317 

510411007032000 1392000 18918.5672510759 189.1856725108 

510538402004030 4881000 18935.3970633516 189.3539706335 

510853202002007 629000 18977.8252131632 189.7782521316 

510872001231006 3069000 18982.2473463234 37.9644946926 

510853207004027 5245000 19001.4135889527 190.0141358895 

517600701001027 261000 19052.9472464359 38.1058944929 

510853205001004 892000 19109.3456960868 174.2220373001 

515958901001050 340000 19139.1723725518 191.3917237255 

511838702003082 152000 19200.4678769773 192.0046787698 

517600204003014 1625000 19208.7333144046 48.0876106384 

510754001001026 1739000 19215.3478664256 192.1534786643 

510853208011005 5347000 19278.9371861849 189.0605892583 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-3-lvi 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510853206021021 765000 19295.4343976287 163.0000059666 

510853214004005 13033000 19295.5559711939 192.9555597119 

510754002001051 3147000 19297.7888413116 192.9778884131 

510872012011047 3706000 19303.1791558332 193.0317915583 

510411004083000 717000 19314.0851850399 193.1408518504 

510872001161010 1064010.764 19351.9555569583 185.7061080638 

510538401003023 1070000 19361.7670088309 193.6176700883 

510411008134006 2062000 19386.2968172420 193.8629681724 

510411004071009 445000 19409.6575809304 194.0965758093 

510538403003002 609000 19413.1826287080 194.1318262871 

511818602001057 1211000 19416.4407277672 194.1644072777 

510411007032002 1990000 19531.1941224516 195.3119412245 

510538406002003 1033000 19541.7257538906 195.4172575389 

510853205002009 939000 19545.8124544584 195.4581245446 

511498504002003 880000 19549.0866251710 195.4908662517 

510754002003051 938000 19553.0936471444 165.5145101214 

517600111004023 96000.00001 19557.8235614723 195.5782356147 

510411004071015 140000 19599.9999996713 195.9999999967 

510366003002011 109000 19609.3701180013 196.0937011800 

511277003002032 7736000 19624.7550310337 196.2475503103 

510872001123020 2790000 19639.7416205427 39.2794832411 

510411007034012 5101000 19654.3352072465 196.5433520725 

510366003002079 454000 19668.1576194375 174.2370994204 

511455004002034 2061073.849 19678.3781425637 196.7837814256 

510818801001231 1147000 19724.0264183737 197.2402641837 

510411005055000 6193000 19725.3008448312 197.2530084483 

510818802002053 1246000 19737.5370615022 197.3753706150 

510411009292005 6209000 19744.0070199154 197.4400701992 

517600601001052 148000 19753.0407129563 39.5060814259 

511277002003009 2223000 19807.9851161811 198.0798511618 

510818802002132 286000 19810.2694071526 198.1026940715 

517600107003003 1914000 19873.8206862849 198.7382068628 

510538406004060 659000 19896.3724268245 198.9637242682 

511838701003071 910000 19901.5817824403 199.0158178244 

510411007032020 4706000 19905.7119738969 199.0571197390 
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510411006002015 5128147.467 19906.1034051539 199.0610340515 

510754002003026 1715000 19966.3765084132 196.5265556645 

511277003004023 464000 19968.2145633084 184.7475201316 

511455004002031 891000 19968.3954078114 199.6839540781 

511455004002030 3295000 19974.8932376541 199.7489323765 

511498505002056 382000 20021.1590299041 200.2115902990 

510853209004010 6355000 20052.2643243328 200.5226432433 

510411010031002 7076000 20096.7451178607 200.9674511786 

510872016023006 387000 20099.3685761513 200.9936857615 

511455004001001 242000.0073 20148.6700314610 191.2570965647 

510538402003013 2595000 20180.7488811678 201.8074888117 

510754001001022 3224000 20205.5450326471 202.0554503265 

511455002002006 2694000 20209.9449817334 202.0994498173 

510538405002013 3505000 20245.7450017080 202.4574500171 

510538401004006 822000.6189 20301.6464132912 203.0164641329 

517308110001039 8364000 20322.7559054845 203.2275590548 

510538405002037 3747000 20324.4999624320 203.2449996243 

510853212022000 221339.9805 20340.2032050908 203.4020320509 

515708301003018 40347000 20390.0552626861 203.9005526269 

510754001001017 1576000 20413.1494094444 204.1314940944 

510853202003016 1138000 20419.7887175394 204.1978871754 

510853201002020 2444000 20421.7412599241 190.7711041025 

511838703003000 505000.042 20446.7655181928 204.4676551819 

510872005031053 2672000 20460.1259782540 199.6325618004 

517600710011003 2386000 20473.1194176004 204.7311941760 

510853214004012 1073000 20489.1622806764 187.3112108102 

511498503004008 1742318.125 20496.0468374435 204.9604683744 

517308102001022 4951000 20569.2463159870 79.5793417876 

510872004041025 616000 20650.8721734600 153.8249277592 

511277003003068 784000 20679.3874845334 206.7938748453 

510538405002039 1220000 20703.5352202727 207.0353522027 

517600602001014 445000 20735.8845333428 41.4717690667 

510411005042006 8250598.715 20768.6525064445 207.6865250644 

511277002002016 535000 20847.4629320657 208.4746293207 

510366001002031 2468000 20945.4704772953 209.4547047730 
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510853202003010 633000 20993.1962293405 209.9319622934 

510538402001018 2929000 21035.4533307243 210.3545333072 

510872001192002 793000 21058.3083374769 155.2063013114 

516708204003002 8309000 21067.9314308281 193.4813768297 

517308103001007 4513000 21088.7354358601 42.1774708717 

510853203002026 2679000 21089.9430848540 210.8994308485 

511455002002034 1178000 21178.3597594058 211.7835975941 

511455003001026 1850000 21200.5998447108 177.4459747489 

510538406003019 2754000 21237.3399102988 212.3733991030 

510538406003000 1033000 21241.9783550028 212.4197835500 

510411004071013 304000 21242.2331133889 212.4223311339 

510872011011004 52068000 21259.5602736354 149.3175657744 

510853207004011 850000 21333.5696987227 201.5800522752 

510872015015004 2917000 21353.1390682946 213.5313906829 

510872015013010 380000 21397.8278198602 213.9782781986 

510366001002009 1305010.665 21424.4037618436 213.8931137071 

511838701001143 143000 21433.9452507928 197.5784185572 

515958901001023 706000 21476.1293264435 214.7612932644 

517600601001039 154000 21485.2443607366 42.9704887215 

510411008152012 358000 21487.7755261264 214.8777552613 

511498505003010 394000 21492.2584756504 214.9225847565 

510538405002030 6544000 21503.2832664923 215.0328326649 

510818802001147 1499000 21522.2186679184 215.2221866792 

511818601002066 1094000 21598.5229719611 215.9852297196 

510853207004022 1950000 21661.1185302946 216.6111853029 

511838701001025 648000 21683.2030948562 181.0210403906 

510818801001232 1591000 21810.8402679394 218.1084026794 

510538401006003 2963000.039 21847.4421112522 218.4744211125 

510872014041024 6674000 21884.0829741226 218.8408297412 

511838701002041 224024.4889 21974.9363269331 218.7168637207 

511818601002061 872000 21982.2198844826 219.8221988448 

510538401001043 331000 21988.2951809914 219.8829518099 

511838702001005 1459000 22006.1551228462 220.0615512285 

511818602003071 1541000 22048.4212620932 220.4842126209 

511838701001123 559000 22071.4073325327 159.3010946974 
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510872014011019 412000 22136.7334496366 212.1212922478 

510872016012009 1463000 22149.8472339512 221.4984723395 

510872008012005 1991000 22213.0242566479 222.1302425665 

510853202003018 1385000 22234.7810547563 222.3478105476 

511498505003012 3295000 22318.6050100513 223.1860501005 

510872016024017 9113000 22356.0439428777 223.5604394288 

510818802002041 953000 22380.0885436377 223.8008854364 

511838702002091 145000 22419.1299323019 211.6064169503 

510411008043023 300000 22439.3446612503 224.3934466125 

511498504002027 378000 22504.0058711573 225.0400587116 

511498504001028 169000 22529.2165053622 225.2921650536 

517308101001014 913000 22570.4721312071 225.7047213121 

510366001002045 231000 22592.6963049591 225.3398534540 

511277003001039 4452000 22603.7395201129 226.0373952011 

510754004002012 466000 22638.1709262437 194.8410668625 

510872014041018 3578000 22649.4033824635 226.4940338246 

510818801002018 233785.348 22759.0299052468 227.5902990525 

510538401004051 822000 22808.8380947405 228.0883809474 

511277003003077 130000.0733 22816.2159557097 225.4092863188 

510872014012029 8229000 22880.3650683158 228.8036506832 

511498504002011 755000 22886.6333768411 228.8663337684 

515708302002014 843587.4466 22893.3544002395 228.9335440024 

510853203001019 1554000 22902.9258501081 229.0292585011 

511277003003002 1941000 23008.7502307050 230.0875023071 

510872016021029 1195000 23131.2019472020 205.3373468642 

510411009292001 4331000 23152.8958101645 231.5289581016 

515958901003010 1082000 23179.1025724228 46.3582051448 

511838701003099 1235000 23180.0689461332 231.8006894613 

510411004032024 1528000 23199.4109424658 231.9941094247 

511277003003038 1757000 23221.2915221197 232.2129152212 

510872014011017 2937000 23259.0696924919 208.2477070122 

511838704001050 247000 23282.3372762317 232.8233727623 

511838701001039 143000 23328.3310085076 224.6611487735 

511818602002093 340000 23342.5461217011 233.4254612170 

510411005011020 12535000 23354.5326323594 233.5453263236 
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510754005001057 2480000 23382.2041328438 233.8220413284 

510818801001092 1147000 23397.0015018746 233.9700150187 

515958901002031 457000 23436.4805861951 234.3648058620 

510754004001008 789000 23459.1133831973 234.5911338320 

510872014032007 2484000 23506.6086223061 235.0660862231 

511277003003041 4459000 23509.6700781193 235.0967007812 

510853201001018 575000 23564.1455770135 205.0537740481 

511838702003026 693000 23596.4356433237 235.9643564332 

510538401001030 209000 23606.3044873945 236.0630448739 

510754005002009 3818000 23709.2848157718 237.0928481577 

510411007034000 2596000 23732.4998199522 237.3249981995 

510872001212012 1445000 23759.5923968294 96.9106123272 

511498504001031 1176000 23782.9434500112 237.8294345001 

510538406002039 2297000 23784.0410707348 237.8404107073 

510872016024019 689000 23826.7631617648 238.2676316176 

510853204002029 566000 23862.5612997325 238.6256129973 

510754005002022 2163000 23862.8228524023 238.6282285240 

510754004004021 1834000 23882.3730991152 204.5730902256 

510853207001020 5834000 23892.0424656177 238.9204246562 

511838701003037 1501783.523 23909.6932612355 239.0969326124 

510366003001034 1289000 23911.7415820218 239.1174158202 

510411009072003 13378000 23915.6873800735 239.1568738007 

510411004072011 1110000 23936.4137139250 239.3641371393 

510872014042022 181000 23943.0311031817 239.4303110318 

517600704001025 2452000 23968.7495752270 184.4635052948 

511498504001005 508000 23988.2845339757 239.8828453398 

510411008123001 1426000 24116.2485089848 241.1624850898 

510754005001059 1223000 24121.8279599791 241.2182795998 

510411008092019 178000 24171.2647558250 241.7126475583 

511818602002022 859000 24176.6855512551 241.7668555126 

510872008012002 3584000 24193.9315436161 162.5011950730 

510411010041000 9633000 24202.2705707802 242.0227057078 

517308105001018 1389000 24211.9976484273 242.1199764843 

510366001002043 1995000 24215.4583325118 242.1545833251 

510853214003000 4714000 24218.5165128278 242.1851651283 
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511838701004014 1848000 24224.4784553475 242.2447845535 

510853206011003 3757000 24282.0728110382 242.8207281104 

510754005003010 1301000 24295.0876737311 185.3819266112 

510538401006004 3284000.359 24306.8160451109 243.0681604511 

510853201002030 11651000 24355.4322765208 243.5543227652 

510411005061004 7174000 24410.5204239217 244.1052042392 

517600416001000 3103000 24416.0554729179 160.8325326444 

510411007031002 5343000 24434.7315845695 244.3473158457 

511498505004009 746000 24446.2416091967 244.4624160920 

511818602002097 243000 24447.9871698365 244.4798716984 

510754004004010 1234000 24492.3616508390 244.9236165084 

510411009132021 845000 24517.5226983725 245.1752269837 

517600205001024 140000 24522.6193069195 221.6912192181 

510818802001123 2516000 24533.0624697127 245.3306246971 

511498504003033 444000 24550.8331384482 245.5083313845 

510872002023000 1448000 24574.1680252608 245.7416802526 

510872001153014 14635000 24588.1426600521 49.1762853201 

511838701003002 150000 24591.4755173414 237.5175399141 

515708301003011 1145000 24608.4345185125 246.0843451851 

511498501001014 668744.6785 24645.7997518247 246.3536761115 

511277001003001 2695000 24674.9834238227 246.7498342382 

517308102001010 179000 24696.1505825354 142.1087773106 

510366003002025 7483000 24700.2255385635 247.0022553856 

517600211001010 141001.6593 24704.8574950761 196.2744786157 

510818802002030 394000 24748.5587349992 247.4855873500 

510538401004000 6037000 24777.9921649906 247.7799216499 

510754005003025 4452000 24793.0056179800 168.2714992715 

510872001203028 534007.6864 24800.4825893584 245.0583170234 

510538401003000 2141000 24812.9145169355 248.1291451694 

511277001001000 7791000 24856.0949226835 248.5609492268 

510411005011028 420000 24868.8536036450 248.6885360365 

511277002001059 3500000 24884.0882584340 248.8408825843 

510872009013004 851000 25072.3326500540 224.5608180837 

516708206001010 1122000 25127.5574230694 251.2755742307 

510538401006055 2594000 25130.3836385262 251.3038363853 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-3-lxii 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510872004064018 1637000 25167.3706516506 95.9590099993 

510366003002060 570000 25191.2493371955 229.5929280907 

510411008092002 9423000 25192.4924413591 251.9249244136 

510818802002092 1191000 25197.0132575195 251.9701325752 

510754002003007 1955000 25199.8996142602 251.9989961426 

510754004002005 2446000 25274.8226495320 244.5574913285 

510538403001036 1850000 25351.1247861966 253.5112478620 

510538405002040 2080000 25425.3997266586 254.2539972666 

511818601001049 457000 25473.4707274333 254.7347072743 

511277003003069 1364000 25529.1220825515 255.2912208255 

517308112001028 530000 25544.1226018334 255.4412260183 

511498505001037 3684000 25592.3946067710 255.9239460677 

511818602003046 1422000 25613.9522076551 256.1395220766 

510853202003002 2885000 25657.4893948723 256.5748939487 

510853202003013 1143000 25687.3347458135 256.8733474581 

510872002022012 1629021.488 25697.8042811546 256.9780428115 

515708301003020 31475000 25727.1392189297 257.2713921893 

517308102001014 211000 25727.7467235337 211.4566925190 

510538405002041 253000 25728.1115715830 257.2811157158 

511818601002067 321000 25843.5700828874 258.4357008289 

510411010061026 1375000 25869.2221070671 258.6922210707 

511818601002062 1192000 25942.6995441067 259.4269954411 

510853201001014 194000 25990.5116391805 259.9051163918 

510366003002044 1479000 26021.3372533940 256.0469053628 

510872004071015 1053000 26092.2196409042 260.9221964090 

510754005003004 746000 26092.8563476147 260.9285634761 

516708204003005 2863000 26111.3794204284 246.9355289872 

510853201004017 3501000 26151.8428878451 261.5184288785 

510872014011020 1108000 26154.4717453449 253.9440076234 

510853204002015 8514000 26248.7305764894 262.4873057649 

511277003004032 2907000 26315.9528079066 193.1969382306 

511277002001019 20331000 26399.8032774618 263.9980327746 

510872001081008 3959006.434 26415.4591452751 77.5381561185 

517600601002057 194000 26417.3503380565 255.3644418077 

510538402004006 4179000 26593.5863558645 265.9358635586 
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511818601001048 1240000 26600.8694740595 266.0086947406 

510538402004046 1141000 26639.5167446462 266.3951674465 

510872007001022 129000 26656.0814310164 244.5136855875 

510853214004006 1437000 26657.1193247227 266.5711932472 

510754002001012 8031000 26687.6811246614 266.8768112466 

510853205002008 2874000 26696.9735245337 266.9697352453 

511277003001008 386000 26731.5084400439 263.0223054227 

511818601001021 776000 26733.1013654590 258.9222446047 

510853203001017 3902000 26818.5066781415 268.1850667814 

510538406002026 2187000 26822.2417420886 268.2224174209 

510818801001143 767000 26825.2759692214 268.2527596922 

510872014041032 1788000 26827.0132156449 268.2701321564 

517600601001000 122000 26840.0000010863 268.4000000109 

510872004064020 123000 27060.0000029348 270.6000000293 

510853205002019 2752000 27073.7033652930 270.7370336529 

511498505002054 6932000 27078.0261105171 270.7802611052 

510538406002038 2434000 27136.8933812127 271.3689338121 

510872005031015 465000.0001 27226.9249362696 261.3440920271 

510754001001032 2641000 27255.7103475746 272.5571034757 

510872016022021 8919000 27262.9022660799 272.6290226608 

510872006001003 2255000 27266.0374841893 269.8927426827 

510538406003040 966000 27280.1752128631 272.8017521286 

510853214002020 1680000 27285.8253662389 272.8582536624 

510872015023003 3540000 27286.0249079924 272.8602490799 

510411007012009 3095000 27327.1646344882 273.2716463449 

510754005003034 6028000 27328.0929325468 273.2809293255 

510872001223007 4236000 27332.4136414065 217.7201687730 

510818802002107 454000 27361.2121557911 273.6121215579 

511277003002017 349000 27378.3624876593 270.6331744489 

510754002001033 1575000 27421.3696636286 274.2136966363 

511838701001164 324000 27427.5521855344 274.2755218553 

510853201002017 871000 27460.6690221654 274.6066902217 

511818602001025 2828000 27474.4418988510 274.7444189885 

511838701001060 143000 27509.1612296900 262.6617543011 

510853214004003 9255000 27568.9915234777 275.6899152348 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-3-lxiv 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510872016012004 4102000 27577.0061778827 275.7700617788 

510538406003078 1805000 27667.9014712483 276.6790147125 

510411004031018 1073000 27726.1707890899 277.2617078909 

510853210021000 13139000 27730.2339796846 277.3023397968 

510853201004014 3876000.524 27739.6081806655 277.3960818067 

517600707001043 1125000 27752.7815257868 55.5055630516 

510872001183000 12348000 27791.4424667550 277.9144246676 

517600601002035 199000 27859.9999990823 278.5999999908 

510411002053004 841999.9999 27993.2475102146 279.9324751021 

517600707001033 5996000 28002.7506253355 56.0055012507 

510538405001017 2755000 28011.5393551791 280.1153935518 

511277003003025 4900000 28075.6619409796 280.7566194098 

510538406003075 1830000 28077.7781850540 280.7777818505 

510853214003006 512000 28162.1542375094 281.6215423751 

511455004002008 5897000 28194.2016554169 281.9420165542 

511277003003074 388000 28205.5455310311 282.0554553103 

510872001203007 1248000 28298.5807925665 282.9858079257 

510853208023016 63487000 28387.4598038217 242.3075854907 

511818602002049 1035000 28422.7655236201 284.2276552362 

510872001203008 892000 28434.3552985774 284.3435529858 

510366003002002 871000 28493.3174463606 283.7984365527 

510872003021017 642000 28496.4101958575 276.1863876113 

511277002003006 7305000 28578.7104346954 285.7871043470 

517600701002008 3507000 28650.8937436908 212.6709011191 

510411001062022 10871000 28721.9213174051 287.2192131741 

515708303002017 1542000 28744.5148712668 287.4451487127 

511277002001013 4816000 28753.3408273326 287.5334082733 

510872014041038 233000 28796.4423353178 287.9644233532 

510411005062001 395000 28822.3502744970 288.2235027450 

511838704002018 903000 28859.1559350347 288.5915593503 

515958901002035 549000 28887.6939954727 288.8769399547 

510872015015008 33140000 28896.6904419347 288.9669044193 

510872009012014 543000 28899.3948601353 288.9402914467 

511277001002005 1147000 28926.9967200840 277.7671002351 

510872001192005 11394000 28935.4927842607 86.8545060256 
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516708208001001 3162480.053 29067.3996960453 290.6739969605 

510818802002085 1529000 29115.3748002037 291.1537480020 

510538406003003 2585000 29138.5108786817 291.3851087868 

510872016021023 344000 29175.7499163956 291.7574991640 

511838703003023 505000 29193.3250228717 291.9332502287 

511818602002034 2065000 29199.2661219971 291.9926612200 

510872001153031 8454000 29255.8505424643 285.5342866699 

511277003001035 9053000 29266.9171548020 292.6691715480 

510538406001010 1539000 29282.7670921048 292.8276709210 

510538406003061 1718000 29320.8685349253 293.2086853493 

510872008012016 2768000 29327.4883273019 263.7587631949 

510818802001012 2351000 29347.9833926035 293.4798339260 

510872014041034 1284000 29381.9597664136 293.8195976641 

517600708021006 1267000 29382.6688206547 58.7653376413 

510872012021006 3729000 29432.2967581744 269.6181349791 

517600701001017 1184000 29496.7700148035 121.6837547007 

515958902001024 412000 29548.4085270178 99.0292522803 

510872014042003 30296000 29570.7366215363 295.7073662154 

510754001005024 3405000 29580.9269471305 59.1618538943 

510818802002024 212000 29582.4506741154 295.8245067412 

510538401006060 3509000 29701.9135126608 297.0191351266 

510538401004018 942000.389 29728.3434001687 297.2834340017 

510538402003033 9170000 29767.5665420817 297.6756654208 

510538406001059 627000 29787.9103806813 297.8791038068 

510366003002080 339000 29802.5391943788 284.5421903470 

511838704002048 3406000 29864.0287850233 298.6402878502 

510853202002003 5092000 29867.3605464111 298.6736054641 

510538402003024 5323000 29902.5765906522 299.0257659065 

511277003004048 2649000 29933.0048364515 59.8660096729 

510538406001075 489000 29937.3084536560 299.3730845366 

510538406001054 769000 29964.2576593117 299.6425765931 

510872008043001 10115000 30038.4208392579 300.3842083926 

511818601001058 1293000 30053.3089376601 297.1538874898 

511838703003016 505000.0113 30119.8244596197 301.1982445962 

510538405002029 1303000 30123.2393944103 301.2323939441 
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CensusBloc FldExp Damage AnnDam 

510853204002009 12460000 30124.5465405227 301.2454654052 

510411009071000 21891000 30191.7314765928 301.9173147659 

517308101001009 189000 30249.2710216426 279.1672943304 

510538403002016 821000 30272.5213652424 302.7252136524 

510872001202000 10778000 30278.1991120287 302.7819911203 

510853201003024 1127000 30377.9229178863 303.7792291789 

510818802001058 2334000 30423.6004271565 304.2360042716 

510538402001003 5755000 30437.0830039449 304.3708300394 

510538405001016 1671000 30448.0779213142 304.4807792131 

511277002001025 5288000 30478.0824916013 304.7808249160 

510411002061003 4423000 30613.7452286166 306.1374522862 

510853201004030 639000 30629.0154481736 306.2901544817 

510872016012003 3207000 30648.1496583857 306.4814965839 

511838701001038 287000 30792.1777743586 289.9045084929 

510853214004002 528000 30810.2074412057 308.1020744121 

511277002003020 3653000 30850.8391308965 308.5083913090 

511838702003168 2056000 30869.3197885929 308.6931978859 

510538406002001 923000 30908.0723230546 309.0807232305 

510411007034010 11185000 30945.2571165647 309.4525711656 

517308102001007 141000 31020.0000017104 310.2000000171 

517308112002013 1130000 31044.3367834644 274.3822064159 

510538405002012 1349000 31150.9880569677 311.5098805697 

511498504002028 378000 31158.6174323953 311.5861743240 

510538406001071 351000 31167.4866009970 311.6748660100 

515708304002000 4495000 31262.8865067382 312.6288650674 

517600413001007 257000 31272.3692324211 302.5981216349 

510853214004033 790000 31292.2322006826 285.3021326184 

511277003002044 3658000 31298.1025831956 312.9810258320 

510853201002011 1632000.548 31351.1706482165 313.5117064822 

510538406004007 4869000 31361.8540394301 313.6185403943 

510754005003035 1977000 31400.4268498594 314.0042684986 

510411010063007 2162000 31402.1972736084 314.0219727361 

515708302002026 2254000 31403.1874685666 314.0318746857 

511838701001070 143000 31438.3706228854 314.3674117218 

510853203002009 1042000 31454.6940427500 314.5469404275 
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510853201004006 4429000 31470.9957807991 314.7099578080 

510538401005081 1473000 31480.4946664420 314.8049466644 

517308103002001 3359000 31487.6536674520 62.9753073349 

510872001043007 1319000 31493.9580605501 314.9395806055 

511277001002000 937842.1712 31546.8790949155 309.7235629576 

510853203002029 760000 31552.8994118978 315.5289941190 

517600601002066 196000 31555.4359392913 315.5543593929 

510754004004015 795000 31578.6220309895 315.7788520934 

510872001192014 7237000 31668.9768381175 298.2884417386 

510872008022007 5384000 31672.1371134973 284.9659610884 

510411010042033 1563000 31719.3128649827 317.1931286498 

510538401001004 554000 31846.6689901720 318.4666899017 

511838702003080 772000 31951.9232485286 319.5192324853 

510872016012010 3689000 31964.8562626636 319.6485626266 

510538401004001 2926000 32005.8164408446 320.0581644084 

510853201001016 3747000 32028.1371911299 320.2813719113 

510853212013001 6614000 32051.6580213839 320.5165802138 

511455002001004 1659000 32064.3104269594 253.0719251567 

517600703002015 6973000 32133.5134764585 321.3351347646 

510872003011004 14605000 32145.6448696296 110.3911415650 

511818602003035 1922000 32158.2045721329 321.5820457213 

511277003002006 4174000 32176.4716274320 314.9828497998 

511498505003039 780000 32220.4458099504 322.2044580995 

510754004004019 1648000 32249.2816831072 295.3717054845 

510872009031023 6915037.405 32257.2935160961 310.7745463610 

517600111004022 406000 32258.1414744574 322.5814147446 

511277002001004 179000 32327.5176068648 317.8424737184 

515708301003014 3890000 32358.5907990500 323.5859079905 

510853214002000 534000 32359.1167615742 323.5911676157 

510754005003021 464000 32375.2228333100 323.6260462826 

511277002003030 1286000.203 32406.1894922009 324.0618949220 

510853214002005 300000 32429.8381491848 324.2983814918 

517600209001002 8211000 32437.7624579900 271.1225643763 

510872001191000 19777000 32455.3961526630 324.4047458094 

510538402004039 5181000 32525.3089871384 325.2530898714 
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510538401001065 1439000 32528.3220558577 325.2832205586 

510411009321006 7205000 32598.6593186557 325.9865931866 

510411004031011 1768000 32625.8058042368 326.2580580424 

517308107002001 170000 32661.4986704743 326.6149867047 

510853204001022 549000 32740.4103138884 327.4041031389 

510411010031015 4405725.208 32800.7843699892 328.0078436999 

510853214001003 719000 32813.2877601961 328.1328776020 

510853203002015 5644000 32847.3908789755 328.4739087898 

510366001002039 711000 32951.4537674978 327.4248229441 

510872011011019 1146000 32980.8843360283 82.8277419770 

510818802002154 821000 32990.0922559159 329.9009225592 

511838701003003 150000 32999.9999994830 329.9999999948 

510366003002075 1013000 33040.2283151421 330.4022831514 

510853205002013 3783000 33167.9252626256 331.6792526263 

511455002003006 5115000 33175.7826244216 331.7578262442 

510538402004025 2348000 33218.1082513203 332.1810825132 

510853203002005 6793000 33219.4750852626 332.1947508526 

511818601001001 151000 33220.0000000000 332.2000000000 

510411009262035 9307000 33244.8275895430 332.4482758954 

510754004001005 12682000 33249.5051704437 332.4950517044 

510872003053010 1132000 33292.7370753028 332.9273707530 

511818602002079 776000 33321.8965135071 333.2189651351 

510872012023006 44297000 33432.2924719122 293.4391072951 

510411009152022 1396000 33441.2759570866 334.4127595709 

510853201004033 4994000 33468.1144601900 334.6811446019 

517308104002003 381000 33488.5434253871 322.1068929672 

510366001001000 312850.6175 33492.6478337404 334.9264783374 

517600703002019 2371000 33494.8334272186 206.2750895970 

511277003004044 1281000 33504.4106116174 326.6024244273 

510754002001048 6292000 33504.8299855822 335.0482998558 

510411008052006 3538000 33536.4573828016 335.3645738280 

510411007033000 12967000 33536.7152389189 335.3671523892 

511838704002053 751000 33542.2530409949 335.4225304099 

511838702003113 2006000 33575.1046918193 335.7510469182 

510411007033005 14411000 33710.2452927237 337.1024529272 
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510754005001030 1348000 33726.4737639075 337.2647376391 

510411008123003 490000 33730.4957036956 337.3049570370 

510853201004021 1022000 33742.6653182326 337.4266531823 

510754004001035 3960000 33746.0384539627 337.4603845396 

510853202003008 2280000 33756.4875396892 337.5648753969 

511498504001027 2212000 33815.1675173589 338.1516751736 

511838702003173 310000 33901.1122984707 339.0111229847 

510411008162012 1571000 33903.2782033887 339.0327820339 

511818602003065 1071000 33912.1277251246 339.1212772512 

517600710021002 1085000 33913.5532830284 339.1355328303 

510754005003055 5750000 33940.6658762580 339.4066587626 

510366003002053 4224000 33967.1338076762 339.1752136391 

510538401004009 2112000.2 34065.9245857883 340.6592458579 

510853209004023 4754000 34067.1478486307 340.6714784863 

510538406004016 1021000 34084.5081151315 340.8450811513 

510411008093016 3427000 34089.5005516237 340.8950055162 

517600703002006 182000 34131.5456295889 328.9516905485 

511838701004000 1270000 34151.3000384552 341.5130003846 

510853202002005 525000 34193.2643397346 341.9326433973 

511277001001004 6852000 34194.1922363342 341.9419223633 

511818601002014 156000 34233.2214937541 342.3322149375 

510538406002067 9014000 34246.6787429289 342.4667874293 

510853201004019 1405000 34249.5449718122 342.4954497181 

510818802002027 314000 34297.9718456483 342.9797184565 

510411009223008 1806000 34353.7341128363 343.5373411284 

510538403002010 2423000 34357.3008785977 343.5730087860 

510411010042000 20617000 34567.3570350288 345.6735703503 

510411005041004 1380000 34582.6583057575 345.8265830576 

511455001011013 1159211.154 34594.4837195980 345.9448371960 

511498504002039 880044.1554 34636.7067849932 346.3670678499 

510872009011019 3141000 34639.5698242356 256.9141769474 

517600709005018 3157000 34680.6405199811 189.7122738800 

510538402003017 366000.5302 34858.8107294501 348.5881072945 

511277002002001 3900000 34909.6126732040 349.0961267320 

511277003003024 4144000 35034.0602383683 350.3406023837 
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511455004001018 3666000 35046.9145949506 350.4691459495 

510538406002036 4569000 35076.2018334137 350.7620183341 

510754001003000 775043.4438 35159.9403506635 351.5953673150 

510872001123002 9793000 35167.4820381156 252.8038577097 

511277001003000 3538000 35212.3749731101 352.1237497311 

517600711001029 2569000 35276.1240924352 70.5522481849 

517600703001013 2652000 35392.2224215988 70.7844448432 

511838704002020 662000 35501.2731926131 355.0127319261 

510853214002003 7681000 35529.2036106029 355.2920361060 

517308103003011 552089.6706 35569.9058638630 333.8042464719 

510366003002013 329000 35687.0632881828 356.8706328818 

510411009302014 5462000 35700.8060339096 357.0080603391 

510411008163002 18250000 35705.0887290568 357.0508872906 

510853201003025 1337000 35723.1330830988 357.2313308310 

516708206001013 4565000 35758.1508292333 357.5815082923 

510538406004063 2405000 35776.7361112198 357.7673611122 

510872016023012 1993000 35872.2690293757 358.7226902938 

511498504001002 1890000 35873.4117172728 358.7341171727 

517600205002015 176000 35926.4473170790 348.2101368184 

511498505003046 4967000 35986.7667232012 359.8676672320 

511498504003026 7025000 36001.4882555176 360.0148825552 

510754005003022 3820000 36008.3734590727 360.0837345907 

510853202003001 8051000 36031.4409375917 360.3144093759 

510872016021028 1192000 36108.4174764185 352.7140572899 

511277002001047 2156000 36142.7132982509 350.1334990732 

510411010063001 6786000 36152.7829436539 361.5278294365 

517308105003005 2057000 36190.2105402927 361.9021054029 

510411008123029 793000 36197.6531261053 361.9765312611 

511277003002003 174000 36330.3163408217 336.0075921992 

510872002023008 1979000 36371.5667426844 363.7156674268 

517600607004006 10512000 36398.0853660810 344.1244122825 

517308105002010 2402000 36451.6275210826 364.5162752108 

510853212011007 4780000 36508.7667877291 365.0876678773 

510872001153013 6608002.316 36514.2825441463 273.7776537003 

510872016011005 1809000 36546.0046282151 365.4600462822 
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510411008111005 13404000 36563.8024259994 365.6380242600 

517600710011009 6607000 36670.6143051365 366.7061430514 

510872009031028 1928061.018 36685.1284777185 350.9347721988 

510853206022000 8049000 36707.6179267860 319.4774823610 

510872016023003 3070000 36740.2380042552 367.4023800426 

516708204002022 738000 36819.0149447061 353.6569231138 

511838702002019 800000 36833.2008355399 327.2428013166 

510754004004020 3753000 36841.7197625014 337.8486394872 

517600211001018 2525000 36849.0456324809 73.6980912650 

510853203001000 4070000 36861.0215597580 368.6102155976 

510853207003002 5007000 36981.9170666567 369.8191706666 

511838702003064 1161000 36991.1056068343 369.9110560683 

510872016011010 1564000 37006.6184910461 370.0661849105 

510853204001020 488000 37108.5378676791 360.8770748746 

510872001192015 1424000 37109.8165570421 337.7031869838 

510872016011004 1086000 37180.3222407752 371.8032224078 

511277003001028 11111000 37258.4138919779 372.5841389198 

517308103002000 277000 37320.9332420241 156.2590507330 

510538406002004 3846000 37335.2384905903 373.3523849059 

511498504001029 1069000 37340.6318728162 373.4063187282 

510872001192011 57928000 37429.6704850173 374.2967048502 

511818601001042 2565000 37543.0736597340 375.2884321425 

510872014041016 1403000 37663.0178771687 376.6301787717 

511277003002010 722000 37777.5104358829 75.5550208718 

510872015022001 7853000 37785.1477978807 377.8514779788 

517308110001034 2890000 37787.0405196891 377.7736662040 

517600709003005 15798000 37819.6269383523 378.1962693835 

510872016023008 2510000 37918.5924971204 379.1859249712 

510853206023014 6726000 37934.6218181147 379.3462181811 

510853205003001 4881000 37941.7219626664 379.4172196267 

510872009032002 7605000 37952.5225309277 379.5252253093 

511498504004005 1355000 37970.3484284271 379.7034842843 

511498503004010 3724000 38093.5477525270 380.9354775253 

517308103001008 4125000 38127.4289399950 253.6762987410 

510853211001001 15748000 38153.9042400257 381.5390424003 
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511498505004001 5545000 38252.9052663854 382.5290526639 

510853214004032 5071000 38289.6492039412 382.8964920394 

517308101001031 1810000 38355.8775534210 383.5587755342 

510853204002011 3063000 38355.9373426329 383.5593734263 

511838704001019 2726000 38387.9496006007 383.8794960060 

510754002001042 4365000 38462.2814903793 384.6228149038 

510538406003049 943000 38507.4359221566 385.0743592216 

517600111001001 3950000 38508.9507869994 77.0179015740 

510411010031020 620000 38556.0141932084 385.5601419321 

510853205003000 3948000 38642.5168986846 386.4251689868 

510538406004003 1598000 38660.9254057332 386.6092540573 

510411010073024 25497000 38746.3252534502 387.4632525345 

510853207002005 2374000 38755.7887159350 387.5578871594 

510538402003026 10684000 38782.6939436523 387.8269394365 

510853202003034 1188000 38827.6193142298 388.2761931423 

511818601002074 11656000 38837.8788133254 357.3531653186 

510872001043001 2107000 38852.5707653108 388.5257076531 

517600609001030 528000 38876.5156873346 388.7651568733 

511455001021027 1824276.238 38883.9136242382 388.8391362424 

510853201004022 1762000 38960.6972640382 389.6069726404 

517600205002046 283000 38978.0602876800 389.7806028768 

510853202003006 6407000 38999.0431315761 389.9904313158 

510538402001006 4405000 39030.5270340685 390.3052703407 

510872004113000 2163000 39119.6728592722 371.9669771075 

510754002001001 2446000 39152.7555434174 391.5275554342 

517308105002004 813000 39170.1395583387 322.7472811513 

517600701002011 4959000 39212.2539052443 78.4245078105 

510538401001045 772000 39268.6111903041 392.6861119030 

517600706001026 2129000 39278.5171683592 78.5570343367 

511277002001053 3207000 39327.7678619431 393.2776786194 

510853201001064 617000 39395.6064695261 378.6403122001 

517600707002013 638000 39404.6076033481 351.5148237354 

511818601002038 955131.962 39444.9234632650 394.4492346327 

510538401001033 331000 39476.0829578073 394.7608295781 

511498504004023 1807000 39573.8642384486 395.7386423845 
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510754005003027 489000 39620.7469803094 373.1479791571 

517308103004020 1034000 39767.0142812234 368.6528750528 

511277003002053 3484000 39767.5755148354 397.6757551484 

510411008092016 26121000 39787.1722296771 397.8717222968 

510366001002016 520000 39967.1191066136 399.6711910661 

510872003053009 1460000 40003.3988758805 400.0339887588 

510872001081010 1585009.515 40005.0913965547 318.9305878510 

511498505003015 6532000 40031.1340436948 400.3113404369 

510411008172000 26712000 40037.7400322832 400.3774003228 

510538405002028 2427000 40185.3051236450 401.8530512365 

510754002001032 2347000 40193.4413062655 401.9344130627 

510872015021000 1297000 40221.2862967496 402.2128629675 

511498505002017 476000 40331.7151455495 403.3171514555 

517308102002002 750000 40462.7787039020 217.6996660682 

510872014051047 1257000 40473.6097766608 404.7360977666 

510411008123021 5895000 40483.7055430406 404.8370554304 

511818601002007 3802000 40498.1702186667 386.8849548320 

517308111001019 13073000 40564.6021647929 405.6460216479 

510872005031037 3034000 40700.9513128915 388.0975791004 

517600710022018 3616000 40723.7473740983 407.2374737410 

511838701001128 287000 40741.5816190618 385.0848524511 

510853201004001 769000 40775.8372778261 407.7583727783 

510411010031005 7115338.032 40783.7174523785 407.8371745238 

517600607003012 1232000 40871.4518579051 335.8312641238 

510872009014000 22374000 40892.4447229025 178.3060009263 

511818601001036 4557000 40945.6343972092 402.3429191406 

511838701002068 301394.8873 41038.7211601729 410.3872116017 

510872015022008 362000 41071.2943853719 393.2536987605 

511818602003047 2225498.795 41103.9287350406 411.0392873504 

511277001003025 5883000 41203.5222314759 412.0352223148 

510853201004012 6812000 41237.1817664269 412.3718176643 

517600601002026 777999.9999 41262.6318803267 82.5252637607 

511818601002024 2297000 41278.3376618791 412.7833766188 

511838701001052 188000 41360.0000000000 413.6000000000 

510853201004009 3182000 41457.6024797712 414.5760247977 
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510411002053005 1803000 41473.8022783519 414.7380227835 

511498505001003 9135000 41605.9565186142 416.0595651861 

515958901002018 655000 41802.7354316879 83.6054708634 

511498505002057 2117000 41862.8738036707 418.6287380367 

510538406003035 2025000 41890.0217741367 418.9002177414 

510366001002034 2605000 41913.7628092339 415.3276080964 

515958901002005 685000 41949.1611156797 419.4916111568 

511818601001025 1008000 42012.7489363958 420.1274893640 

510872001192018 19406000 42051.1301034893 84.1022602070 

510872016012050 929000 42079.9587300365 420.7995873004 

511277003004030 943000 42107.6100862522 403.9663563669 

511818601002000 1907000 42111.3871780200 416.2284972198 

510411008141012 4630000 42276.9127281165 422.7691272812 

517600607003013 1111000 42321.4363532905 378.2448913652 

510872004053018 3280000 42342.7810561979 423.4278105620 

510853201004000 2698000 42412.8136743015 424.1281367430 

510411007032013 4763000 42422.1251979027 424.2212519790 

510538406004027 9332000 42508.0293126401 425.0802931264 

511818601001033 3654000 42594.4077066020 420.9736013018 

515958901001027 1167000 42617.5849012329 426.1758490123 

510872001151001 49271000 42640.3987613144 426.4039876131 

510872001203010 11749000 42690.8214651795 120.5602134419 

517600709005003 1627000 42701.9611463324 85.4039222927 

511498505002045 1145000 42730.1800302040 427.3018003020 

510853202001006 1272000 42771.0457394813 427.7104573948 

511498505003041 720000 42779.1509397902 427.7915093979 

510818801002027 4700000 42806.4927756367 428.0649277564 

510538401006010 4377000 42842.6945045528 428.4269450455 

517308101001000 3056000 42883.3820192513 415.0189284942 

510872014051004 22381000 42906.5711771473 429.0657117715 

510366003002081 570000 42908.9712077088 406.0731578177 

511498504001046 677000 42997.8790429322 429.9787904293 

510853208021005 3639000 43025.0573912164 419.2568930449 

510853211004020 4726000 43036.4201177508 430.3642011775 

510853214001000 4562000 43071.5295741629 430.7152957416 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510538406003058 3125000 43100.5563206473 431.0055632065 

510872014032003 1685000 43122.0174989866 431.2201749899 

510853207003005 8691000 43147.9860112213 431.4798601122 

510872014041017 1017000 43167.1661862010 431.6716618620 

510872005011000 2463000 43252.9937897775 247.9227143716 

517600704003003 2833000 43305.1602069782 351.6485735613 

517600709004006 923000 43428.4450214733 423.3470734962 

510853201003020 3584000 43535.8129914629 435.3581299146 

510538401001046 442000 43536.0032788998 435.3600327890 

511455004001035 320000 43617.7773990633 436.1777739906 

517600701001015 359000 43649.4767463766 422.8426996645 

510872001073001 5246000 43693.0779752625 436.9307797526 

510411009262002 5845000 43771.9301677717 437.7193016777 

511838702002076 586000 43798.6331050193 437.9863310502 

510872001081007 228003.0313 43863.9553642664 428.9037429781 

510366003002073 570000 43909.0671169435 421.5507874241 

511818602003106 845000 43947.6563030405 439.4765630304 

517308103004021 364000 43963.4190725533 405.4556628113 

517600211001006 200000 43999.9999962634 439.9999999626 

511838703003010 1842000 44046.6630228555 440.4666302286 

511277001002018 2950000 44074.8700913785 440.7487009138 

510853203002027 16415000 44113.5590327237 441.1355903272 

511838702002017 221000 44149.2362774030 430.9387589263 

510853205002018 1977000 44212.8168021853 442.1281680219 

510538406003044 1291000 44249.7561106953 442.4975611070 

515708301003015 815000 44312.9098804208 443.1290988042 

510754004001036 6069000 44322.6422164303 443.2264221643 

510872001152008 1629000 44352.4870108764 399.4505198606 

515958902001029 928000 44517.1080411267 211.9483370870 

517308108001026 1062000 44574.0554243494 419.7236783214 

511838701001001 899000 44656.2815001286 446.5628150013 

515958901002008 1900000 44673.8794286414 89.3477588573 

511498504004018 1335000 44764.6852123043 447.6468521230 

517308102001015 1698000 44808.5699854997 91.1127083265 

510538406001058 1120000 44830.0867677287 448.3008676773 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

511277003004041 816000 44920.9461278425 432.6310751098 

510872001212040 11527003.45 44954.2699287433 416.0423690708 

517600204003019 212000 44970.6975994540 445.3568058714 

510872009043018 12343000 45046.0745072078 411.1853884467 

510818802002006 698000 45058.8054843392 450.5880548434 

510411009281027 1188000 45122.9063029900 451.2290630299 

515958901002007 364000 45188.7159411074 422.6180591631 

517308103001010 1263000 45283.0720141070 438.6388652787 

510818802002174 707000 45330.2120332018 453.3021203320 

517308110001006 821000 45430.2342255513 411.0863008223 

510411008041002 3336000 45517.3711044009 455.1737110440 

510411009124001 34524000 45726.9308291419 457.2693082914 

517600201001000 11453000 45742.9877396958 457.4298773970 

511455001021019 3080000 45967.9706806451 459.6797068065 

510872009031029 1512174.299 46012.1991221139 431.7657889284 

515708302001014 2299000 46025.9614572485 460.2596145725 

510818802001011 3552000 46057.9236682742 460.5792366827 

511277003004001 1166797.695 46074.9363775482 438.5343008921 

515708304001002 714000 46093.6209194159 460.9362091942 

510538406001002 2418000 46114.3518376273 461.1435183763 

510754004001007 2532000 46147.5925686127 461.4759256861 

510872016021022 2306000 46158.6603202993 461.5866032030 

510872014011008 3109000 46176.0272778916 444.1882187468 

510853206022043 813000 46179.0469453162 444.6858615091 

510538406004024 1095000 46245.1099708388 462.4510997084 

510411002054008 11295000 46259.2068895379 462.5920688954 

511818602002074 340000 46273.1989121120 462.7319891211 

510853206022032 226000 46375.2831831546 461.5289554295 

511498503002001 730000 46409.7679884410 464.0976798844 

510872001202003 1673000 46427.0846388481 464.2708463885 

510754002001059 13484000 46464.0885694091 464.6408856941 

517308101002001 1380000 46635.3284626323 93.2706569253 

517600704003005 267000 46769.0256979921 414.8092559381 

511498504001025 10971000 46779.8448489370 467.7984484894 

510411009281009 3975000 46782.2171112147 467.8221711121 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510411005042007 894694.6525 46796.5161280626 467.9651612806 

511818601001039 4339000 46862.6718769232 454.6184782327 

510853210021001 25275000 46937.8003395410 469.3780033954 

511277002003007 2930000 47062.4264256490 470.6242642565 

510754004002010 2800000 47063.7384914892 455.3190124946 

510411009193005 5587000 47130.3268122970 471.3032681230 

517600601001005 468000 47175.2692417939 94.3505384836 

510411008113023 3658000 47225.6041304380 472.2560413044 

510411005061005 2751000 47247.6995729337 472.4769957293 

511838701001134 218000 47381.0271205734 467.5999535183 

510872014041013 1269000 47393.4547972986 473.9345479730 

510411009273008 3280000 47437.7540076022 474.3775400760 

510853207003014 1955000 47565.4814702706 475.6548147027 

510872016022025 1060000 47570.6143052303 475.7061430523 

510754004004041 356000 47574.8413299498 451.8086705688 

510872001121007 1369000 47648.6123097279 350.7140282782 

510872001201005 5223000 47695.9899613949 476.9598996139 

510853214003004 341000 47740.0000003661 477.4000000037 

510411008131004 7135000 47803.1131531875 478.0311315319 

510853203001022 3333000 47841.8352283150 478.4183522832 

516708206003063 3898000 47855.3775507125 478.5537755071 

511498504001000 548000 47911.4002278510 479.1140022785 

517600703001011 1737000 47917.3473006080 95.9330010023 

511838703003015 1410000 47948.7288072639 479.4872880726 

511838701001054 218000 47960.0000003976 479.6000000040 

511838701001062 218000 47960.0000004362 479.6000000044 

510872001181003 576000 47983.6230129283 479.8362301293 

510853206011010 17940000 48126.3435012105 381.5544655531 

517600710011000 9070000 48231.6089114242 482.3160891142 

511498503002009 1049000 48241.4484377790 482.4144843778 

510538401001041 768000 48341.0154013043 483.4101540130 

511455001021009 22173000 48344.0025606734 483.4400256067 

510872010032000 23963000 48393.9333289024 483.9393332890 

511277002001016 3640000 48501.9695546535 485.0196955465 

510411008092020 2666000 48522.9495068617 485.2294950686 
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CensusBloc FldExp Damage AnnDam 

510872001202001 848803.9811 48589.0310396289 485.8903103963 

511277001003003 2639000 48614.0949992837 486.1409499928 

510411008132002 24018000 48631.7300364933 486.3173003649 

510853203002012 12132000 48632.5442795482 486.3254427955 

510853201003005 1863000 48698.3445447919 486.9834454479 

510754001003007 22481000 48715.9538242226 487.1595382422 

510872009032007 34954000 48756.9583220010 487.5695832200 

510818802001152 4031000 48766.9164216048 487.6691642160 

510411007031000 4902000 48800.9080656689 488.0090806567 

511455002003002 22258000 48953.6521625986 489.5365216260 

511498504003035 3122000 49044.9471814396 490.4494718144 

510872009031000 3172003.707 49114.5710211116 456.5746477689 

510411008142001 5611000 49160.9712405387 491.6097124054 

517600102003001 3162000 49244.8550606330 492.4485506063 

511498505003050 3722000 49320.5350145493 493.2053501455 

510366003002003 3460000 49328.2245563817 493.2822455638 

510411007014019 739000 49352.8796077327 493.5287960773 

510872004041032 443000 49377.3272020636 383.9172443952 

511498505002063 4299000 49505.2746445360 495.0527464454 

510872001181000 1310000 49608.5124324172 441.2081399544 

510754002001022 3644000 49617.2245611569 496.1722456116 

510853203002016 1910000 49639.0879947258 496.3908799473 

511498504002026 685000 49674.6805076506 496.7468050765 

517308112002010 1068000 49807.3947830330 327.0399909914 

510853205003007 3942000 49991.5289108244 499.9152891082 

510754001003006 2930000 50043.1920275983 500.4319202760 

517600605005007 1188000 50069.1380569166 500.6913805692 

510538405001004 15245000 50119.0238952353 501.1902389524 

510754001004001 25014000 50126.6446638991 449.1395016989 

510411008151006 5984000 50186.0183101175 501.8601831012 

510754002003044 1128000 50277.3768138512 485.2274811569 

510538401001057 2435000 50283.8414160798 502.8384141608 

511818601002006 4515000 50286.9827884170 496.3082771415 

511838701001050 3326000 50290.7273278138 100.5814546556 

517600601002059 360000 50399.9999985537 503.9999999855 
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CensusBloc FldExp Damage AnnDam 

510872002023002 3181000 50433.0717048951 504.3307170490 

517308101001008 350346.022 50513.0318148151 467.6811999413 

511498504004015 2739000 50525.0906238267 505.2509062383 

510411004061002 2568000 50564.7248497004 505.6472484970 

511498503004013 2550000 50607.8964386766 506.0789643868 

511498504003045 7223000 50624.8760760166 506.2487607602 

510872008012009 1195000 50728.2858789059 507.2828587891 

510872001073015 6204000 50751.6455564272 507.5164555643 

511277001003042 924001.5245 50809.5523391277 508.0955233913 

511498505002036 363000 50820.0000032763 508.2000000328 

510872005031010 17031000 50966.4438186041 481.4584028538 

511277003004024 306000 50967.2740626848 496.9152522472 

510754005002026 5202000 50972.8337946518 509.7283379465 

510872005022021 3936000 51021.3440857255 402.3125998396 

510538406004006 3233000 51092.6917143063 510.9269171431 

511455001013008 1094000 51117.5621326197 511.1756213262 

517308102001013 271000 51123.1860976983 488.5248996677 

517600701001021 2371000 51130.1134227965 102.2602268456 

510411010042002 36010000 51189.8837975085 511.8988379751 

517600601002069 366000 51240.0000021857 102.4800000044 

510411004031004 2703000 51315.4529085849 513.1545290858 

511498505002039 5080000 51316.1933785476 513.1619337855 

510411005062000 1411000 51320.5785486307 513.2057854863 

510538403003000 1088000 51419.7555113514 514.1975551135 

510853201004049 587113.1357 51424.1317108400 514.2413171084 

510853214004014 352000 51478.4728665160 509.6753190571 

515958901001042 1138000 51494.1218464525 514.9412184645 

510872009031025 2093000 51495.9926080718 492.0283164622 

510411007014006 3212000 51502.8210689997 515.0282106900 

517600601002041 368000 51519.9999991048 515.1999999910 

510853201004023 3567000 51606.1137445671 516.0611374457 

511838701001161 235000 51699.9999971020 516.9999999710 

510754004004005 5461000 51890.3435571352 518.9034355714 

511838701003087 1905354.819 51938.6122629018 519.3861226290 

510853204001021 1088000 52033.1607267110 514.7051385743 
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CensusBloc FldExp Damage AnnDam 

510366003001043 644000 52089.9446902218 518.0547243348 

510853214002004 14509000 52123.6296208864 521.2362962089 

510853207003003 2379000 52152.0838036256 521.5208380363 

510872001121012 1369000 52172.2702598649 397.2868910397 

511455004002025 9533000 52224.2959995149 522.2429599951 

511498503003010 21199000 52236.0274677106 522.3602746771 

510872009043013 699128.7541 52264.9059163258 520.2453380278 

517600710013008 5556000 52322.7463500673 523.2274635007 

510853202002004 14556000 52326.6096594137 523.2660965941 

511498504004022 1812000 52347.6701181611 523.4767011816 

517600601002011 374000 52359.9999982290 523.5999999823 

510853203001001 3729000 52363.9820836660 523.6398208367 

515958902001028 713000 52365.4556846885 104.7309113694 

510411004031012 1471000 52381.2249494756 523.8122494948 

511498504004017 1818000 52541.3800430509 525.4138004305 

510411005011001 3233000 52648.4244769535 526.4842447695 

510872014011004 8209000 52695.8036174625 403.8200147377 

511818602002070 1202000 52836.4781532205 528.3647815322 

511455001011004 5017000 53026.7183863453 530.2671838635 

510818802002045 987000 53148.1808745865 531.4818087459 

510853208023023 19371000 53163.8652175956 106.3277304352 

511498505002044 2693000 53389.3788231279 533.8937882313 

510411009152027 17381000 53483.3238972774 534.8332389728 

511455004001013 7200000 53507.8481036094 535.0784810361 

510872008041000 848000 53530.7179997316 520.7769933041 

510872001091033 899000 53536.1587095258 535.3615870953 

517600703002010 2432000 53559.3969895260 510.1647079624 

510853201004013 1294907.304 53577.8392571439 535.7783925714 

510853202003000 6113000 53606.1802821924 536.0618028219 

517308105002006 1724000 53638.4608895628 517.3182736709 

510366003002041 339000 53729.2690667294 537.2926906673 

510853205001029 2581000 53856.4323428861 526.1070842268 

510853207001015 4284000 53865.1107478183 538.6511074782 

510411008093008 35423000 53880.4282045390 538.8042820454 

517308103005005 2406090.511 53886.6168654521 417.7393071002 
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516708204002010 738000 54096.6454802378 515.8728833701 

510411005062015 3358014.456 54173.3070199131 541.7330701991 

510411009221032 1055000 54300.2142402140 543.0021424021 

511498505001036 1348000 54310.1001604794 543.1010016048 

517600601002065 388000 54320.0000004415 543.2000000044 

510538401004045 1485002.415 54395.6468897301 543.9564688973 

510411010063000 3313000 54512.6544977047 545.1265449770 

510872011011005 3458000 54608.4242117730 461.4554443678 

510853214001005 7233000 54617.6660187872 546.1766601879 

510411010031018 15952000 54710.6301842372 547.1063018424 

510411004041002 1440000 54725.3407105271 547.2534071053 

510411009311001 5540000 54768.4730233627 547.6847302336 

511277003004012 9011000 54801.4151959165 499.8663820397 

510853202003024 3954000 54839.4873964993 548.3948739650 

510853205002031 1938000 54866.0529239923 548.6605292399 

511838702002002 999000 54872.8806157211 548.7288061572 

511455001021036 3073570.617 54947.4287596898 549.4742875969 

510818802002118 467000 54982.1024107139 549.8210241071 

510411009132020 9628000 55065.7284585608 550.6572845856 

510754005003000 4764000 55091.0358469337 550.9103584693 

516708206005011 1085000 55141.3082082460 503.2192817497 

511838701001132 287000 55381.6531010145 526.8207593668 

510411004073020 1208000 55442.3105407283 554.4231054073 

510411005043014 1431000 55566.3797803725 555.6637978037 

510853203001014 6409861.325 55589.3860450223 555.8938604502 

511818602002029 1516000 55594.2885841970 555.9428858420 

510872004071008 2369000 55629.1173827929 541.9610689251 

510853203001020 1706000 55681.5903006341 556.8159030063 

511498505001018 7679000 55761.4750971880 557.6147509719 

510853201004027 1406000 55844.0103765192 558.4401037652 

510872004071009 2977000 55910.0784786131 550.5299938507 

511838701001056 287000 55931.0607398085 545.0659118719 

510872015015006 862000 56050.9928446113 560.5099284461 

510754004002000 13034000 56051.4451752361 543.1438406363 

511498504004004 2379000 56121.2168059305 561.2121680593 
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511277002003018 9523000 56124.2953661650 561.2429536617 

511277002001018 2335000 56130.9984274764 561.3099842748 

517600710011007 1429000 56283.5144254481 562.8351442545 

510853201004036 1508000 56287.7911174595 562.8779111746 

510366003002039 1960000 56327.9526555942 563.2795265559 

511498504001009 1508000 56344.9659578716 563.4496595787 

510872008012012 1518000 56360.0698075983 504.9252834410 

510872003053016 4338000 56388.6373934893 563.8863739349 

510853209003000 4660000 56401.7940307587 554.1978455928 

510538402003009 6097000 56553.2157384561 565.5321573846 

510872005031055 2655000 56575.3371115210 557.7194619105 

510853207004015 1595000 56587.5555576237 565.8755555762 

510411007033001 2843000 56661.1609868100 566.6116098681 

510872015023022 1583000 56821.6332164300 568.2163321643 

510754004001030 9549000 56880.5950017908 568.8059500179 

510853202003012 6260000 56988.9478427624 569.8894784276 

510411008091010 12396000 57070.9708832005 570.7097088320 

517600608002013 1007000 57095.8165577959 455.5035286363 

510872005031043 3124000 57107.7596714950 550.9740964317 

510853201001047 733000 57233.6872843447 542.8601054534 

517600609001021 1674000 57271.9715942701 114.5439431885 

510872007002014 321000 57442.6690600893 566.1923036850 

510872016012049 970000 57522.1262323552 575.2212623236 

510853203001024 1965000 57663.8779801224 576.6387798012 

511455001011017 8056000 57836.0320913403 578.3603209134 

510872008043005 1726000 57877.4058097693 578.7740580977 

510872015021009 6064000 57998.6358738773 579.9863587388 

511455001021025 2164000 58054.1922226265 580.5419222263 

510872005031027 4637000 58054.3680142742 566.6795966819 

510538403001009 29025000 58079.5483190569 580.7954831906 

511277001003005 11917000 58106.7359551298 581.0673595513 

517308112001006 18806000 58179.2103991140 581.7921039911 

510853214004010 352000 58210.4085883907 541.1224700263 

511498505002011 6281000 58262.9778870183 582.6297788702 

510853201002034 517000 58321.1585672798 538.9365763867 
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510853211002004 3294000 58411.7804910093 584.1178049101 

516708201001004 1735655.5 58417.4301710712 584.1743017107 

511277001002019 7876000 58422.3824271127 584.2238242711 

510872005031061 1073000 58455.8020250841 545.4290147907 

511498505003031 4239000 58628.1258778631 586.2812587786 

510411009103012 5152000 58707.2061955896 587.0720619559 

511498504003032 2840000 58809.0712257578 588.0907122576 

510818802002125 2485000 58882.7118642018 588.8271186420 

510754004004009 4147000 58935.5286566749 589.3552865667 

517600608001003 11683000 58950.9293160685 117.9018586321 

511838702003083 541000 59032.8758634191 590.3287586342 

517600704003025 4714000 59205.5117599976 295.2074601191 

510818801002020 789000 59281.6688743070 592.8166887431 

511818601001016 5849000 59334.6851657267 588.7089769159 

510853214003005 3810000 59481.9963170200 594.8199631702 

515708302002028 1027000 59503.3942208788 595.0339422088 

510411008123004 3357000 59661.7786345987 596.6177863460 

510818801002028 1166000 59674.0740158820 596.7407401588 

517308108001022 1187000 59690.2310417283 516.2284553381 

510853203002033 2869000 59792.2279657705 597.9222796577 

517308103001027 538000 59814.7394255532 589.9841796197 

510411009262003 7481000 59848.3434088106 598.4834340881 

511818602002064 1332000.011 59971.2517626915 599.7125176269 

510872004091003 2925000 59987.1242595013 372.0456168284 

510754004001025 5698000 60020.6021866426 600.2060218664 

510853205003005 4843000 60031.8854428009 600.3188544280 

517600605004000 4165000 60179.7427868818 601.7974278688 

510853201001021 494062.1132 60281.7109200700 418.1491199794 

510853207003021 4178000 60308.9543108999 603.0895431090 

517600706004000 4905000 60361.1780245328 120.7223560491 

515958901003009 764000 60386.5608181606 316.5825367844 

515708301001002 3268000 60395.2643748655 603.9526437487 

511818602003000 2808000 60409.3480915378 604.0934809154 

517308105004016 8702000 60475.6320184374 546.4566024742 

510411010042027 4929000 60553.6450725135 605.5364507251 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510853202003019 3952000 60625.8299916610 606.2582999166 

510872008011012 36897000 60638.9644809622 513.8828926611 

517600601001030 2872000 60645.6134350283 121.2912268701 

511498505001029 1653000 60655.6747932237 606.5567479322 

515708301001001 1947000 60716.5305927783 607.1653059278 

510411002052004 2325000 60764.7560430969 607.6475604310 

510853201003016 5168000 60780.9483687971 607.8094836880 

510853209001002 21475000 60982.0152576600 609.8201525766 

511818602003082 1626999.988 61106.6431152276 611.0664311523 

510853201001063 2710000 61116.7858286415 543.9229811955 

510538401006000 4119000.399 61157.3615207317 611.5736152073 

510853201001004 5300195.067 61263.6465811138 557.1318208006 

517600609001028 2493000 61285.2395924660 561.8920556322 

510754004004004 6984000 61297.1125386402 612.9711253864 

510872004091016 2466000 61305.8776733394 542.5213903641 

511498504003055 886000 61360.9346760449 613.6093467604 

517308101001016 3967000 61598.5245251054 475.8785815715 

510853205001001 3568000 61609.7104446825 604.5291777583 

510411004082002 721000 61645.9594266562 616.4595942666 

510872004091001 13029000 62024.4719786657 225.5077276700 

510872005031019 21605000 62038.1318992559 292.8596477937 

511277001002021 17132000 62103.4170354687 621.0341703547 

510853209003001 2458000 62145.5054462921 609.7277142748 

510853202002019 4683000 62157.6594737861 621.5765947379 

510538401001000 1384000 62279.6765539768 622.7967655398 

511498505001049 1365568.237 62330.2306403147 622.1571128788 

510872012023005 5835000 62399.8579699726 570.2599895871 

511277003003027 5354000 62446.9681279962 624.4696812800 

510411007032018 9213000 62450.7630138107 624.5076301381 

511838701002069 1874183.036 62623.2888494381 626.2328884944 

510411007032003 3366000 62713.3317406056 627.1333174061 

510818802002011 621000 62745.3426799710 627.4534267997 

510754001004020 19185000 62776.3101555958 593.2334151665 

511498503003007 30867000 62963.0755207683 629.6307552077 

517600710021025 1930000 62978.0189365776 629.7801893658 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510872001192031 320000 63203.5815191657 566.5869898798 

517308112002001 1777000 63302.4926940911 299.4418709329 

517308101002007 1174000 63318.9016702232 126.6378033404 

510411009273001 4216000 63424.6573041850 634.2465730419 

511818601001030 10548000 63454.8670468654 593.1356497482 

511838703003022 1304999.989 63489.2520415026 634.8925204150 

515708301003016 985000 63538.9130127197 635.3891301272 

510853201003013 1355000 63539.1492193441 635.3914921934 

517600205002006 454000 63559.9999976932 635.5999999769 

515958901002022 1981000 63580.5176993682 157.4377844165 

516708203001013 4273000 63605.2876560472 636.0528765605 

510853208011037 8435000 63701.2838557721 637.0128385577 

517600506002033 6313000 63749.9992577576 150.0551673702 

510872001223003 18347000 63850.8745451710 624.3367467235 

510411008121002 18442000 64007.5457082864 640.0754570829 

510853201002031 1007000 64042.2537021774 581.8976905866 

510853214001001 3773000 64187.2539754159 641.8725397542 

510411010041001 3215000 64297.9448153757 642.9794481538 

510538401005083 1473000.797 64384.5300669239 643.8453006692 

510411001072002 36269000 64642.9078770808 646.4290787708 

510411007011002 15475000 64693.7058088633 646.9370580886 

510853207005024 2595000 64768.8373372568 642.9504242425 

510411007034001 3444000 64771.9392897984 647.7193928980 

511818602002084 1603000 64814.8025004828 648.1480250048 

510411004031010 8296000 64849.1482299269 648.4914822993 

511455004002005 8955000 64886.4887670687 648.8648876707 

510853201001026 1824000 65024.2165030012 458.5630257148 

517600701001020 2682000 65090.1078240477 264.4190694434 

511838702002054 1094000 65138.5216462397 492.7147227167 

510872001192001 320000 65155.3665227576 638.1294047089 

510853201004029 1405000 65241.2013361789 652.4120133618 

517308103001020 714000 65310.4895057472 653.1048950575 

510872001072009 1744000 65381.4565298634 653.8145652986 

510853202003023 1209000 65472.7214321435 654.7272143214 

517600701001025 3180000 65514.8511687502 131.0297023375 
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CensusBloc FldExp Damage AnnDam 

510411008132011 17271000 65555.8823603190 655.5588236032 

517600305001105 556000 65646.3460340230 656.4618548167 

517600711001004 8161000 65712.0683717316 131.4241367435 

510754004004040 439000 65754.1942978007 626.8894847604 

517600608001002 1743000 65769.5588119393 131.5391176239 

510853202001002 16942000 66019.2211470665 660.1922114707 

517600601002053 472000 66079.9999991239 660.7999999912 

510853202001008 5783000 66154.8975319580 661.5489753196 

510872008021022 2465000 66329.1609267806 159.2692679973 

517600205002018 3353000 66333.8154022060 663.3381540221 

510411010031030 5262486.049 66388.7707257475 663.8877072575 

517600710011010 767000 66420.9412619994 664.2094126200 

516708206001012 3276000 66458.9439226751 664.5894392268 

511277003001007 4881000 66459.5653760193 577.8534326507 

510853208011008 5957000 66741.0340127701 644.3042886554 

510872003011013 1323000 66756.2305932287 639.7720668166 

510853214003015 8245000 66852.9956383335 668.5299563833 

517308103001003 401000 66982.0702583368 390.6161179867 

517308103003006 1571000 67044.9639942541 544.4875502714 

517600606001021 3604000 67265.6673588723 672.6566735887 

511498504003016 5341000 67282.9397945455 672.8293979455 

510411004071014 548000 67381.5402774180 673.8154027742 

510411008141000 17119000 67517.6866351762 675.1768663518 

517600608002011 1131000 67554.2009478401 356.4542424344 

510872009041024 793000 67611.1767644720 309.2653411068 

510853201001074 1461000 67623.9329547289 605.9403361737 

510411002083007 793000 67630.8428608136 676.3084286081 

510853211004014 1830000 67642.1627003043 676.4216270030 

517600708013000 398000 67817.9160576329 401.7899854349 

511455004002010 15335000 68007.1597511352 680.0715975114 

510853202003020 3053000 68037.3232179684 680.3732321797 

510872004061007 2134000 68053.3782164350 662.4463890051 

510853203001009 1138000 68354.5443691470 683.5454436915 

511277003004036 926000 68356.3771726707 648.5842335496 

511498504004006 8118000 68394.2749243513 683.9427492435 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510853210022020 653000 68453.7131350078 648.4875103580 

510872016021030 3713000 68561.1521877587 523.9824525499 

510872011013007 2772000 68706.2043269670 615.6672582147 

510411008163009 492000 68879.9999969539 688.7999999695 

510411007021007 661000 68911.8644424529 689.1186444245 

510411005043012 54038000 68987.2986325775 689.8729863258 

510853201002018 2489000 69135.5548848300 613.6074942429 

510872001073014 4717000 69285.4743997312 692.8547439973 

510754001001004 12425000 69404.9336610571 694.0493366106 

510411009152029 21898000 69452.7821578818 694.5278215788 

510853210023013 7035000 69514.1332193848 675.6388488368 

511498505003030 3898000 69545.0416634976 695.4504166350 

517600109004028 1179000 69598.9130996216 689.7208172515 

510872001243007 336015.0629 69793.0108068061 685.6069229791 

510754005002032 2913000 69865.9823077612 698.6598230776 

510853204001007 1999000 69919.8197586676 664.3951792660 

510853202001007 12861000 70168.1955581205 701.6819555812 

510853209003019 12114000 70258.5033388834 702.5850333888 

516708201001015 3473000 70572.8663101906 705.7286631019 

511818601002027 321000 70619.9999969947 706.1999999699 

511838701001092 505000 70700.0000005407 141.4000000011 

510872014011007 2783000 70754.3336385396 691.1706952972 

511277001002023 23027000 70779.8238973125 707.7982389731 

510411009222007 3734000 71048.8607744141 710.4886077441 

510853203001023 4944000 71062.2414814735 710.6224148147 

511498505001023 724000 71242.5137574037 712.4251375740 

510411010041034 1850723.795 71483.6086570402 714.8360865704 

510538406002073 7528000 71770.3186353685 717.7031863537 

510872001161005 709000 71845.5945930015 705.6708838370 

510872001241001 35841000 71919.8891236965 719.1988912370 

510411008041016 14282000 72041.0307227798 720.4103072278 

511277002003013 2101000 72080.0868690326 720.8008686903 

517308112002002 2242000 72082.5128853916 272.9743307715 

510538405001008 16119000 72226.2074893240 722.2620748932 

517600402002031 875000 72329.8891428842 617.0523394447 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-3-lxxxviii 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510411008123018 953000 72458.0837541065 724.5808375411 

511498504003030 10448000 72558.6989249955 725.5869892500 

510754004002009 330000 72600.0000042745 726.0000000427 

510411009131004 83150000 72636.4148619249 726.3641486192 

510853212013002 14493000 72705.8368280938 727.0583682809 

510853204002010 8185000 72933.9647493399 729.3396474934 

510872009011021 2365000 73014.7446161420 688.7389593907 

511838702002043 365000 73098.0475811409 663.5871347445 

510411009121013 1087000 73116.7759642566 731.1677596426 

511277001003013 1461000 73188.1568819441 731.8815688194 

510872001081009 6871011.171 73264.3095059528 658.3375612553 

510818801002038 1251000 73334.5796009804 733.3457960098 

510853203001021 1357000 73382.7485315722 733.8274853157 

510754001001034 1025000 73448.2254092050 734.4822540921 

510411008123008 3368000 73512.0910561491 735.1209105615 

510853206022046 1986000 73528.1885411680 721.4572040153 

510538402001008 7789000 73832.9187012150 738.3291870122 

510411008134001 528000 73920.0000000000 739.2000000000 

511277001003010 26856000 73957.1566807146 739.5715668071 

510853202003022 6844000 74060.6956377910 740.6069563779 

510853205002017 1296000 74126.3312209522 741.2633122095 

511838701001104 341000 74162.6171793247 741.6261717932 

510754002003016 1180000 74195.7597650972 726.7780020790 

511498504003029 7614000 74261.0241345742 742.6102413457 

511818602003019 1303000 74474.8377802576 744.7483778026 

510411004083004 540000 74535.1899319331 745.3518993193 

517600701001036 12061000 74695.7830658648 738.7178676245 

510411004083003 1033000 74861.6927825150 748.6169278252 

517600707002014 1098000 74926.6934838901 665.2712626231 

511498504003052 5144000 75045.1569267608 750.4515692676 

517600301002000 6605000 75229.9430587531 752.2994305875 

515958902002007 1408000 75419.1791278040 623.4740911780 

510853204002028 2885435.194 75449.3315478170 754.4933154782 

517600706002000 45199000 75500.9743546446 151.0019487093 

517600706001027 3090000 75572.6723592290 151.1453447185 



Flood/GIS Methodology 

B-3-lxxxix 
 

Table B-3-3. Annualized Data by Census Block 
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510872001162001 445008.5208 75606.3761075542 708.1902112540 

510872008021027 1771000 75743.8542591481 151.4877085183 

510818802001004 458000 75867.3766692429 646.5406076452 

510853201003000 6877000 75921.5630229256 759.2156302293 

517600711001030 1292000 76118.2974989324 152.2365949979 

510872004091019 4487000 76165.3099102377 563.0520183893 

511277003003019 25546000 76543.2500655531 765.4325006555 

510853214004024 19162000 76546.7674845446 765.4676748454 

510853202002018 4864000 76833.2780805683 768.3327808057 

517600701002007 1823000 77028.7696712752 517.4364550810 

511498504002008 10594000 77157.2880463257 771.5728804633 

510411009272011 1494000 77201.8635824996 772.0186358250 

511498504004026 3238000 77423.1577624842 774.2315776248 

511838701002033 845000 77444.3810004406 727.1284508223 

510411007033007 11204000 77514.9768034167 775.1497680342 

510872016021027 1843000 77528.6575018103 685.5670470479 

510853207001012 535000 77660.2462287995 776.6024622880 

517600110002018 1152000 77950.5629222803 774.8437185563 

510818802002031 707000 78013.5705922864 780.1357059229 

517600107003001 2798000 78211.3534981880 782.1135349819 

510538406002024 9064000 78212.1852781408 782.1218527814 

510754002003012 5865000 78286.0034647373 738.2396463180 

510818801002000 1419011.808 78475.1845374778 784.7518453748 

510411010042029 3925000 78568.4142105530 785.6841421055 

511498504004003 1925000 78730.0437393839 787.3004373938 

511455003001016 708000.016 78864.3662599258 788.0086180917 

517600710021022 3066000 78908.4579332005 789.0845793320 

517308105004006 1936000 78911.6650861642 773.4492502760 

510872014011003 3290000 78949.9511131617 770.5329583797 

510853203002002 2386000 78976.3896654633 789.7638966546 

510853203002007 6501000 79242.4271130600 792.4242711306 

511498504003039 5269000 79319.9642222169 793.1996422222 

517308111002007 2847000 79394.7796913545 793.9477969135 

510853201002007 5199000 79469.1245193427 794.6912451934 

511838701001113 362000 79640.0000010121 796.4000000101 
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510853201003004 5553000 79705.5029519589 797.0550295196 

510411001062040 1258000 79792.7044282380 797.9270442824 

511818601002063 2064000 79906.5929711568 799.0659297116 

510411007034003 7224000 79973.3702297720 799.7337022977 

510411004052000 2509000 80305.5622614267 803.0556226143 

510853201003029 10445000 80494.5727747548 804.9457277475 

510411004031014 1329000 80623.1459764943 806.2314597649 

517600110002001 3596000 80658.2754600444 806.5827546004 

511277003004043 1045000 80769.4832112399 783.5597773697 

511838702002042 2017000 80847.8463181596 709.0357743566 

510853201003023 9964000 80873.6008994993 808.7360089950 

510411007021002 11197000 81463.1861951857 814.6318619519 

510872005011015 1195000 81496.9994533443 504.2607582093 

510754002001055 3611000 81529.3575962581 815.2935759626 

510872001043000 3019000 81556.2477529327 815.5624775293 

517308108001008 895000 81721.0933390370 817.2109333904 

510872004064014 726000 81762.0965178058 300.2848303484 

510853214002018 8346000 81899.1553803732 818.9915538037 

510872016021010 4380053.665 82002.0060881471 721.0056570991 

510853206022028 1871000 82002.4470058400 797.0291462820 

510538406002025 9596000 82080.2253834497 820.8022538345 

511277003004031 581000 82183.6165423778 797.2256648326 

511838701002003 4352213.111 82190.6884086310 681.0918916514 

511838702002081 442000 82235.3376342358 763.8795543819 

510872016011002 1713000 82243.4084973876 822.4340849739 

517600110001009 1474000 82449.3656602362 809.8815746512 

511498504004016 1248000 82467.6368906683 824.6763689067 

510872001203000 25335000 82607.9018421260 826.0790184213 

510754001001044 2271000 82705.7666176239 827.0576661762 

511498504002006 3348000 82756.0670498891 827.5606704989 

510872003021015 8361000 82765.9243544587 753.2914071794 

516708204001012 8041000 82863.5478396550 788.5991689869 

510853210022016 9490000 83183.4625276222 764.2617706652 

517600706003002 2914000 83201.7309694824 166.4034619390 

517600710021024 626000 83310.3100179534 833.1031001795 
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517308110003015 8774000 83339.5045934013 833.3950459340 

510538406002041 4386000 83453.5430482282 834.5354304823 

510538406004014 2543000 83619.5117096937 836.1951170969 

517600301001001 14884000 83863.9983054210 583.9808975987 

515958902002023 1760000 84069.1849905987 572.0279973059 

510853203002004 3334000 84083.6928764522 840.8369287645 

510538402002000 21064000 84108.5366242198 841.0853662422 

511498505001009 979000 84288.1908230948 842.8819082309 

510872016022001 1589000 84339.4101300847 797.1821120896 

510411005041011 4406000 84699.6646982314 846.9966469823 

510818801001144 3785000 84734.0476037397 847.3404760374 

510853206023013 17039000 84744.2759012864 847.4427590129 

511455001021028 3022811.577 84795.0625946761 847.9506259468 

510411002052002 17966000 85010.8257394279 850.1082573943 

510411004072000 3244000 85020.2181894532 850.2021818945 

511277003004022 926000 85312.0813200993 750.3913769098 

510411009123000 13856000 85351.1029308344 853.5110293083 

516708206001008 959999.9999 85463.1340580837 854.6313405808 

511498503004021 8787000 85543.6228340000 855.4362283400 

517600706002004 44010000 85605.8748703633 171.2117497407 

517600602001001 573000 85647.5365310053 856.4753653101 

510853207002003 7842000 86067.7023916879 860.6770239169 

510538406001074 1382000 86121.8824245080 861.2188242451 

517600704003006 4103000 86270.3408756739 780.3172227985 

510411008123030 3318000 86279.4645569078 862.7946455691 

510853207004020 4005000 86306.5916183466 835.0695776911 

510853207004028 709000 86519.5917347265 850.7921433249 

510754001001045 5775000 86716.5596537898 867.1655965379 

511498504003028 5207000 86724.9950213434 867.2499502134 

510853201003011 1313000 86748.8944745042 867.4889447450 

511838702003155 2094000 86878.5340535407 868.7853405354 

510853201002006 890000 86944.5414922913 869.4454149229 

510411007034002 2568032.225 86992.7697316391 869.9276973164 

511455001013006 4649000 87087.7925439954 843.9259890091 

510366003002014 1258599.023 87097.0708087501 866.7253189622 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-3-xcii 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

517600708021005 954000 87132.2778826478 174.2645557653 

517308103001032 2431000 87294.8341369969 872.9483413700 

510754001005035 1199510.892 87299.6254102189 826.4659809198 

510754002002007 18127000 87433.0098936489 874.3300989365 

510872016011009 7463000 87444.4434457721 874.4444344577 

510872004053022 3076000 87588.4896364538 867.3630247852 

510853201004025 3778000 87667.1451380836 876.6714513808 

510853205002005 8758000 87833.9190200972 878.3391902010 

511455001021041 1886725.105 87849.9991755668 878.4999917557 

517600605005008 1356000 87871.3444843120 878.7134448431 

510872009031030 558000 87926.4807596790 852.5418000250 

511455001021000 25477000 87927.4604914440 879.2746049144 

510411008123019 2897000 87934.3782344650 879.3437823447 

510538406003028 5387000 88053.2642823383 880.5326428234 

510872001201001 31001000 88277.5752884682 882.7757528847 

510872005031062 2914000 88407.2455998603 691.7858456776 

510853207004029 1772000 88452.4855463192 876.1882049469 

511838702002084 417000 88516.9845150371 873.8381511664 

516708204003003 1499000 88554.6460678843 829.7023282384 

510411008122009 1081000 88680.9864025250 886.8098640253 

511277001003026 32511000 88724.8458803420 887.2484588034 

510853202001014 8407000 88822.3310975250 888.2233109753 

510853214004015 16184000 88864.4886734596 888.6448867346 

510411008113022 17235000 88871.8745504293 888.7187455043 

510366001002041 690000 89072.8925775687 890.7289257757 

510853214002014 2044815.612 89278.2003346753 892.7820033468 

510853201003006 1978000 89592.4998268520 895.9249982685 

510872016021025 802000 89730.1217875306 870.4050596080 

510411007032017 4457000 89759.1275374174 897.5912753742 

510853205003006 7663000 89863.6420719791 898.6364207198 

510411010042032 1534000 89921.7699793156 899.2176997932 

517600709005019 1202000 89959.9173347925 536.7165636043 

510538406001035 1767000 90212.8338073008 902.1283380730 

510872014042012 6122000 90223.5787864838 902.2357878648 

511498505002022 8680000 90252.1736536059 902.5217365361 



Flood/GIS Methodology 

B-3-xciii 
 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510872001081001 9805000 90287.5439283587 504.3621924700 

510853209003018 2574000 90339.8884386425 903.3988843864 

511498504004020 1484000 90438.9643631350 904.3896436314 

517600608002010 575000 90537.9395407586 856.6066219902 

510872008043004 1726000 90603.2671717127 906.0326717171 

511277001003044 1073003.268 90761.5795810507 907.6157958105 

510853214003018 8072000 90812.9760950639 908.1297609506 

510853201002029 9692000 90837.8321051755 908.3783210518 

516708201001013 1317000 91082.8597845948 910.8285978459 

510411005011000 2804000 91121.0140954209 911.2101409542 

511277003003110 1025352.231 91138.8588243598 888.5652072504 

516708206001004 1915000 91164.7504322729 911.6475043227 

510411007013005 4625000 91170.0523528355 911.7005235284 

517600701003014 4006000 91207.5965830482 182.4151931661 

510411007014000 21822370.02 91227.2844353549 912.2728443535 

517308111002006 1666000 91343.3044722490 826.3789405126 

510411008122008 6250000 91391.2466705423 913.9124667054 

510366003001031 799000 91490.2419368905 914.9024193689 

511838704002021 4017000 91517.1496974068 915.1714969741 

511455004002040 2202842.518 91530.4211359585 915.3042113596 

510538402004003 7866000 91659.2681434690 916.5926814347 

511498504002007 2278000 91670.0581119505 916.7005811195 

517308103002008 6925000 91970.9314714153 372.4327151099 

511455004001007 9025094.492 91985.6770858629 919.8567708586 

510853208011004 17721000 92032.8160513093 920.3281605131 

510853201004002 4623000 92036.1849613478 920.3618496135 

510366003002086 1255000 92154.4081268810 872.7747854801 

510754001001037 6412000 92268.7699214790 922.6876992148 

511455004001034 3282000 92483.1324517846 924.8313245178 

511498503002005 944000 92553.2173563811 925.5321735638 

510411004033023 3808000 92598.7748952413 925.9877489524 

517600205002049 2033000 92724.6154810185 185.4492309620 

510872001161004 3718000 92766.1130642558 894.4580998497 

511838701001157 1048000 92782.3995247308 616.1248376990 

510754002001027 11101000 92875.5602910097 928.7556029101 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510411008162017 3012000 93009.5314003889 930.0953140039 

511818601002022 2222000 93091.4946805383 930.9149468054 

510853202002002 1924000 93129.0186470404 931.2901864704 

515958902002010 1207000 93134.0298917836 585.6989749085 

510411005053007 12450000 93237.5004622419 932.3750046224 

517600204003015 624000 93387.2823944336 335.5346365839 

510872001162021 3500000.221 93409.8442548668 696.8405732071 

517600711001031 3078000 93505.0544256002 187.0101088512 

510853210012011 11642000 93521.5397152175 896.8824312972 

517600608002015 953000 93531.3742865211 608.5961886130 

515958901002036 457000 93992.3117473975 939.9231174740 

517600204003003 46512000 94001.9442547085 188.0038885094 

510538406001040 1927000 94069.6087268175 940.6960872682 

510853207002007 7044000 94071.8413843000 940.7184138430 

510818802002014 758000 94204.3216886485 942.0432168865 

511498503001030 2133000 94759.1882907501 947.5918829075 

517600608003000 12498000 94855.4757082825 254.6001192202 

510818802002139 2675000 94866.7886048438 948.6678860484 

517600609001006 16235000 94927.9827409493 832.4817241721 

515958901002019 511000 94994.8467821834 779.1864465331 

517600402002025 10479000 95003.5874598056 774.4064104519 

510538402001001 14013000 95038.2177409940 950.1477951808 

517600706001003 844000 95295.9391138817 190.5918782278 

517308104002004 1142000 95298.8921578799 870.1140379132 

511277003002015 2749000 95435.1475932602 937.3695382372 

510366003002074 1118000 95508.9371306850 916.2985551871 

510853202001009 3361000 95524.5768187874 955.2457681879 

511838701001095 435000 95700.0000015796 957.0000000158 

510872004111000 2294000 95760.2038547108 929.9899829303 

510853212014005 11493000 95789.7690535208 956.6330786359 

515708305001001 1003000 96089.4269775588 960.8942697756 

510411010053007 4507000 96170.0026125677 961.7000261257 

510853201003019 8151000 96285.5192756495 962.8551927565 

510411008071005 3917000 96391.2980677074 963.9129806771 

510872004041030 4516000 96535.0051188913 519.6730246737 



Flood/GIS Methodology 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

511277002001000 539000 96611.8868820003 963.3182188427 

510538401004052 3377000 96622.8459855654 966.2284598557 

510853207005000 3867000 96708.7116069044 967.0871160690 

510853202002022 7878000 96816.6724790766 968.1667247908 

510872016022013 4343000 97021.6690725524 970.2166907255 

510872003021012 2388000 97194.2773230747 815.0910841278 

510366003002006 2749000 97209.9235177048 970.9549584063 

510818802002004 1094000 97647.4420595448 976.4744205954 

510853212012004 20987000 97707.7775183904 977.0777751839 

510411004031019 2252000 97810.5751879410 978.1057518794 

510411008112016 6953000 97933.1854098344 979.3318540983 

517600710021020 6056000 97992.0015869210 979.9200158692 

511838701002001 2748000 98105.3941864444 918.1774141538 

515708301001027 1894204.035 98363.9112152640 983.6391121526 

510872008012021 7293000 98410.1599632239 789.0343799672 

510411004082000 33256000 98456.3125048705 984.5631250487 

511838702003100 1082000 98513.7183804620 985.1371838046 

517308111001012 27485000 98607.0386411853 986.0703864119 

510853203002019 1864000 98675.9559791130 986.7595597911 

510411002083006 1559000 98701.6749891063 987.0167498911 

510411004072001 925000 98709.0646667502 987.0906466675 

517600110003001 3017000 98818.4130680294 988.1841306803 

511277003004046 464000 98823.7908447986 942.6509803385 

511277002001027 26802000 98931.8769733407 989.3187697334 

510872016022002 3626000 99002.5360698742 950.9230661007 

510853202002012 10908000 99044.0461635452 990.4404616355 

517600708021000 1529000 99183.7962993053 232.6414061733 

510411007013007 6447000 99431.6503893406 994.3165038934 

510411004082003 787000 99534.8639747071 995.3486397471 

510872016021009 2585003.623 99545.3659543905 851.6547040089 

510538406004028 2995000 99717.6504350659 997.1765043507 

510872015023027 8339000 99763.2041834662 969.7540175993 

510872004064017 3693000 99860.9110998835 284.9845921590 

510411007034005 10005000 99984.4353963439 999.8443539634 

510411004083002 1545000 100035.0369154260 1000.3503691543 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

511498505002001 4591000 100079.9972184070 1000.7999721841 

515708303001002 3187000 100304.5212529770 1003.0452125298 

517600305001097 8674000 100376.2844236570 1003.7628442366 

517308105002002 747000 100383.1653268870 888.1080422023 

510818802002021 754814.3852 100455.7019449140 1004.5570194491 

510872001203025 1782000 100566.9207616530 425.7597116331 

517600601002038 722000 101079.9999954850 1010.7999999549 

511498505001032 23273000 101103.4396404280 1011.0343964043 

511838701001083 460000 101199.9999994190 1011.9999999942 

517308101002003 986999.9999 101254.7696311500 345.4313099123 

511838702003176 1082000 101481.1026911010 1014.8110269110 

510411009121009 18969000 101614.3391123060 1016.1433911231 

510411009272001 4476000 101717.5551885450 1017.1755518855 

510872014041035 3386000 101749.5659945260 1017.4956599453 

511277003001006 2890000 102199.1989248210 964.1028918603 

510411008112024 7474000 102329.2610044460 1023.2926100445 

511838702003096 1464000 102361.3699143140 1023.6136991431 

510853214002009 14431000 102828.2988732670 1028.2829887327 

510853214003001 13735000 102866.3060544560 1028.6630605446 

510872001123012 3909000 102910.3290631260 993.9709137600 

510872016011003 3976000 103003.0108470330 1030.0301084703 

510872008012027 2033000 103507.5508323160 884.0447507315 

517600609001031 2754000 103751.3965484940 1037.5139654849 

511455001012001 25945000 104085.3618904580 1040.8536189046 

510872004041020 976000 104476.9162079420 971.3323326453 

515708302002000 1112470.175 104753.8588060620 1047.5385880606 

510818801001007 7566890.556 104988.1938467600 1049.8819384676 

510872004041013 34872000 105025.3885457150 1050.2538854572 

510872016022005 9315000 105122.9828908870 1051.2298289089 

510872002023006 1734000 105178.6091513950 1051.7860915140 

517600211001001 654000 105318.6420902570 861.0618510685 

510872005031028 3824000 105496.3206889910 1023.8607648771 

510853207002000 10281000 105956.2578534810 1059.5625785348 

510872016011006 3363000 106077.2632509250 1060.7726325093 

510872014012025 4614000 106097.2392173150 1060.9723921732 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

511498503004019 845000 106344.7423011810 1063.4474230118 

510754004002002 13263000 106507.1059254220 1065.0710592542 

510853202003007 14479000 106697.4535353200 1066.9745353532 

511498505002058 904000 106771.5065455880 1067.7150654559 

510366002001009 2750604.51 107141.6687803300 1071.4166878033 

510853201003015 9728000 107378.1881273020 1073.7818812730 

510872008012013 664000 107430.7595281150 1014.0138439864 

517600607001003 639000 107479.9017978670 1074.7990179787 

517600601002000 489000 107579.9999955420 1075.7999999554 

510872007002010 1647000 107676.6223236310 986.5349427373 

510872009011017 1581000 107740.0507052910 988.0290297800 

510411008163005 9838000 107774.8744509070 1077.7487445091 

510754004002006 13505000 107961.2934469350 1079.6129344694 

517600701002002 2119000 108169.8793699460 1017.1315365389 

510872001123017 2117000 108298.9130127580 625.8144512926 

510818801003036 8239000 108412.9824126150 1084.1298241262 

510754004001001 19903000 108448.8284386500 1084.4882843865 

511818601002058 3506000 108493.5266000300 1084.9352660003 

510872014042002 3208000 108589.3336141480 1085.8933361415 

517308112001022 1021000 108591.9783659630 1058.3443372608 

511498505003051 8664000 109033.8287478970 1090.3382874790 

510411007013006 9063000 109224.4491757730 1092.2444917577 

510872001162000 7135000 109439.1154043070 1074.9013715699 

510872001082024 498027.613 109548.0229774420 1095.4802297744 

517600601001054 783000 109620.0000030260 722.3669320508 

510366003002037 2300809.806 109763.9719572580 1097.6397195726 

510538406001018 4057000 109789.3313287670 1097.8933132877 

510872001152001 27521012.07 110023.4076746940 1061.6033674579 

510872004064007 55825000 110178.9050193040 526.2225883921 

510366001002005 6507378.854 110213.7776380020 1102.1377763800 

516708204003009 12053000 110330.9519576600 1073.8594150309 

510853212021003 3164000 110492.8519670240 1047.2818722711 

510754002001063 5360000 110892.2955796430 1108.9229557964 

511498504002000 1263000 110982.8857456960 1109.8288574570 

510853201003008 1290000 111015.3260771340 1110.1532607713 
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CensusBloc FldExp Damage AnnDam 

510411008163010 792999.9999 111019.9999895060 1110.1999998951 

517600710021003 1705000 111097.6774649140 1110.9767746491 

510853207004012 1240000 111202.1725246560 1111.9135255413 

510853202001018 4624000 111293.0750660580 1112.9307506606 

510853214003019 36007000 111543.7168302370 1115.4371683024 

510872007003017 2110754.372 111581.3619125210 1115.8136191252 

510853210021005 2111000 111659.6026571040 1087.0513566832 

511498503001015 12549000 111684.5881801580 1116.8458818016 

510411005041009 3155000 111772.0448993970 1117.7204489940 

517600402002029 1785000 112322.7786415010 1123.2277864150 

517600709002018 3624000 112503.7572690890 917.6423219457 

511498504004025 1364000 112559.5151381870 1125.5951513819 

510411005013017 804000 112559.9999941730 1125.5999999417 

511277001001008 22142000 112643.1753336010 1126.4317533360 

510872009011004 2576000 112656.5944310160 1126.5659443102 

517308102001009 791000 112662.0530631170 743.8921700011 

510872015023026 7483000 112774.7730098650 1070.5329755171 

510853201002024 6117000 112941.7246017720 1129.4172460177 

516708206003061 4447000 113231.4881897780 1132.1328539014 

510853203001006 19482273.74 113433.0029257830 1134.0031816965 

510872001191006 22591000 113714.1108767740 1136.0977806408 

510853203002028 5363000 113833.5098756910 1138.3350987569 

515958902001002 56335000 113887.2903809430 1138.8729038094 

517600701001007 1125910.072 113932.0728934660 1107.7792045840 

510853201003007 5772000 113941.9585484400 1139.4195854844 

510411009194005 3602000 114264.1812125130 1142.6418121251 

511277003003070 6644000 114315.0051150270 1143.1500511503 

510872005031034 2213000 114701.6701209960 1134.4440014786 

510853206021006 761000 114755.3357069220 1103.2757411658 

517600711002005 9878000 114838.9762774150 655.5888146942 

510853206021007 522000 114839.9999957200 1148.3999999572 

510411004052012 4865000 114851.6612070460 1148.5166120705 

511498505001050 2347000 114908.4190100450 1149.0841901005 

510872015013006 2249000 114976.4690394100 1015.1378787436 

515958901001000 4068000 115581.7623992340 1155.8176239923 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

517600701001016 1234000 116104.5349566330 1120.0816673657 

517308104001031 2807000 116194.0869135600 1161.9408691356 

517600609001029 1146000 116320.0107054990 1163.2001070550 

511277001002020 11850000 116635.2667344960 1166.3526673450 

511498502002017 7926000 117060.4635639440 1170.6046356394 

517600601002009 838999.9999 117459.9999926390 1174.5999999264 

510366003002000 993000 117655.8892797080 1175.4891962957 

511455001011015 4264387.82 117976.7154179550 1179.7671541796 

510853214001009 35134000 118019.8813005040 1180.1988130050 

510754004002001 18244000 118022.0575775510 1164.9779568263 

510853206023002 4952000 118119.9553206800 1016.6952459666 

517600701001030 1163000 118500.6235467990 237.0012470936 

510872009011020 7318000 118586.6881193510 1029.9775910725 

515958901002030 728000 118660.6747152400 1184.9679482600 

510853201003002 7356000 118894.4010721620 1188.9440107216 

510853202001005 13489000 118929.4753394330 1189.2947533943 

511277003002024 1983019.276 118972.4348218250 1182.3947161964 

510411010053005 43344000 119975.1067972430 1199.7510679724 

510411009222006 5744000 120276.0954933280 1202.7609549333 

511455004002037 4273172.423 120463.2644836990 1204.6326448370 

517308105002003 912000 120574.9617199830 769.4992065095 

510853201002004 7195000 121411.2247562800 1214.1122475628 

511277003002011 904000 121413.9301244670 242.8278602489 

511455004001005 5918066.794 121432.1174329400 1195.3367609145 

517600703002020 2675000 121800.2115540270 244.1321549870 

510872007001001 1133000 121887.3748895090 1108.7221344242 

510754002001030 14348000 122155.1122311650 1221.5511223117 

517600609001023 789000 122346.4710492880 506.1953050474 

517600205002050 6329000 122372.3636466890 244.7447272934 

517600604003003 16884000 122406.4860147690 244.8129720295 

517308105001004 13765000 122414.5946590480 1224.1459465905 

517600701001000 43788000 123151.2435397520 259.8942938874 

515958901002028 728000 123291.0303139880 1232.9103031399 

510872012021010 11426000 123321.3055218970 1125.5776308796 

511838701001077 580000 123667.6380239440 1181.6233125833 
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CensusBloc FldExp Damage AnnDam 

511498503004011 5835000 123732.1050914400 1237.3210509144 

510872015023005 4973000 123753.3532194590 1201.0260365258 

517600605005000 14665000 123834.6899680790 1238.3468996808 

510872001162002 633000.8076 124136.5650929550 1203.6713759033 

510872014033000 5300000 124232.7666992470 1242.3276669925 

511277003003045 2244000 124270.6213895110 1222.0359939728 

510411010031011 3489000 124458.8400901810 1244.5884009018 

511498505003042 1254000 124508.5323228530 1245.0853232285 

511818601001057 6360000 124592.7041259740 1236.5188842777 

510872011013001 24214000 124964.2777888370 1249.6427778884 

510366003001019 1398000 125044.5133551390 1250.4451335514 

510411008123031 1850000 125413.3986401730 1254.1339864017 

510411002073004 15728000 125515.3777241100 1255.1537772411 

510411008134000 3478000 125850.7820096550 1258.5078200966 

510853202003011 9748000 125895.9410875570 1258.9594108756 

517600709003001 2463000 125936.6576570460 808.3618043302 

510411004061022 900000.0001 126000.0000108030 1260.0000001080 

510411004083008 53299000 126329.9619857530 1263.2996198575 

517308105002008 12525000 126613.6641792520 1211.7628880474 

510411008123000 2358000 126655.0398472610 1266.5503984726 

510853207001009 3739000 126819.6630772330 1268.1966307723 

517600710011004 2475000 127026.1589988740 1270.2615899887 

510538405001000 11236000 127105.7550114600 1271.0575501146 

510853206023004 38614000 127191.1222975290 1083.6428443073 

511838701001162 580000 127599.9999991780 1275.9999999918 

517600506002019 6115117.744 128071.1421411230 1188.5867323360 

510411010031012 30831000 128196.1777127310 1281.9617771273 

510411008093015 19662000 128242.6015327750 1282.4260153278 

515958902003018 594000 128268.9357772140 1248.9344586148 

510818802002117 1011000 128505.0205009480 1285.0502050095 

517600701001009 4091000 128571.8890185700 1020.1909633484 

510411009293001 2491000 128902.8994914280 1289.0289949143 

511455002002000 7189000 128939.4288244320 1289.3942882443 

510411004071001 1865000 129093.9693867650 1290.9396938677 

510872007002005 968000 129187.5278763080 1186.0753608900 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510872005031038 1848000 129400.5576373850 1268.1048141671 

515958901002020 1093000 129409.1032473600 741.2498173933 

511498503003011 17643000 129426.1487255850 1294.2614872559 

510872001243009 4539044.688 129503.3744245630 1208.2855994467 

511498505002053 5008000 129632.4522056020 1296.3245220560 

510411004052013 4831000 129643.1030087580 1296.4310300876 

510872003053006 6320000 129658.9724865750 1296.5897248658 

510411009293013 1621000 129779.5300644210 1297.7953006442 

517600711001025 11108000 129817.5719669090 259.6351439338 

510853210023016 14967000 129837.8155073070 1199.8300082288 

517600708021008 7625000 129917.3083405930 259.8346166812 

511277002002011 4141000 129936.0947110150 1299.3609471102 

510411003001040 2762000 130436.4720014670 1304.3647200147 

510853204002002 16458000 130796.3494613910 1307.9634946139 

517600111004012 1593000 131545.4741062800 1315.4547410628 

510411004031007 2522000 131600.7559904170 1316.0075599042 

511498503004004 10223000 131753.0941511900 1317.5309415119 

516708204003012 3016000 132033.0774710210 1266.3229596590 

510872001212020 6877000.553 132055.6391815280 1188.6956604817 

510411005063003 76843000 132725.9663164750 1327.2596631648 

515708303002021 2773000 132900.6710725080 1329.0067107251 

510872009041023 2452000 133139.3195957000 1264.6918628360 

510853202001000 5688000 133283.1062915820 1332.8310629158 

510853204002008 18339000 133316.4813932740 1333.1648139327 

510411010071000 84089000 133332.7813729290 1333.3278137293 

510872014042021 5442000 133503.2596535470 1335.0325965355 

517600711001032 1723000 133635.8620832540 267.2717241665 

511838701002039 740000 134626.9915773460 1292.8366965036 

511838702002011 1894000 134879.2855022310 1348.7928550223 

515958902004017 3462000 135024.3707296400 1287.8247439141 

517600111004005 5678000 135052.6712689850 1350.5267126899 

510853206023016 4122000 135268.1676350360 1265.5316305609 

510872004041026 2626000 135337.8570681480 1249.2801917060 

510853214002008 13485000 135489.5274900320 1354.8952749003 

517308112002016 1211000 135649.3795361590 1191.3830993468 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

511818601002025 4852000 135727.9694155610 1357.2796941556 

510853205002020 2182000 135814.1827181490 1206.8272749411 

510853201002019 5613000 136428.2998896340 1192.6144165029 

517600703002009 730000 136492.3010646910 1355.1115511779 

510872005012022 5042000 136498.6800178770 1145.2198186505 

510853202003032 646000 136541.2248298190 1365.4122482982 

510872001181018 20264000 136879.0450649700 1368.7904506497 

510853214002001 7753000 136933.0419813260 1369.3304198133 

517308103004019 631000 136946.3790576150 1369.4637905762 

511455003001008 3613000.007 136960.1177110750 1359.2256448613 

510754005003032 12687000 137036.9206401270 1205.6223379710 

510411004033020 32973000 137038.3321161520 1370.3833211615 

510754004002018 8109000 137069.3983435730 1370.6939834357 

511455001011006 728000 137091.6833655430 1296.8849299895 

510853201002023 6905000 137336.8135394630 1293.6845255440 

510872008043002 15209000 137488.6247053790 1374.8862470538 

511277002002010 7281000 137546.2752635490 1375.4627526355 

510872004053020 13861000 137678.5472391620 1376.7854723916 

511498503002003 5258810.367 137776.7094031430 1376.9974912034 

510872016022000 2048000 137842.6800169730 1378.4267226723 

517308112001014 6416000 137843.3465917250 1269.1336525001 

511498501001000 14946000 138150.7861468310 1381.5078614683 

510411008162013 2670000 138732.5049097640 1387.3250490976 

511838701001018 931000 138786.9116838850 1360.4664936294 

510872002023007 1727000 139119.4789720960 1391.1947897210 

511838701001090 684000 139364.0724626220 1238.0177391261 

515958901002021 1039000 139541.8347424930 1068.3426133445 

517308112002003 1507000 139635.9336852890 1012.3559454960 

517600109004034 2001000 139905.9791833090 1233.3506016939 

511277001003052 1246199.855 139940.3100232490 1399.4031002325 

510872003021018 3705000 140028.2265273680 1227.9987847775 

510411009223004 1790000 140031.1220786970 1400.3112207870 

517308101002002 950000.0001 140290.5776987900 725.9148921399 

510411007014016 2473000 140433.8744183680 1404.3387441837 

510411007021004 12153000 140557.1201442840 1405.5712014428 



Flood/GIS Methodology 

B-3-ciii 
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CensusBloc FldExp Damage AnnDam 

517600708012009 10604000 140595.3062403510 1295.4800580384 

510872002023005 3634000 141137.6738503810 1411.3767385038 

510853208023027 2044000 141146.0959102370 1298.7074414950 

511498505001025 2886000 141331.1402524730 1413.3114025247 

510872015015005 5096000 141383.6073016600 1413.8360730166 

510872004064015 1448000 141524.3555869050 283.0487111738 

510754002001043 6548000 141622.1270990420 1416.2212709904 

510872001211011 2425000 142062.7734873510 1203.5396420206 

510411006003007 8090784.006 142309.0490895460 1423.0904908955 

510872010011030 653000 142413.5989009800 1419.1513200782 

510872008012014 1078000 142819.8659044080 1353.9702704989 

517600708021009 2394000 142833.7636795960 285.6675273592 

510872003032000 75809000 142958.8387250030 1429.5883872500 

511277003003102 650000 142999.9999949490 1429.9999999495 

510872004053031 3801000 143215.4611905470 1432.1546119055 

510411002064005 8056000 143827.3068703440 1438.2730687034 

510872003051014 12669000 144016.9395759490 1440.1693957595 

510754004002019 9012000 144371.4870119340 1443.7148701193 

515958902001023 1425000 144443.3995938750 1052.3678033896 

515958901002023 3575000 144491.0589362040 520.1747121569 

516708207001044 1186745.129 144512.0978930420 1344.8999759481 

511498505004002 3467000 144954.4636262120 1449.5446362621 

510853205001010 1071000 145025.5832046820 1422.0530115543 

517308101001004 1522427.215 145109.2358151500 1421.8397081921 

511838702002086 2040000 145751.2643285250 1385.6807325882 

511818601002010 3886000 145918.1152919850 1459.1811529199 

517600708014003 10245000 146007.1014564830 292.0142029130 

510872016022033 2005000 146023.9610882120 1460.2396108821 

517600601001055 1044000 146160.0000005960 388.6428737376 

510411007034017 7241000 146497.8250637640 1464.9782506376 

510411001061003 15523000 146657.7362851000 1466.5773628510 

517600601002016 1902000 147093.1362453110 294.1862724906 

510872001151015 2157014.914 147311.6062496000 1372.9359243064 

510411009124000 13832000 147403.9225480230 1474.0392254802 

511277003002001 796000 147648.6773465180 1339.9275246415 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-3-civ 

Table B-3-3. Annualized Data by Census Block 
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510853201002000 6402000 147838.1930557770 1478.3819305578 

510853202002000 9218000 148055.1663826780 1480.5516638268 

510411008113000 8579000 148223.0782140710 1482.2307821407 

510411008091007 12619000 148283.7171796710 1482.8371717967 

517600608002007 2093000 148445.0165176320 1341.1279404735 

517600205002043 961000 148482.3893624870 717.3065760745 

517308111001000 2078000 149016.3231177750 1326.7777421869 

517600608002000 1978000 149036.6282982810 1340.0718097369 

510853205001026 3895000 149243.7614549630 1460.7551227932 

511498505003040 3316000 149869.1377665770 1498.6913776658 

510853202003025 3103000 149984.2694134420 1499.8426941344 

510872001081013 684000.1339 150478.8416822340 1504.7884168223 

517308101002006 6740000 150651.6494965540 301.3032989931 

517600601002034 1078000 150920.0000070060 1509.2000000701 

510853210023006 6871000 150942.0508109240 1412.2465708732 

515958901003021 1667000 151016.5868733950 1206.3816554248 

510411009122000 77127000 151037.1746891280 1510.3717468913 

510872001072005 2701000 151163.4393600870 1511.6343936009 

515708301001029 24133000 151452.1437505890 1514.5214375059 

510853205002004 4494000 151479.0063170290 1284.9118283500 

517600608002009 706000 151637.6627200600 1485.1696719645 

510411010063004 36046000 151832.8496438170 1518.3284964382 

511818601002012 4681000 152260.3988990370 1522.6039889904 

510853214002013 15390000 152323.3874921230 1523.2338749212 

510818802002016 2365000 152585.7582636770 1525.8575826368 

510872001203016 2143048.918 152655.9157808450 1426.6874266114 

510411008151001 4142000 152760.2688316960 1527.6026883170 

517308110003018 7592000 152826.0123583010 1528.2601235830 

510853209003014 1454000 152834.3476559480 1494.9051725385 

510853208023026 1687000 153027.2779551070 1451.3930043941 

510872001123022 2149000 153179.4117956880 1258.3380628603 

510853214001004 12417000 153217.1727054090 1532.1717270541 

510411007012002 3701000 153318.9534853170 1533.1895348532 

510853214001013 2703345.716 153642.8454855770 1536.4284548558 

517308112002012 13290000 153872.0165751590 1421.5196338724 
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510872015013009 4979000 153973.3066248040 1539.7330662480 

510872014011015 2914000 154012.7221740270 1518.8581006765 

517600704003010 2645000 154134.3686754820 1341.3742925574 

510853207001004 26690000 154282.4519707070 1542.8245197071 

516708206005014 3168037.637 154446.2220412680 1457.1567636701 

510853202003026 7344000 154721.4589699070 1547.2145896991 

510411010053000 23990000 154749.1491989100 1547.4914919891 

510411003001007 3919000 154814.3071298320 1548.1430712983 

517600701001011 7748000 154902.0365375790 910.4893684524 

511838701001093 798000 154965.3771772950 1261.3290522561 

510411002052014 1876000 155030.6638330160 1550.3066383302 

517600109004007 3086000 155065.3778846800 1476.9812706638 

511498505002018 2691000 155166.5456232130 1551.6654562321 

511455004002019 5341904.923 155308.6279180950 1553.0862791810 

517308106001004 1623000 155333.5370333700 1553.3353703337 

511838701001100 709000 155955.7797667180 1559.5577976672 

510853205003003 14954000 156122.6711343680 1561.2267113437 

510872001243000 6213030.157 156300.8280426150 1406.5887133742 

517308105003002 8331000 156384.8568980150 1461.9236176501 

510872014012000 13609000 156486.1463643960 1564.8614636440 

511498505003043 4067000 156626.3674967760 1566.2636749678 

510853201002001 7574000 157072.8174036300 1570.7281740363 

510872001161030 4840000 157607.6616357940 1393.0508185627 

510411007021000 18267000 157671.5246433920 1576.7152464339 

510411009273002 16794000 157857.3378465460 1578.5733784655 

511818601002059 3886000 157863.0248464000 1571.4551388288 

510872004041021 4476000 157943.6706056650 1394.8760553699 

510754001005019 4001000 158040.1093992730 1365.6727142646 

510872014042001 9827095.751 158267.1445143090 1582.6714451431 

510411005012003 1166000 158293.1628341960 1582.9316283420 

511277003001001 1029000 158320.8748857670 1551.7619777173 

510754001005000 3882691.099 158469.0234007060 1422.7741823586 

517600707002005 12540000 158610.6205163070 1548.4101329642 

510853204002019 3809088.894 158965.7854260020 1589.6360229863 

510872016022011 2966000 159541.8023960830 1595.4180239608 
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510853203002013 11513000 159688.9136121550 1596.8891361216 

515958901002027 728000 160022.1376526730 1600.2213765267 

517600111004016 2078000 160153.6015605760 1601.5360156058 

510411002061005 10779000 160374.9864428710 1603.7498644287 

511498503001031 3235000 160410.1059218580 1604.1010592186 

517308108001001 807000 160493.5244953770 1521.1728722254 

510411005053001 54732000 161544.5946978100 1615.4459469781 

510411001061013 3602000 161676.0272580180 1616.7602725802 

510411009194000 9882000 161980.2660315870 1619.8026603159 

510872001192012 19484000 162075.4297671910 1594.6587313207 

510411010031001 7916000 162494.3284808980 1624.9432848090 

510853210023009 5177000 162819.6944666690 1474.8777901094 

511455001011007 1224000 163180.7331069770 1496.4421372218 

510853210023018 14881000 163225.5602180310 1568.4945238044 

510411009132012 10981000 163490.4310674780 1634.9043106748 

510853207004018 4085000 163570.9923812090 1563.7997701359 

510411008041017 2892000 163936.8140854670 1639.3681408547 

510872005031060 19949000 164176.1082744680 1617.5649128288 

517600305001104 1173000 164220.0000028880 1642.2000000289 

510872009012015 1667000 164910.6770850690 1634.3415356743 

511818602003089 1601000 165090.8451002550 1650.9084510026 

511455003001000 2176000.012 165335.7123437850 1650.4746387093 

517600111004009 2989000 165399.3253741640 1653.9932537416 

517600208002000 5489000 165466.6203525980 1079.3786711018 

510853207005023 6776000 165537.1646139220 1606.4852578432 

510872001182005 60386000.58 165954.3273520920 811.6371179384 

510853210023010 4356000 165978.5391700300 1554.8446600520 

510872009031002 37205000.15 166056.8991754080 1583.2243101984 

517600205002042 760000 166515.8715644370 1665.1587156444 

510872001122012 997000 166756.5918661880 1559.2246452096 

511498503001029 4400000 167100.4293722500 1671.0042937225 

510366003002040 917070.6992 167167.9445526640 1671.6794455266 

517600205002038 1102000 167392.6817017600 1452.1098910550 

510872001223013 2504010.276 167813.7615542580 1650.6506932501 

510411009321002 63045000 168068.7289746050 1680.6872897461 
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510853204001028 2429000 168229.9146787160 1680.2937648883 

510853208023004 2720000 169241.9269885630 1625.7346820210 

510853201003009 7343000 169546.7424540520 1695.4674245405 

510853209003003 6905000 169912.5382812850 1655.1311413388 

511838701001036 1010940.168 170092.9020808330 1617.2371823944 

511498504004002 6515000 170112.1424838430 1701.1214248384 

510853207003020 3124000 170563.8869813000 1705.6388698130 

517600701001029 2510000 170993.7763791770 341.9875527584 

511455001013005 16688000 171210.5289020600 1712.1052890206 

511455001021016 12192000 171579.4889952590 1715.7948899526 

510411005063000 4990000 171803.4663281380 1718.0346632814 

510411002081014 9551000 171927.6163434810 1719.2761634348 

510872005022015 12751000 171974.9937084620 1509.6345180258 

510872009011008 14125000 172011.2400712620 1609.5845021703 

515958901003004 889000 173114.8047724190 1642.7483548703 

517600605003001 8332000 173227.8130961890 1732.2781309619 

510872012021007 2552000 173524.8180149650 1645.8683516834 

510853208011013 9791000 173640.3371390050 1672.8357114120 

517600706001005 24817000 173655.3930837710 347.3107861675 

511455002001006 14467000.16 173754.9435141110 1536.7388149464 

510411001062032 3849000 173962.6687529550 1739.6266875296 

510411006003000 3169219.208 173992.1810096420 1739.9218100964 

510853202002017 9838000 174097.6884463850 1740.9768844639 

511277003002008 1535000 174109.1210316890 1114.0084198626 

510853205001011 5222000 174318.4274958790 1701.6210735023 

515958901002025 912000 174449.3156878310 1377.8235764366 

510853201001071 6123000 174795.9132655830 1504.6242290017 

510872004041023 10690000 174857.4202334430 1534.3210183403 

510872001161009 1951000 175020.7360282390 1720.7683557141 

516708204003011 1247000 175135.9629184710 1648.6494356179 

510366002002011 4853000 175246.6345109810 1752.4663451098 

515708301003000 2121390.494 175298.2024482410 1752.9820244824 

511498503004027 18565000 175454.7347367150 1754.5473473672 

515708301003022 9201112.442 175503.1517148600 1755.0315171486 

510872001231024 1349007.177 175528.2021413940 1297.2200090072 
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517600211001019 2465000 176951.8329107610 353.9036658215 

510872001191008 31249000 177098.5901788100 1770.9859017881 

517308101001017 2163000 177415.9347948970 1511.3801498182 

510411010041018 11272597.63 178786.1269036250 1787.8612690363 

510853207005026 10406000 178846.5614487520 1753.3009563966 

515958901002033 1570000 179099.8684196600 1790.9986841966 

511838701001078 1010000 179133.6850926830 1188.4084422018 

510754004001039 15569000 179157.7152429740 1791.5771524297 

510853204001013 7995000 179174.1261701300 1758.9226627819 

511838701001053 940000 179193.9246552910 1707.3637934658 

511498504003004 7364000 179447.7940203110 1794.4779402031 

511277003003037 3103000 179607.3547230560 1757.5582228118 

517600707002000 22594000 180080.8703852870 1715.9078119218 

511838701001010 2892000 180774.2134778730 1766.4969950328 

510411002053003 2073000 180810.7093816520 1808.1070938165 

511455002002035 19599000 181312.2355867210 1813.1223558672 

510853214003013 30104000 181614.0528155880 1816.1405281559 

510754001001038 12980000 182438.2478421070 1824.3824784211 

510411008112019 17160000 182561.1753493760 1825.6117534938 

510411005013016 5833000 183116.3075757620 1831.1630757576 

510872016022016 2421000 183149.5504444240 1831.4955044442 

510853214004013 5164000 183201.9913564200 1786.7213049490 

510411003001008 4556000 183326.6564382350 1833.2665643824 

510872016011000 6207054.661 183978.8518388940 1839.7885183889 

510853201001056 5277000 184049.3341456940 1649.7110280981 

510411007011000 2945558.921 184183.9519652390 1841.8395196524 

510411009293002 3282000 184281.9572962160 1842.8195729622 

511277002003031 1798003.794 184366.5467322100 1843.6654673221 

511455002002004 13993000 184373.8973004720 1843.7389730047 

516708203001001 47309000 184429.1894536290 1694.4153130038 

510872011013002 10197000 184900.6998296440 1731.3956697928 

517600205002044 1221000 185101.5438354120 1851.0154383541 

517308106001002 2392000 185101.7403965470 1826.6482053009 

517600606003000 2639000 185501.5928418990 1772.9310760345 

510411008111002 15317000 185511.5666194320 1855.1156661943 



Flood/GIS Methodology 

B-3-cix 
 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510853204002020 17019420.81 185830.3369450530 1858.0279036640 

510853206022045 4089000 186361.8509436580 1843.7058196499 

511498501001015 9842333.239 186849.8593588920 1866.7912052806 

510754001004025 8259000 187024.4190411470 1076.2622420268 

517600506002005 28641000 187196.3629375940 1713.0390492483 

510872016021008 4180001.401 187368.6894266870 1806.2987216618 

510853204002030 10063675.71 187533.1976733220 1875.2799833347 

510818802002000 1565618.421 187760.7939009360 1877.6079390094 

511498505002034 3087000 189012.2112275970 1890.1221122760 

510411007014008 6958000 189155.7419276860 1891.5574192769 

511277003001013 1682000 189776.8122248410 1886.0654669105 

510853203002008 27530000 189868.4662363960 1898.6846623640 

510853202003035 4896000 190547.5388910710 1905.4753889107 

517600602001022 1276000 190786.4596097860 1907.8645960979 

510538404001004 8050000 190976.4196783890 1487.5682653029 

510853214004000 1733000 191003.4749135910 1909.0788677632 

510411001062031 3487000 192875.1566294440 1928.7515662944 

510411010052003 10408000 192901.3260088100 1929.0132600881 

510411009151006 6494000 192906.6675057190 1929.0666750572 

510411010073002 1381000 193340.0000179310 1933.4000001793 

511277003004047 2208000 194148.5078590040 1284.8600379444 

510411008113005 37793000 194310.2457447130 1943.1024574471 

510754002001052 12880000 194377.6551258240 1943.7765512582 

517308105002001 2983000 195172.8131242230 1717.3573440376 

517308102002000 1217000 195488.4992933020 1699.3957714938 

510872001082023 889000 195579.9999976720 1955.7999999767 

517600608002006 4534000 195588.2251908600 1227.2513261464 

511498505003044 8005000 195692.2773500950 1956.9227735010 

510872003021006 891999.9999 196239.9999885700 1962.3999998857 

510411009103011 20061000 196730.2873387270 1967.3028733873 

511455001012004 12641000 196770.4348531620 1967.7043485316 

510411009313015 8076000 196788.5592594090 1967.8855925941 

511838701001091 1272000 197151.5003713740 813.8760087822 

510872001202011 13780000 197881.5862227810 1683.3554092763 

511498505002031 10343000 197913.3551435650 1979.1335514357 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-3-cx 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510853208023000 17348000 197997.6516145840 1871.1073720223 

517308112002015 47309000 199168.5549789530 1910.2527514880 

517600701001023 3175000 199381.3058385500 668.8534188554 

510411009292004 4690000 199392.8506518120 1993.9285065181 

510411007012007 6799000 199403.4877867460 1994.0348778675 

510411009123009 7946000 199550.8126858950 1995.5081268590 

510872006004023 4134000 200526.8188268090 2005.2681882681 

517600709005016 7127000 200559.1802480720 1906.4611025513 

511838701001081 912000 200640.0000064640 2006.4000000646 

517600708013008 7390000 201127.8724111170 1692.9786750733 

510853214004009 6187000 201222.6165370910 1941.8071651282 

517308101001010 1371000 201280.2738877180 1960.3303887946 

517600601002068 1439000 201459.9999400430 402.9199998801 

510411008112012 10370000 201531.4175680160 2015.3141756802 

510872001243003 5140000 201632.2914607210 1817.3170974559 

510872003011030 2693000 201737.4168091430 1923.3523657978 

517600305001102 1441000 201739.9999814890 2017.3999998149 

510853209002006 22552000 201860.2216992550 2018.6022169926 

510853207001016 11694000 202027.4256409000 2020.2742564090 

510411005011034 11700000 202370.8327929440 2023.7083279294 

510872003021007 2088000 203130.9920809950 1895.8236526103 

510872001073019 1537000 203197.5190981140 1882.9888637915 

510872001073016 2505006.757 203861.7174252230 1857.3804766824 

510411002083000 5468000 204024.4047895220 2040.2440478952 

511838701001094 1411000 204722.4686575200 772.0659301746 

517308110003004 9924000 204929.5654721270 2048.8074281432 

510872004112000 35738000 205026.2371037530 1968.1420469253 

517600110001006 18523000 205107.5309326300 1918.3408792989 

510872004053000 18979000 205780.8956509940 1957.6476175939 

510411009194004 2914000 205913.2407800870 2059.1324078009 

510853201002016 11400000 205990.2412176990 2059.9024121770 

517600205002045 1473000 206219.9999918620 2062.1999999186 

510853201004037 3850000 206848.5192433010 2068.4851924330 

511455001021013 14171348.42 206914.2179499530 2069.1421794995 

511455002002007 19202000 207140.7732178530 2071.4077321785 



Flood/GIS Methodology 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

517308108001019 1773000 207269.9484790520 1785.2077397691 

510872016022010 9913000 207297.5059351670 2072.9750593517 

510872001212039 2827001.445 207345.1184600010 2002.2310356929 

510538405002019 28148000 207654.8778671630 2076.5487786716 

510872006004024 2920000 207739.8198247750 2077.3981982478 

510411008092003 18388000 208599.2188017240 2085.9921880172 

510411002053014 2921000 209084.3475716650 2090.8434757167 

510411004083005 5741000 209574.4883618240 2095.7448836182 

510872015022007 22016000 209671.9691071510 1999.4992676742 

510853214004020 10653000 209805.4451903450 1986.8459392818 

510872005031040 2864000 210712.8844888340 2046.6472982999 

510366002001000 5869654.192 210926.2622188040 2109.2626221880 

510411003002002 13179000 211444.9183486020 2114.4491834860 

515958901002024 1184000 211798.5696021540 2060.4954294749 

510872001072004 22007000 211945.9207300090 2119.4592073001 

510872001192032 1263000 212409.0313507440 1925.2743319143 

510411008113001 3552000 213243.5473007070 2132.4354730071 

510872005011011 4584000 213481.8896474600 1862.7621733543 

510872001121003 3976000 213790.5228686140 1924.1068906895 

511455001011001 2014000 214300.4332300770 2122.3406768404 

510411008123002 2520000 214683.9967858780 2146.8399678588 

510411004071002 6023000 214790.2748747360 2147.9027487474 

511498504001047 3519000 214808.4283997880 2148.0842839979 

510872005031030 5476000 215060.5935406670 2039.3586332100 

511838701001089 978000 215150.3651646740 2151.3687638958 

517600701001005 1905445.354 215260.0187746640 1804.4725447038 

511498505001021 5927000 215975.3580860640 2159.7535808606 

510853205001002 1224000 216105.0666058280 2071.0816834738 

510754001005028 5135000 216443.6336097580 1845.1549316282 

511455001012006 21028000 216690.5908113470 2166.9059081135 

510853202001019 10418000 216784.8690381820 2167.8486903818 

516708204003007 5784000 217532.9087318640 2112.4121213591 

517600704002008 5977000 217587.8819710090 2126.0351575097 

510853203002020 7683000 217976.3628184330 2179.7636281843 

517308103004022 1032000 218147.5314555230 2181.4753145552 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

511498503004002 3156000 219323.2641976220 2193.2326419762 

510853201001069 4602000 219669.4150699120 2141.6575243158 

510411002054000 21356000 219957.1438869490 2199.5714388695 

517600601002063 1573000 220219.9999983050 2202.1999999831 

510411008134007 29122000 220278.4321426420 2202.7843214264 

510872001192000 6589000 220635.0331779480 1920.8675527895 

517600402002026 5252000 220734.6749404550 2064.8554810369 

516708206003064 2388000 220807.0946964460 2161.4049311844 

510411009302008 7069000 220827.6761206520 2208.2767612065 

510754001001013 23363000 220838.8045076330 2208.3880450763 

515958902002016 4904000 221188.4480193490 1824.1590331380 

517600305001077 1494000 221200.3256259480 1720.3983220158 

510872001242000 24030000 222214.2326892390 2222.1423268924 

510872001081017 3901006.068 222531.1051778470 2110.7768475812 

510872003011001 1446000 222725.1512505720 1326.3327964379 

510872001072007 14162000 222897.0019822260 2228.9700198223 

510411004033013 13076000 223017.3315089360 2230.1733150894 

511838701001011 1755000 223070.4338912540 2230.7043389125 

510872014041007 22688000 223285.9917498880 2232.8599174989 

517600416001040 2540000 223480.2313274540 1805.8681491993 

510411004083012 15660000 223571.7779734960 2235.7177797350 

510872004041012 6345000 223596.6112066840 2226.0991814416 

510872007003018 3253000 224189.0927263440 2241.8909272634 

511455001013013 19830000 224250.3245671230 2242.5032456712 

510853201002026 10469000 225499.2278975100 2030.4811792298 

510411009072005 20410000 225622.8040425860 2256.2280404259 

510411008043001 22885000 225840.9123107780 2258.4091231078 

510411009272010 7616000 226081.8457834620 2260.8184578346 

510411010081007 6733000 226542.8008616590 2265.4280086166 

510853202002009 7349000 226578.8422828850 2265.7884228289 

510853207003013 3641000 227898.3302594730 2278.9833025947 

510872001242002 38631012.44 228278.9385070660 2116.3113034714 

517600608002008 2052000 228521.3343910570 1925.5736562539 

510411007034020 7276000 228647.8491407940 2286.4784914079 

510411009302000 11978000 228698.7351634110 2286.9873516341 



Flood/GIS Methodology 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

515958901001026 4833000 229216.2480333630 2292.1624803336 

515708303001004 15580706.44 229481.0033809340 2294.8100338093 

510853208021003 39916000 229775.8350102210 2207.4023295309 

511455001011016 21111000 229918.6833574250 2299.1868335743 

510872001204001 20278000 230455.4774035990 2068.0286817313 

515958901003003 2727000 230619.4244380010 1622.6911532980 

517308106001003 4411000 230659.3748414580 2242.4807266775 

517600701001006 4689076.804 231349.6652553240 2115.0172814183 

517600703002018 2866000 232395.4145091960 719.8472212896 

510872001242007 1654004.245 232406.9689736670 2262.7452343211 

517308103001033 2778000 232533.5958071000 2299.4810544911 

517600601002052 1665000 233100.0000083390 2331.0000000834 

517600706001006 6249000 233118.0908715660 466.2361817431 

510411002083005 3963000 233138.0455572480 2331.3804555725 

517600605005017 27381000 233917.2241384470 2339.1722413845 

515708302002007 3867687.952 234339.1434192080 2343.3914341921 

510872001041001 15666000 235077.8329585390 2350.7783295854 

515708302002001 2903347.111 235402.4517298460 2354.0245172985 

510818801002001 3651002.151 235473.1879468330 2354.7318794683 

511277002001033 29313000 235490.9248449340 2354.9092484493 

510872007002011 2578000 236017.9665064480 1974.4637372139 

517600609001027 1497000 236137.0661783430 2110.2481229917 

511277003003080 1848001.611 236903.9249400840 2264.3595779751 

510853214002019 27493000 237963.8881618120 2379.6388816181 

510411002064002 3241000 238080.7427288500 2380.8074272885 

515708305001002 5192000 238532.2104835160 2385.3221048352 

510853211004023 1087126.128 238611.0060688210 2386.1100606882 

510853206021004 1455000 238929.0692002520 2300.0300289924 

510818802002037 5040000 239057.6392308480 2390.5763923085 

510411005011004 2863000 239327.2233570500 2393.2722335705 

511277003002013 3795000 240068.1476800890 2121.4520805608 

511838702003039 28681000 240114.5730250480 2401.1457302505 

510411007021006 15233000 240468.5158468470 2404.6851584685 

517600111001003 2967000 240566.3954654390 1451.6617810992 

510411008042000 27878000 240827.5690810610 2408.2756908106 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510872001073018 1653000 240915.6602926190 703.6581161820 

510853209003005 35177000 242035.7782156310 2420.3577821563 

510872003011032 5406000 242341.5879314440 1880.9814853961 

510872014012004 35987000 242891.1756085540 2428.9117560855 

515708301003012 1735000 242899.9999971700 2428.9999999717 

517600707002012 10072000 242911.4774901210 2251.1889962483 

510872001191005 17086000 243981.5086540690 2420.4673219414 

510872004053017 7568000 244066.0598343240 2440.6605983432 

510411008131005 27285000 244071.7286716350 2440.7172867164 

510411002063007 6067000 245394.0729834350 2453.9407298344 

510872001204004 3474042.494 245868.9882914120 2354.7122435505 

517600211001017 1872000 245888.3146066000 528.1874377983 

517600609001022 4341000 246249.0510596280 781.3375435109 

510872011011006 7026000 246281.6372204170 2200.3209838725 

510872009012021 2534000 246622.9952623300 2350.2088324446 

510872009012022 13358000 247367.5853290940 2354.2849132526 

511498502002011 149111000 247619.5318351800 2476.1953183518 

511498505001030 17160000 247950.9047790930 2479.5090477909 

510872001073021 1663000 248027.2908667500 1333.3488755563 

510872005031000 32700000 248999.2163132190 2489.9921631322 

515708303001025 6118000 250509.6211194210 2505.0962111942 

510754004004017 4976000 250544.7662760510 2439.6604915344 

510411010081006 73886000 251058.0622257520 2510.5806222575 

510411005055017 11092000 251067.9150932850 2510.6791509329 

510872004051004 5824000 252988.2918444920 2189.1193790559 

510853211002000 19502000 253161.2247522590 2400.8869469623 

510411004072002 3803000 253815.7720593400 2538.1577205934 

510754004002013 10835000 253966.5901890390 2331.2236317406 

510872001161008 11675027.3 254125.2971372450 2472.8107976265 

517600710021021 4232000 254288.4794276390 2542.8847942764 

510853206021005 3028000 254690.0239756450 2348.4604675170 

517600707001045 2666000 254789.1797617350 509.5783595235 

517600601002033 1827000 255779.9999937890 2557.7999999379 

511498505003011 5598000 256700.6400680860 2567.0064006809 

510872014011016 1169000 257180.0000064160 2571.8000000642 



Flood/GIS Methodology 

B-3-cxv 
 

Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510411008162019 5631000 257266.1797406150 2572.6617974062 

510411005042000 38611000 257480.4089906150 2574.8040899062 

510538403002017 10895000 257902.9654207290 2579.0296542073 

511838701001079 1192000 260422.2065136720 2578.7729563006 

510538403002004 7779000 260760.4384445230 2607.6043844452 

517600607001000 1194000.003 260776.9173666840 2583.3906252322 

510411010051005 62231000 260876.4588518350 2608.7645885184 

510872014012002 18695000 261389.1379849630 2613.8913798496 

510411004031016 3725000 262510.8737025760 2625.1087370258 

515708305002046 5937902.461 263200.3640062810 2632.0036400628 

510411002064004 4997000 263595.7889512560 2635.9578895126 

517600601002037 1889000 264459.9999921740 2644.5999999217 

510411010061009 3834000 264795.6718746370 2647.9567187464 

515708303001000 5484649.786 266088.7543463370 2660.8875434634 

510872012021011 29972000 266904.3720832200 2542.1441361367 

510853212021001 10710000 267103.6542977580 2406.7407866141 

515958901001049 9364000 267235.2743619790 2672.3527436198 

510872001203017 10711036.67 267885.9060076840 2529.9605307065 

510411009311005 22340000 268473.3120796180 2684.7331207962 

510853202001001 29535000 269983.5665406530 2699.8356654065 

511277003004038 1399000 270507.5779234610 2510.1208850958 

517308107002000 3331000 271546.5153600240 2672.0877511069 

510411010062014 7592000 271968.1327970610 2719.6813279706 

510872001151003 7393019.523 272286.5847340540 2589.3975009075 

510411008142008 33785000 272766.0552382060 2727.6605523821 

510872004061000 7913955.506 273819.5724355000 2618.8906311085 

510411002053016 2167000 275231.5126556400 2752.3151265564 

510872001081004 5942035.031 275508.2463143450 1494.3854511473 

510872009012016 2399000 275748.6152205500 2645.8043730008 

510872001231008 1739000 275979.6290242930 1503.6531987000 

511277003002012 2496000 276079.9024130860 2292.5389332584 

510411004033025 15408000 276109.5728463880 2761.0957284639 

517600109004023 11292000 276668.2916626280 2766.6829166263 

510872003011000 83637000 276973.4399566610 1639.7261872781 

510853201002003 13740000 277003.3183582130 2770.0331835821 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

517308108001006 6481000 277057.9264745490 2639.3990482610 

510872001203015 7037003.451 277501.2726585950 2530.4047866093 

511498503004009 12163421.25 277685.3765121850 2775.1797494942 

510538406003052 5073000 278718.9538838470 2787.1895388385 

510411010061020 8225000 278722.6483897290 2787.2264838973 

510411003001033 11025000 278985.7712454800 2789.8577124548 

510411009223006 7260000 279349.9531217790 2793.4995312178 

510853209003004 5685000 279792.7177361450 2770.2558463808 

510872016022031 2987000 279964.0763873110 2712.2578929331 

511277003004026 2208000 280186.6014194970 2766.8882255697 

510411002061001 9949000 280555.4860272570 2805.5548602726 

511277001003017 2984062.832 280687.5979823680 2806.8759798237 

510872008022005 4193000 281779.7113729380 2741.7936691168 

510872009012017 14354000 281879.8886257060 2777.3258802602 

510853206022041 6530000 281930.7889538370 2732.5089208827 

517600708023004 14830000 281969.7854818660 2819.6978548187 

517600709003002 12750000 282028.9499476870 2550.4124700152 

510411007021003 13250000 282122.4092973890 2821.2240929739 

510872001152000 32851028.69 282159.9150768510 2742.3002169512 

515708303002002 2985000 283072.6314770660 2830.7263147707 

510411008112014 9437000 283191.0951576710 2831.9109515767 

510411009222000 25642000 283383.3739786820 2833.8337397868 

510853205001016 26393000 283465.8627757490 2834.6586277575 

511498505001000 15177000 284583.8546226330 2845.8385462263 

517308101002000 17719000 284623.0154535050 1078.2239142956 

510853205001007 3960000 285128.2130524820 2739.8941765569 

517308105002005 2313000 285147.6212484720 2726.0255378016 

517600402002021 2674000 285150.9774855680 2583.9436452938 

510872008021016 12499000 286686.4382904920 2450.2834601289 

510872016021001 1390000 286897.3822662550 2703.4985689302 

511498505002019 6159000 287319.1278324030 2873.1912783240 

510872014042000 2351362.37 290822.5250007300 2908.2252500073 

517600706003003 2901000 290892.4776437230 581.7849552874 

515958901002006 1501000 291465.6552262820 2824.2446755493 

510411008052007 35349000 291608.4885631630 2916.0848856316 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510872001243006 1964041.839 291663.1828249760 2750.3951587670 

511277001001013 7518643.778 292442.8131775480 2924.4281317755 

510411007012003 6055000 293218.4164489150 2932.1841644892 

510872016011007 8203000 295682.9069002100 2956.8290690021 

510872005012012 23196000 296041.5174413960 2605.1920127907 

517308103001001 2733000 296259.9453906490 2467.5246012386 

510872012023003 8041000.016 296443.8181837020 2041.1516537245 

510411005041002 5550000 296957.4528818360 2969.5745288184 

510411008122010 6664000 297169.0670962980 2971.6906709630 

515708303002025 5955450.781 297874.9032121740 2978.7490321217 

510872003021010 4213000 298904.0013428670 2623.4399962757 

510872007002004 1858359.472 299225.0909386230 2963.5330163246 

510853201001046 11013000 299325.5152299190 2584.0725787620 

517600205002014 1376000 299896.8295149810 2959.8106184866 

510411001061002 24541000 300234.2518089410 3002.3425180894 

510853205001015 6820000 300494.5101221750 2999.1522646430 

517308101001001 10778715.67 301397.3880348140 2777.1578495698 

517308108001025 9317000 301734.0037820460 2832.6503431680 

510853204001018 16321330.46 302142.5510446930 3007.8080646722 

510411008112008 16743000 304820.2292008420 3048.2022920084 

517308111002002 14716000 305171.7706195660 2809.5109139762 

517600608001014 1766000 305666.8815777560 2202.3760041713 

510872001123019 1397000 306507.4256145890 3053.4182149626 

510411002064003 6696000 307602.4079082290 3076.0240790823 

516708207001001 19509000 307731.5716547810 2938.3278172091 

510853203002000 7624000 308683.1001111740 3086.8310011117 

510538403002003 10129000 308915.3353875990 3089.1533538760 

510853210023012 16469000 310410.2189293400 3029.4481723393 

510754003001005 11937000 310480.1765858660 2589.4491679303 

510411004033000 3862000 310557.2196559760 3105.5721965598 

517308101002004 3239000 310914.7371143210 2016.2975503069 

516708208001000 2978224.398 311490.7714401040 3058.2312271368 

517600604006012 9508000 311636.4967066080 3116.3649670661 

510872004111003 21916000 312276.5741158090 3045.1058943449 

510872009013007 6238000 312665.5805416350 2792.6685553540 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 
 

B-3-cxviii 
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CensusBloc FldExp Damage AnnDam 

516708204001000 21226000 313770.9393706470 2926.9210072169 

517600211001016 2246000 314440.0000111100 628.8800000222 

510872005022019 5772000 314538.2610765200 2931.1929877459 

510411010061024 24177000 315880.5086068410 3158.8050860684 

510872008012003 7023000 316048.0611873840 2858.4401824047 

510853214004028 12304000 316143.7219190980 3010.4212926191 

510872005011001 7473000 316455.5135710460 2684.4270980771 

511838701001048 1447000 317524.5601926390 3175.2456019264 

515708303002015 3690122.836 317677.2019847100 3176.7720198471 

510411008093011 27157000 317708.1621937720 3177.0816219377 

511498505001010 4161746.787 318339.8684320570 3183.1961825578 

511498504001038 25809000 318862.5782196790 3188.6257821968 

510853207004023 17290000 319152.1129471380 3046.0715374125 

510872001242006 10386000 319612.4777891300 3101.2874605950 

516708204003015 9729000 319833.7066415790 3049.5579059890 

517600709003000 6791000 320445.8588292370 2170.6805629326 

517600305001093 3512000 320816.7305759420 3208.1673057594 

510411009311002 11357000 321519.5693510700 3215.1956935107 

515958902003005 13729000 322635.0494943090 2385.4643304000 

517308111001001 5944000 323511.1709191310 3138.9910109414 

511498505002005 9458000 323816.9085688950 3238.1690856890 

510872007001019 1918000 324376.0328538910 3179.8133131492 

510853203001010 7813869.459 324682.5999035270 3239.7405300325 

510872008011017 9229000 326236.7448929750 3045.8592670934 

510411009221031 4078000 326681.4246879950 3266.8142468800 

510872001212018 3128086.553 327069.8528997310 3009.4001154002 

510411002073009 12664000 327107.7716651210 3271.0777166512 

510411009221001 52321000 330401.9832178380 3304.0198321784 

515708301001016 13894156.14 331025.1967846540 3310.2519678465 

517600602001021 2292000 331608.4722840820 3316.0847228408 

510411002064008 16768000 331848.2031535470 3318.4820315355 

510872005022047 2988075.173 332018.9806210150 3118.2518999647 

510872004091017 3316000 332321.1510779490 2821.2609110021 

510872014011001 9860000 333030.3025190810 3007.8907493451 

510411005044000 15827000 333097.1116505420 3330.9711165054 
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517600701001014 6823000 334556.5958953000 3197.3342574228 

517308107002032 5929000 336982.1023995160 3288.3452412377 

510872009011015 4687000 341491.0432072380 3333.3029850065 

510818801002019 6228000 342088.3955054450 3420.8839550545 

510411009122005 13620000 342862.8711863910 3428.6287118639 

510872004053002 6078000 343023.8686225110 2970.9502736047 

510411008071014 7409000 343401.1830273450 3434.0118302735 

517600506002021 16645000 343446.2826683030 3192.0775895894 

511498501001002 10664000 343686.8263105040 3436.8682631050 

511455002002014 34465000 343719.9001302970 3437.1990013030 

510754001003003 11282000 344377.0380009690 3443.7703800097 

510872001152013 10510000 344772.8030009750 3379.7793220990 

511498503003019 10282000 346623.2605148070 3466.2326051481 

517600211001011 1577000 346940.0000003130 3469.4000000031 

510872008012017 8647000 347049.9309364740 3310.0477865802 

510411010042036 11093357.99 348024.2686075550 3480.2426860756 

517600601002013 2489000 348460.0000000000 3484.6000000000 

515708305001000 5136000 348520.0491820830 3485.2004918208 

510366003001021 5498000 349371.4458209610 3493.7144582096 

510872009013008 9554000 352002.9183712070 3141.5368307742 

510872009011026 15962000 352147.6297540700 3389.5054601728 

510872004064016 3932000 352555.2840178530 705.1105680357 

510853208023029 25395000 353177.7125722560 2839.9535328871 

510872001202009 48541000 353184.8929846180 3531.8489298462 

510872001231007 2643000 353453.3977482040 708.0799052591 

510872001152007 5580078.036 354005.0158754620 3436.1425890489 

510872001182004 40670000 354114.0078269070 3541.1400782691 

510872005022003 9986000 355217.3031724620 2424.0451286787 

510411005041007 13549000 356475.2944260020 3564.7529442600 

517600605005012 25242000 357043.4158020830 3570.4341580208 

517600706001002 10003000 358483.6009089700 716.9672018179 

517308112001039 15936000 358950.3817031670 3589.5038170317 

517308102001006 1641000 359089.4078186530 3563.8657873355 

510853210022014 22419000 359422.7418599880 3352.2659213511 

510853209002003 11012000 360177.4621933850 3532.1314779568 
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CensusBloc FldExp Damage AnnDam 

510411009262001 10626000 362203.0755492200 3622.0307554922 

511498505001039 17135000 363839.1681410760 3638.3916814108 

510411005011021 8623000 364567.0218704180 3645.6702187042 

510411008111000 21347000 365120.9058380900 3651.2090583809 

510411008151000 16755000 365726.3460185880 3657.2634601859 

511277003001022 14261000 366611.7098448980 3654.8902832477 

510872001151018 27357040.41 368309.2877010780 3189.4790469800 

517600601002055 2639000 369460.0000099960 3694.6000001000 

517600701002017 36049000 370122.8225112850 3518.8693324891 

510411009123006 15306000 371760.9902264120 3717.6099022641 

515958901003005 2339000 372398.7909343350 3379.9092182345 

511498505002035 5980000 373172.0655214060 3731.7206552141 

510872004064012 3997000 373516.0240208080 2450.8430225325 

515708301001024 6917813.443 374576.5472669760 3745.7654726698 

517600601001029 5522000 374990.5864058570 749.9811728117 

510411004081000 34554000 375024.6026727700 3750.2460267277 

517308105002011 34630000 375865.8542139580 3561.8759011220 

510538403001013 7701000 378254.5537326700 3651.9757482076 

510366002001008 7784313.567 378348.8117504320 3783.4881175043 

510411009293000 18666000 378604.6095500430 3786.0460955004 

510872014031000 5356226.283 378874.5668135780 3788.7456681358 

510411008112021 47754000 380402.4434997220 3804.0244349972 

510818802001005 7036000 380962.1929395430 2899.6142471756 

511498505002012 21337000 381246.6265051320 3812.4662650513 

510411002073025 18809000 381742.6572387530 3817.4265723875 

510853206021003 2573000 382524.6890336790 3719.4892853630 

510853208022010 10695000 382681.4288813480 3674.0047829969 

510872008041013 16146000 383374.0133020980 3739.5190693460 

510872001212016 9919016.325 384701.9149941870 3416.9504785220 

517600601002008 2751000 385140.0000039780 3851.4000000398 

510872001222007 13192015.91 385312.7327693040 3118.5376675395 

510853201002035 9585000 385383.3778888600 3675.8942993330 

511498505001001 11844000 385638.8732662150 3856.3887326622 

510872001121011 21315000 386682.1562778040 3826.5824890123 

510853208021000 14323000 386944.3965221520 3732.3231712491 
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510872009012024 16271000 389618.6907951800 3628.3805809344 

517600402002028 5894000 389789.0922178040 3897.8909221780 

517600601002067 2786000 390039.9999960010 2350.5994728876 

510411002053017 3248000 390153.3566621810 3901.5335666218 

517600109002005 9044000 392296.7163460360 3389.1532149658 

510411003001006 6490000 392407.4690333590 3924.0746903336 

510853209002004 23879000 394775.4617597320 3872.6927982384 

517600707001036 17175000 394944.5041938690 789.8890083877 

511455001011005 5806000 395149.5676616140 3951.4956766161 

510411008134002 39045000 395187.5964509470 3951.8759645095 

510853210021007 8924000 396932.1339596760 3791.1589229891 

515958902001020 2772000 396970.8165693900 3686.8905100845 

510872001123018 3705000 398439.0682868460 3149.4356026460 

517600111002019 3841000 398460.8708968930 2009.4930945073 

516708204003008 10434000 398728.4463224040 3690.4084896973 

510872001203003 16740096.94 399958.6813604690 3826.8561050611 

511498503001013 14434199.09 399988.4367048720 3992.3731081567 

517600601002051 2877000 402780.0000034280 3103.3852543566 

517600602001017 8880000 402897.4419017980 805.7948838036 

511838701001067 1834000 403323.8877389380 4031.0533056047 

517308105001001 5778000 403534.6253297530 3953.0572216774 

510853202002013 34588000 404319.6518683230 4043.1965186832 

510853202003033 5755000 405431.4604370580 4054.3146043706 

511818601002011 6977000 405614.5290191830 4056.1452901918 

510872004041008 4883000 405685.7101659240 3583.9785737889 

510754001005038 10666000 407932.4222078400 3826.1780147851 

510411001071000 83396000 408125.0476932800 4081.2504769328 

517600607001018 1937000 408773.3845555630 3844.6012294551 

510872004091004 43736000 409285.0305287850 4055.6156495576 

510872014011011 45948000 409755.5185529690 3663.0561848890 

510872001211012 7704060.812 411742.5442985490 3940.1979027316 

516708204001003 13356000 412144.1725192130 4114.6092498860 

517600708014009 4498000 413522.7257856580 827.0454515713 

510411010031029 21115525.87 413695.3404876100 4136.9534048761 

510853208023025 7811000 413909.9379583390 3885.2318704742 
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517600305001000 21436000 413967.4688614300 3735.8550070513 

510872005031054 3351000 418881.8820380530 4118.0042315115 

510411009132005 33209000 420755.8745404940 4207.5587454049 

515708301001026 25624363.57 420944.5843013920 4209.4458430139 

510411010031019 22778000 421078.4496415360 4210.7844964154 

510754001004028 24882000 421959.7476792670 3307.6757405349 

515708303001001 6527000 422626.4772979550 4226.2647729796 

517308102001021 2765000 422859.5205060670 3049.6880502299 

511498505004004 10182000 424145.8839365290 4241.4588393653 

517600608003001 10604000 424612.4870582850 849.2249741166 

517308103001026 4308000 426384.0945157420 4263.8409451574 

510872001123004 12569014.87 426695.1125398290 3498.9020708685 

517600305001106 2720000 428128.2481164080 3837.2000687111 

510411008112013 16713000 429802.4737227700 4298.0247372277 

510853210022004 28100000 430185.4565864140 4048.4577535137 

517600710021019 4725000 430525.7518837970 4305.2575188380 

517600602001003 3078000 430919.9999848870 4309.1999998489 

511838701001088 2019000 431350.0110739950 4133.8802658528 

510872003031001 85754000 431625.5528312630 4162.0033674613 

510411008122005 35642000 434727.2584479440 4347.2725844794 

510872005011007 26526000 436005.0995150450 3753.8935708552 

510872009012012 14689000 437133.6724788190 4277.1253805359 

516708207001008 19476229.03 437152.5620010760 4047.4109539958 

510818802001000 4723662.798 437697.7924846000 4374.8525294859 

517600205002051 23288000 437824.3964806740 875.6487929613 

510853212011006 7781000 439005.8548568760 4390.0585485688 

510872001123023 2614000 446217.6668638700 4153.7889066879 

510853207001017 32419000 446449.1488682470 4464.4914886825 

510872003021011 2237000 446744.1211394630 4301.2518731092 

517600205002016 3177000 449896.5219863810 4255.3725690244 

510853210021008 31506000 450828.1278198220 4426.6666618433 

510754003001004 11662000 452619.3805388950 4303.8211142107 

510411009281013 46437000 452976.9854667560 4529.7698546676 

510411008092013 20168000 453989.7515828490 4539.8975158285 

510411008162000 9185000 454869.4917737410 4548.6949177374 
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510872007001023 7657000 459383.4547449600 4143.4828583293 

510754001004000 3913240.65 461321.0004869700 4139.3561236678 

510872010012003 17250000 463167.5696351290 4181.7658520727 

515708304002013 6220821.322 463225.8403970670 4632.2584039707 

510853206021008 4078000 463728.3387367360 4553.7975326283 

515708302002027 4577000 464682.6676608580 4646.8266766086 

510411010051007 52222000 464992.0153985660 4649.9201539857 

510411009222009 75158000 465458.5370777550 4654.5853707776 

510411008162007 7333000 466596.8993962400 4665.9689939624 

510411010052006 39159000 467521.9372384210 4675.2193723842 

510872001222001 54514068.81 469852.1622060100 4379.5354509387 

510538403001026 12713000 472720.2891590420 4532.1015631866 

510411009261000 27896752.37 473340.1709851680 4733.4017098517 

510411008162001 10211000 473958.1831130860 4739.5818311309 

510411007013000 29402000 474260.2471541880 4742.6024715419 

510411010063002 25883000 475602.3654144810 4756.0236541448 

510872007002012 2729000 476554.8045329190 4034.6124158011 

510411008123007 23679000 478733.8250256400 4787.3382502564 

510853205001023 5460000 482081.2840034110 4820.8128400341 

510853203002017 17938000 482223.1279242160 4822.2312792422 

510411009262000 3861000 484163.9453464170 4841.6394534642 

510411004031002 55098000 485488.1314552800 4854.8813145528 

510872001152012 11181014.31 485557.1404356480 4763.1979773285 

510853204001004 27806000 485958.1116385300 4727.9330749726 

510872001073000 2474000 486365.5279417300 4863.6552794173 

510411009293014 16192000 487163.0539537460 4871.6305395375 

510411008092017 18328000 488056.2103689810 4880.5621036898 

517600711003003 54862000 489353.8928887640 4041.1170910202 

510538403001001 36242000 489989.6120340200 3307.8030151919 

510872001243004 136008000 490277.7797379710 3911.9598707844 

510411009121011 7947000 490354.8707843280 4903.5487078433 

510411005012004 7451000 490837.0172469790 4908.3701724698 

510411009071001 57900000 496381.1570736350 4963.8115707363 

515708301003017 4484000 496502.0219785110 4965.0202197851 

515958902002000 2436000 499982.6081772560 4726.0741422414 
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511455002003038 24172407.44 500363.3369300350 4910.2085019464 

517600710013007 5107000 500377.2767573990 5003.7727675740 

510872001191014 94981000.32 501045.8965248780 4933.0180005648 

517600703002002 5858000 501335.6707786840 4914.4206202236 

515958901002026 2463000 501577.2463630090 4775.8691971325 

510872001223011 9106057.01 503190.9247103570 4843.6245200862 

517308108001020 7018000 504291.2606264460 4763.7098854916 

510411004052001 17271000 504673.6179266860 5046.7361792669 

510411004061023 3609000 505260.0000096040 5052.6000000960 

510872009011018 2428000 509055.6143212720 4978.0489218652 

510872001202002 4063357.131 514724.8948285670 5147.2489482857 

517600711002001 19917000 517085.9726883070 2593.6599435707 

510853210011000 39694000 517311.3182898660 4914.3300990613 

510411009292000 37422000 519218.5886867870 5192.1858868679 

511455002003010 34491000 521735.4600021230 4945.7837359288 

510872012022007 13526000 523176.8706159030 4447.8191370492 

510411005044007 22893000 523974.6072902030 5239.7460729020 

510411003002009 12392000 525523.5372938310 5255.2353729383 

510411009123004 15843000 525758.8879016810 5257.5888790168 

517600211001015 3762000 528196.0151547530 1089.7443636768 

510853204001000 15223000 529061.2308766230 5191.3370243675 

517600205002005 5445000 531549.1548075720 5315.4915480757 

510411009241001 169970780.4 532238.0410088140 5322.3804100881 

515708301001004 15655497.08 538189.9077295440 5381.8990772954 

510872001081003 4028000 539100.3039867630 2417.8361712064 

510872008021023 8028000 539365.6509978840 2252.8616621969 

510411001062017 40844000 539970.7244870500 5399.7072448705 

510872001231023 4325000 542581.6593960830 4948.5665927125 

517600211001037 4801000 548404.5586858940 2431.6642209826 

510872001122013 3473000 550220.9296200650 4968.2390519839 

510411009221014 11009000 551020.0458148360 5510.2004581484 

517308112002009 3434000 551525.0014874320 5296.2726082050 

510872005031033 5495000 552929.0391612740 5395.4631000771 

510411009152024 9927000 553293.9661129270 5532.9396611293 

510411009313006 26853000 553966.3493987570 5539.6634939876 
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515708303002022 20019000 554156.9778980330 5541.5697789803 

510411010061017 18465000 554825.4030533770 5548.2540305338 

510411010062000 36190000 556168.9935272440 5561.6899352724 

510411008161005 17035000 558124.2096480530 5581.2420964805 

510853208023024 5714000 559394.2278181150 4937.0516244512 

511498503004012 9399000 565175.0931619480 5651.7509316195 

510853210012004 68911000 566403.5766486080 5302.6293155081 

510872003011002 7153000 569685.9999343390 2679.3990376978 

510853209003006 28287000 569770.3202634690 5600.6882128681 

510411008052013 34984000 570006.7586104790 5700.0675861048 

511455001011000 5048005.204 571784.3278092060 5589.4881401454 

510872004051000 15811000 573152.7164465900 4970.5102926673 

510411008113002 22144000 578416.5505457510 5784.1655054575 

510872005031022 6463000 578964.6139615460 5430.7239137551 

517600111002002 12049000 582921.3981500720 4218.2165598741 

510872008012000 6962000 585010.0960588310 5285.2310503420 

510411005011027 43431000 585534.1202981900 5855.3412029819 

510872005031047 51405000 586194.6220323800 5591.4847085081 

510411002082000 37349000 586922.2354451420 5869.2223544514 

517600601001034 4196000 587440.0000529840 5874.4000005298 

517600305001095 5298000 589204.5424831420 5892.0454248314 

517308111001008 34795000 591473.7187642290 5914.7371876423 

510872001161000 4427033.829 591695.0745951890 5636.6267782984 

510411002073008 11787000 595022.1178042660 5950.2211780427 

510411004033014 13012000 595309.7674247370 5953.0976742474 

510872007001020 10377000 595374.5967545480 5615.7454483210 

510411009313014 14398000 595600.0975617410 5956.0009756174 

510411002052013 11236000 601948.0040458480 6019.4800404585 

510853212014000 45497000 602336.0968070310 6023.3609680703 

517600609001000 10149000 602405.3083568570 3912.6652374433 

510411009232001 31636000 603258.5840891520 6032.5858408915 

510872001121004 3908000 603270.9332618490 5494.8017451669 

510872003011003 8533000 607975.7773046260 4025.4889362553 

510853207004001 15504000 611074.5450683850 5841.6686731708 

510853212021025 5214720.664 612032.9753742040 6056.3700442008 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

517600205002017 4745000 612133.6464742560 6121.3364647426 

510853204001023 17295000 612566.8537816890 6072.0237337061 

510411005041003 22292000 613210.4015471190 6132.1040154712 

516708204002023 18835000 614223.3577630040 6023.4684961054 

517600305001107 3572000 616843.9824434660 4990.0660574635 

510872008011003 19552000 620427.7168400060 5505.9954498487 

517600710021016 8883000 622894.4843620660 6228.9448436207 

515958901003024 6172000 624002.3725052960 5061.4847811005 

510411002061002 10240000 625018.9923183800 6250.1899231838 

510872009043003 9360481.282 625366.2060897420 6177.3874832384 

511455002002024 64162000 628378.8895598350 6283.7888955984 

510872016021033 4604000 630587.1516479200 6179.0332661523 

511277003001002 7754000 633186.4911255880 5943.0752445996 

510754001005007 41236000 637620.8114532120 5731.1385730867 

517600601002044 4565000 639100.0000654390 6208.6323118257 

517600205002039 4582000 646037.2994020350 5768.6715564720 

510872004064026 10477000 648939.8191138680 3397.4817568372 

510872009043005 15905000 649292.6824032490 6454.9146401468 

517600701002000 5664186.05 650860.4361163610 6394.1598623350 

511818601001000 6408000 651425.0883804410 6512.7277191694 

510853213001012 17663290.51 651824.6863540350 6518.2468635404 

515708301001020 9114000 652750.4737832720 6527.5047378327 

510872004061001 26780012.73 654498.4688492360 6179.3774800405 

510411007011004 20008000 659486.2516223930 6594.8625162239 

516708204003025 9223000 660113.7145403560 6255.7373471646 

517308103001009 6245000 661920.8510476510 6435.3449000803 

510411008162002 12267000 662027.9518902950 6620.2795189030 

510411009151000 45275000 662252.7895729150 6622.5278957292 

510872012022006 27056000.26 663867.5532569660 5829.3364730188 

517600607001006 5516000 664028.8444170060 3847.0879532835 

517600506002016 34498000 664618.2076245390 5307.2904655805 

510872004064024 5551000 666093.0328139190 1371.6227270237 

517600709005015 10177000 668893.7481847430 4720.7467541889 

510411008133012 31473000 672659.7642315460 6726.5976423155 

517308102001029 13089000 674903.9607358630 5164.2443469385 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

517600205002037 4841000 677739.9999950240 6777.3999999502 

510411002053002 16636000 679524.0918484250 6795.2409184843 

515708302002024 8073000 688568.9393373170 6885.6893933732 

517600608001017 3730000 698071.7386016170 5265.3217274566 

517600710012000 79511000 703489.7689181240 7034.8976891813 

517600210001002 13525000 709730.7849239180 1419.4615698478 

510872001082001 19330035.24 712219.1387143320 5772.6224262731 

511498503002027 12666000 721910.3454656590 7219.1034546566 

510411008131003 16563000 722057.9859022910 7220.5798590229 

510411008041000 27250000 723292.9611689620 7232.9296116896 

515958902002001 7556000 728968.9026461360 6598.5520584281 

510872001191007 33668000 729287.3102985460 7292.8731029855 

510411009191000 60614000 730526.8274967870 7305.2682749679 

510411009232000 25907000 731625.8739699630 7316.2587396996 

517600601002010 5238000 733319.9999642840 7333.1999996428 

510872003021005 6117000 734787.8589057340 6661.6089555268 

510872004064023 14560000 739579.0820166390 3396.8585055776 

510872001123025 21612000 743256.9425431640 2431.0621629254 

511455001013000 13558000.02 743318.7836780230 7297.7486925895 

510411008151002 24383000 745206.7359067290 7452.0673590673 

510411005041013 9908573.289 748816.8016332730 7488.1680163327 

510411002062000 28251000 753069.0651529670 7530.6906515297 

510411005011003 70130000 753628.6534100160 7536.2865341002 

510853210012010 21962000 758065.4805917030 7363.1526465616 

510411004041001 22627000 759604.6984600560 7596.0469846006 

510872001181002 33735573.4 761255.8791409930 7198.8961057724 

510853208011031 30862000 763745.2756600610 7410.9479550210 

510411005041001 11344000 773245.1763499290 7732.4517634993 

510411007011003 11049000 773855.7855585940 7738.5578555859 

511838701001129 3555000 775430.1103265610 7662.0753610046 

510872001243002 6492095.938 777592.2875481500 7273.2214506094 

510872001212015 12479019.99 793746.1473938160 7422.4643812253 

510872005022011 7078000 797666.1718974860 7471.7087670285 

510872008041001 29610000 799421.6157930370 7571.0081278936 

517600601001051 26807000 804230.7418977840 1608.4614837956 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510411008112020 42109000 804925.2383376940 8049.2523833769 

510411010061002 47785000 805803.6789459210 8058.0367894592 

517600204003017 7398000 811965.6040112160 5818.4531876676 

515958901003000 9770002.233 815307.4829122580 7498.4578988448 

510872011011018 10122000 819336.0926563870 7155.9212876990 

517600710022004 50918000 819797.0053437530 8197.9700534375 

510853207004000 8952000 821837.4155352280 8092.0402598769 

517600209001011 25439000 829397.7354572560 5548.5318632431 

517600602001005 5950000 831073.1180851660 1662.1462361703 

510411010081000 85046000 832065.2509277890 8320.6525092779 

510872001223000 20685094.05 836196.3449486730 7992.7013232631 

517308108001021 4024000 838388.8101778090 8112.7973260956 

511498505001004 19391000 841302.6565716190 8413.0265657162 

510411005011019 48381000 842436.8249496550 8424.3682494966 

511498502002013 130837000 844242.8960395040 8442.4289603950 

517600109001020 19785000 846741.5740632180 7979.3308680873 

510411010062001 8844000 847199.4705523980 8471.9947055240 

510872009043014 23006226.72 867777.3016154570 8491.2739646757 

510411010031010 13645000 869198.4934359760 8691.9849343598 

517600305001085 40009000 879054.2357989790 6041.3443523686 

517308112002000 10204000 879742.3985293430 8334.7562852797 

510411010051004 35610000 882079.8771269020 8820.7987712690 

511455003001001 24113000.24 899654.3387180040 8653.5520979827 

510853209002001 22571000 907733.0860285620 8848.1394757653 

517600205002036 9285000 912929.9882830340 9129.2998828303 

510538404001009 31831000 917988.3940474480 9179.8839404745 

510411009194001 24238000 925500.7931591360 9255.0079315914 

510411010073013 54976000 927288.7193047070 9272.8871930471 

510872005022007 24523000 931601.5419585910 8522.9155244038 

517600305001096 15660000 931987.6395099730 9319.8763950997 

510411008161001 26631000 932397.4668796630 9323.9746687966 

510411007012008 21097000 935708.8479489320 9357.0884794893 

517600205002040 6464000 940944.5247694050 7708.0806754448 

510872004111001 19734000 946900.6587033170 9094.6113294711 

510872001063002 62811000 948430.6232482520 9484.3062324825 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

511277003002002 5632000 963302.6748325760 9252.0380649880 

517600305001111 6881000 963340.0000467340 9633.4000004673 

517600305001084 42902000 970506.4425049710 5946.6267509563 

515708304001000 6953000 972845.9125181150 9728.4591251812 

510872014031015 14840437.02 983591.8285346210 9835.9182853462 

516708206005000 16592101.19 997068.9260562790 9372.1058004354 

510872001161012 16917207.63 1009908.4254387500 9832.8555675080 

510872003053007 24055000 1021188.7543624800 10211.8875436248 

510411010073012 28921000 1022137.4416132300 10221.3744161323 

510872003011029 21961000 1022159.1170414000 9427.7856605207 

517600305001109 6926000 1037764.7141270200 4251.0902887497 

510853205002023 22364000 1049988.2606965100 9684.7363756544 

510872004051003 39970000 1052444.5459065000 9219.1461538415 

510853204001008 29844000 1058298.8405466400 10323.4980615429 

510872004064019 15741000 1058335.2141389600 8879.5223757101 

517600708014004 25632000 1058873.1657090700 2117.7463314181 

511455003001021 25764000 1059077.2420274700 7821.0176277890 

510872001162011 28467040.43 1067531.1629993400 9557.4671458714 

517600305001103 7646999.999 1070579.9999260300 9433.1260599194 

517600601001035 7838000 1097319.9999811900 10973.1999998119 

510872005011005 12326000 1101127.6560325000 9621.9773700507 

517600305001094 14409000 1101729.2226814300 11017.2922268143 

510411009261001 67531398.3 1106192.5957594800 11061.9259575948 

510853209003010 20824000 1120647.7558906500 11045.4318465989 

515708302001012 29119000 1150490.4511353200 11504.9045113532 

510411005054006 43501000 1154643.3170919600 11546.4331709196 

510411004032022 11740000 1159807.7297883400 11598.0772978834 

517308101002013 25064000 1160001.9579424800 10979.5789201730 

510872001081002 17215181.32 1180783.2944005200 10428.2862491332 

510872001073017 5563726.679 1183219.6176082300 11439.9933785193 

510853214004001 10205000 1199043.4024059600 11987.4552340801 

511498503004003 8571000 1199940.0000093900 11999.4000000939 

510872012011000 13367012.64 1214512.3494166200 12145.1234941662 

510872001202012 12517485.29 1220807.8996030200 10104.2510437525 

517600211001014 8347000 1222015.7924269800 3884.8710140015 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

517600607001016 19297000 1230102.0019714100 6239.4410981052 

510872009013005 25454000 1232169.1843973600 11904.1935418538 

510411009121025 29815000 1260097.1557441800 12600.9715574418 

510411009194008 30253000 1279132.4073306100 12791.3240733061 

515708301003023 19445922.15 1290435.8335946900 12904.3583359469 

510872001151013 36141012.57 1291602.5840079100 12652.0398039288 

517600205001023 9425999.999 1297250.5644853100 12972.5056448531 

510411002074000 54629000 1300520.8443647500 13005.2084436475 

510872001204006 13725460.42 1300923.7076331400 12002.3061922009 

510872014031001 21192150.81 1309628.6511359400 13096.2865113594 

510411005013000 20075000 1315615.9797170000 13156.1597971700 

516708208001005 42953689.84 1346319.9911295200 12649.1163076173 

510411010073001 84497000 1356968.5976401300 13569.6859764013 

511277003004033 11745000 1367393.4514738600 12887.9917283826 

510872001202004 49657171.93 1438258.3533973500 14382.5835339735 

510411002063001 87139000 1441151.8280850800 14411.5182808508 

515958902003019 6556000 1442320.0000715700 14423.2000007157 

510872001204005 6962057.968 1442995.1139128000 14328.6928901719 

517600602001000 7451000 1465085.9995067300 14506.5770740864 

511498503004001 11186000 1465182.1579828500 14651.8215798285 

510411008122000 73381000 1468631.1914720000 14686.3119147200 

517600109004036 6678000 1469159.9999496900 14691.5999994969 

510411009321008 41280000 1480215.7957879100 14802.1579578791 

510872004053003 23567000 1488653.9873662800 13922.2698256354 

517600708013001 24384000 1512229.9492011600 13947.4460916736 

517600205002041 7196000 1522221.2310631700 14373.8608455372 

510411008131000 24128000 1523124.0087516200 15231.2400875162 

517600601001033 10963000 1534820.0000409500 15348.2000004095 

510872014042016 48420101.63 1548145.9759955000 15481.4597599550 

510872001123024 12339000 1599336.4903946800 15136.5852430108 

517600607003000 20267000 1599755.8677769800 15179.6961716997 

510872005012019 46212000 1620758.3400256000 15145.5266450247 

510872001123000 16698000 1661033.0002588300 15867.2080334880 

510872012011003 23800000 1677309.6180035000 16773.0961800350 

510872001212010 39495186.91 1701478.0091847600 15359.7405809596 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510872012023009 29066000 1731674.1785728500 14298.6053519933 

510872005031021 11314000 1735595.3955553600 15405.9208872843 

517600601002043 12676000 1774639.9999934100 17746.3999999341 

510872001192016 14138000 1778249.6693531500 16978.0635978297 

510872009041016 12593000 1796027.4982033100 17602.7392830357 

510872001081018 22424027.92 1796467.4602504700 16838.5438981505 

510411004032000 80119000 1812914.4808479600 18129.1448084796 

516708206003060 14588000 1814315.7118494700 17542.5266652941 

517600602001004 13105000 1834700.0000175200 15992.3119358270 

510853211004021 12929898.21 1875240.8922267300 18752.4089222673 

517600205002047 22683000 1932235.7945029000 13922.2402597702 

510872001082013 52389121.37 1985582.2555607300 16984.0766943474 

510411008152003 72562000 1990337.9915613400 19903.3799156134 

515708301001007 39542701.71 2027496.7495578500 20274.9674955785 

510872001082008 26456804.52 2057360.3802211100 18886.5469049183 

510411004073008 53107000 2068995.3108551300 20689.9531085513 

511277003004045 12390000 2115479.7616483500 19666.0107775088 

517600204003013 12160000 2130537.0062046600 15197.8261574843 

515708302001000 29066848.86 2151566.6061164500 21515.6660611645 

515708301001000 29669069.06 2170345.7389574500 21703.4573895745 

510872010012000 13444053.75 2193395.5263756900 21802.3220800296 

510411009192000 105414000 2205830.2902813700 22058.3029028137 

510853212022004 18800848.2 2209741.1762701000 22080.6071629927 

510411009302005 40226000 2303724.5512207600 23037.2455122076 

510872012011004 51579598.65 2333230.3695088700 23332.3036950887 

510754003001003 15001000 2339739.0056412800 23130.8337328087 

510872001182000 93010421.43 2403918.3007946100 24039.1830079461 

510872003011031 16264000 2423378.3171939100 23391.3181852509 

517308102001020 11421000 2440418.4449076800 23393.3626792565 

510872001161021 48245100.05 2448224.2845115500 23153.1608842727 

517600704001000 21606000 2470221.4792434300 24195.3324907660 

510872004041016 54438000 2519986.9668295800 23220.4341712360 

510872008011020 19324000 2525688.9718146200 23732.8742726133 

510853212021015 41722190.92 2564093.8670930200 25640.9386709302 

510411009272002 74350000 2590866.4098979900 25908.6640989799 
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Table B-3-3. Annualized Data by Census Block 

CensusBloc FldExp Damage AnnDam 

510872001161020 28718048.57 2601918.0214639300 24949.4642545687 

517600605005009 57916000 2659122.5864676400 26591.2258646764 

510754001005021 27498176.3 2661223.9931452600 23324.3303144902 

510853208022000 81856000 2674035.8455810200 24131.8020777264 

517600413001010 16665000 2738934.8571590500 27291.2496753800 

510872009031001 95523523.16 2759584.4899694000 26818.9158706851 

510872001231009 18819939.76 2806260.1897505000 25613.5449766626 

510853211004016 24924929.21 2838163.7815884100 28381.6378158841 

517308108001052 85589000 2869841.3109659500 28698.4131096595 

510872008021025 18184000 3052844.9923657800 27298.2008762604 

510872001073005 52224000 3219947.5952774300 29363.8203151448 

510872009041000 27512145.11 3254545.0374657700 32372.5485967556 

510411005011026 67572042.83 3478656.2301785700 34786.5623017856 

517600109004035 19614000 3517932.2907760600 34495.1782790629 

517600601002031 25823000 3615220.0000713300 36152.2000007133 

510872008011005 120911000 3634147.3658742900 30992.2484302235 

510872001122005 24783000 3640243.8930126900 32860.4507375974 

510872010011000 30199559.56 3675569.7987901500 36253.9721904721 

517600709004001 182851000 3735440.2941842000 35797.3496937402 

510853209004016 35613647.53 4034851.5680855700 40348.5156808557 

510411009121006 80329000 4264395.2627087800 42643.9526270878 

510872001203009 39558152.36 5213424.9502031100 50208.7907720637 

510872008042000 69302000 5242780.2736898600 51442.4176474826 

510872004064013 30979000 5440463.4793413100 47855.8295252223 

510853208024001 72840092.59 6338155.2896164700 63381.5528961647 

517600608001000 58365211.07 7615011.1722828500 67364.5810815990 

510872001123005 56728349.21 9722631.7041491100 93196.9918635386 

510853214001014 157398935 10689118.9143647000 106891.1891436470 
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APPENDIX C – 2006 Action Updates  
 

The following spreadsheets provide detailed updates to the actions committed to by 

the participating jurisdictions in the 2006 Crater Regional Hazard Mitigation Plan 

and the Richmond Regional Hazard Mitigation Plan.  The updates are provided by 

jurisdiction in alphabetical order.  The updates indicate whether actions were 

carried over to the 2011 plan.    



Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

Richm
ond 

Region
Strategy #5.1.1: W

ork w
ith local m

edia outlets to increase aw
areness of natural hazards. Im

plem
ent seasonal hazard aw

areness 
w

eeks or days (e.g., hurricane preparedness w
eek, w

inter w
eather aw

areness day).
M

odified
D

one by individual jurisdictions as opposed to regional effort
N

o

Richm
ond 

Region
Strategy #5.1.3: W

ork w
ith the W

akefield office of the N
ational W

eather Service to prom
ote the “Turn Around, D

on’t D
row

n” public 
education cam

paign.
M

odified
D

one by individual jurisdictions as opposed to regional effort
N

o

Richm
ond 

Region
Strategy #5.1.7: Im

prove available inform
ation regarding flood depths.

Com
pleted for 

purposes of this plan
Flood m

aps updated in region
N

o

Richm
ond 

Region
Strategy #5.2.3: Encourage residents to purchase flood insurance and/or sew

age back-up insurance.
M

odified
D

one by individual jurisdictions as opposed to regional effort
N

o

Richm
ond 

Region
Strategy #6.1.1: Continue the M

itigation Advisory Com
m

ittee to facilitate coordination and im
plem

entation of plan elem
ents, and to 

help institutionalize and develop an ongoing m
itigation program

.
Cancelled

N
o form

al regional group continued
N

o

Richm
ond 

Region

Strategy #6.4.1: D
evelop a m

ore advanced flood w
arning system

 to increase the ability to locally and specifically forecast flood 
events and flood depths. Partner w

ith other organizations including the N
ational W

eather Service, United States G
eological Survey 

and local w
atershed organizations. Jurisdictions: City of Richm

ond, G
oochland County, H

anover County
M

odified
D

one by individual jurisdictions as opposed to regional effort. 
M

ost jurisdictions now
 have a form

 of citizen notification
N

o

Richm
ond 

Region

Strategy #6.4.1: D
evelop a m

ore advanced flood w
arning system

 to increase the ability to locally and specifically forecast flood 
events and flood depths. Partner w

ith other organizations including the N
ational W

eather Service, United States G
eological Survey 

and local w
atershed organizations. 

•
 W

ork w
ith the N

ational W
eather Service to install gauges along the Chickahom

iny River (coordinate this effort w
ith N

ew
 Kent 

County). Jurisdictions: Charles City County; N
ew

 Kent County

M
odified

D
one by individual jurisdictions as opposed to regional effort. 

M
ost jurisdictions now

 have a form
 of citizen notification

N
o

Crater Region
Strategy I-2.1.1:  Obtain official recognition of the M

itigation Advisory Com
m

ittee by the jurisdictions in the Planning D
istrict in order 

to help institutionalize and develop an ongoing m
itigation program

.  Use the com
m

ittee to review
 m

itigation projects and coordinate 
m

ulti-jurisdictional grant applications.
Cancelled

N
o form

al regional group continued
N

o

Crater Region
Strategy LC-4.1.1: D

evelop recom
m

endations for short-term
 and long-term

 funding sources for m
itigation, planning, and projects.

M
odified

D
one by individual jurisdictions as opposed to regional effort

N
o

Crater Region
Strategy PS-3.2.*: Convene a regional w

orking group that w
ill address tree trim

m
ing or rem

oval to protect pow
er and other utility 

lines.  
Cancelled

N
o form

al regional group convened
N

o

Crater Region
Strategy LC-1.1.1: Coordinate w

ith the state to update and digitize com
m

unity Flood Insurance Rate M
aps (FIRM

s).
Com

pleted for 
purposes of this plan

Flood m
aps updated in region

N
o

Crater Region
Strategy PA-1.1.1: D

istribute inform
ation packets to raise aw

areness regarding the risks present in the Crater region and provide 
disaster preparedness inform

ation.
M

odified
D

one by individual jurisdictions as opposed to regional effort
N

o

Crater Region
Strategy PA-1.4.1:  W

ork w
ith the W

akefield office of the N
ational W

eather Service to prom
ote the “Turn Around, D

on’t D
row

n” public 
education cam

paign.
M

odified
D

one by individual jurisdictions as opposed to regional effort
N

o

Crater Region
Strategy PA-1.2.2:  W

ork w
ith local hom

e im
provem

ent stores to provide w
orkshops to residents on m

itigation techniques.  
M

odified
D

one by individual jurisdictions as opposed to regional effort
N

o

Crater Region
Strategy PA-1.3.2: W

ork w
ith local m

edia outlets to increase aw
areness of natural hazards.  Im

plem
ent seasonal hazard aw

areness 
w

eeks or days (e.g., hurricane preparedness w
eek, w

inter w
eather aw

areness day).
M

odified
D

one by individual jurisdictions as opposed to regional effort
N

o

Ashland
Strategy 1.1.1:  Require new

 facilities to be sited outside of hazardous areas (e.g., floodplain).
Com

pleted for 
purposes of this plan

Adopted FEM
A floodplain ordinance

N
o

Ashland
Strategy 1.1.2:  Incorporate hazard m

itigation techniques into new
 com

m
unity facilities to m

inim
ize dam

ages.
Cancelled

N
o public construction since adoption of last plan

N
o

Ashland
Strategy 1.2.1:  D

evelop com
prehensive list of critical facilities.

Cancelled
M

ajority, if not all critical facilities, w
ould be in H

anover County 
jurisdiction

N
o

Ashland
Strategy 2.1.1:  Identify need for backup generators, com

m
unications and/or vehicles at critical public facilities. D

evelop m
eans to 

address shortfall identified.  Currently pursuing generators for Tow
n H

all.
Cancelled

N
o generator has been purchased; Com

m
and Center w

ould be at 
Police D

epartm
ent, not Tow

n H
all

N
o

Ashland
Strategy 2.3.2:  Encourage trim

m
ing or rem

oval of trees that could dow
n pow

er lines.  [on-going]
Com

pleted for 
purposes of this plan

Part of routine m
aintenance by tow

n
N

o

Ashland
Strategy 2.3.3:  Continue discussions w

ith private utility com
panies to discuss incorporating m

itigation m
easures into new

 and pre-
existing developm

ent and repairs for infrastructure.  [on-going]
In progress

These are regular conversations
Yes

Ashland
Strategy 2.4.1:  Evaluate existing storm

w
ater system

 to determ
ine if it is adequate for existing (or future) flood hazard. [on-going]

In progress
Im

provem
ents to system

 dow
ntow

n have been done but there are 
additional areas for im

provem
ent

N
o. Com

bined w
ith Ashland-1.

Ashland
Strategy 2.4.2:  Identify program

 of corrective actions to im
prove storm

w
ater system

s capacity to handle m
ajor rain events. [on-

going]
In progress

Im
provem

ents to system
 dow

ntow
n have been done but there are 

additional areas for im
provem

ent
N

o. Com
bined w

ith Ashland-1.

Ashland
Strategy 2.4.4:  D

evelop and im
plem

ent a channel m
aintenance program

 consisting of routine inspections and subsequent debris 
rem

oval to ensure free flow
 of w

ater in local stream
s and w

atercourses.  [on-going]
Com

pleted for 
purposes of this plan

Part of routine m
aintenance by tow

n
N

o

Ashland
Strategy 3.1.1:  Review

 and revise, if needed, the Planning D
istrict com

m
unities’ floodplain ordinances. W

ork w
ith the state to 

coordinate a Com
m

unity Assistance Visit to identify potential im
provem

ents or enhancem
ents to existing floodplain m

anagem
ent 

program
.

Com
pleted for 

purposes of this plan
N

ew
 ordinance adopted in 2008

N
o

Ashland
Strategy 3.1.2:  Evaluate the potential costs versus benefits of im

plem
enting a freeboard requirem

ent for all new
 structures in the 

100-year floodplain.
Com

pleted for 
purposes of this plan

N
ora to check but not interested 

N
o

Ashland
Strategy 3.1.3:  Review

 and revise, if needed, existing Subdivision Ordinances to include hazard m
itigation-related developm

ent 
criteria in order to regulate the location and construction of buildings and other infrastructure in know

n hazard areas.  [on-going]
Cancelled

After evaluation, this action not relevant to tow
n

N
o

Ashland
Strategy 3.1.4:  D

evelop a new
 Zoning Ordinance or revise the existing Zoning Ordinance to include separate zones or districts w

ith 
appropriate developm

ent criteria for know
n hazard areas.  [on-going]

Cancelled
After evaluation, this action not relevant to tow

n
N

o

Ashland
Strategy 3.1.5:  Include an assessm

ent and associated m
apping of the m

unicipalities’ vulnerabilities to location-specific hazards and 
m

ake appropriate recom
m

endations for the use of these hazard areas in the next Com
prehensive Plan. [on-going]

Com
pleted for 

purposes of this plan
Update is in progress and includes references to hazard 
m

itigation plan
N

o
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

Charles City
Strategy 3.1.4:  D

evelop a new
 Zoning Ordinance or revise the existing Zoning Ordinance to include separate zones or districts w

ith 
appropriate developm

ent criteria for know
n hazard areas.

N
ot started

Lack of funding and m
anpow

er resources
N

o

Charles City
Include an assessm

ent and associated m
apping of the m

unicipalities’ vulnerabilities to location-specific hazards and m
ake 

appropriate recom
m

endations for the use of these hazard areas in the next Com
prehensive Plan.

N
ot started

Lack of funding and m
anpow

er resources Update hopefully in the 
next com

p plan

Include an assessm
ent and 

associated m
apping of the 

m
unicipalities’ vulnerabilities 

to location-specific hazards 
and m

ake appropriate 
recom

m
endations for the use 

of these hazard areas in the 
next Com

prehensive Plan.

Charles City
Strategy 3.2.1:  Continue to enforce zoning and building codes to prevent construction w

ithin the flood zone.
In progress

County continues to enforce
N

o. Replaced by Charles City-
1.

Charles City
Strategy 3.2.3:  Provide training opportunities to county/m

unicipal enforcem
ent staff.

In progress
Staff attends as funding is avaialable and tim

e allow
s

N
o

Charles City
Strategy 3.4.1:  Use fee sim

ple and/or perm
anent easem

ent to prevent developm
ent in the highest priority undeveloped floodplain 

(and/or w
etlands) areas.  Use these areas as public open space for passive recreational uses or for utility easem

ents.
N

ot started
Lack of funding

N
o

Charles City
Strategy 4.1.1:  Investigate using non-conform

ing or substantial dam
age provisions to require hazard retrofitting of existing 

developm
ent.

N
ot started

Lack of funding
N

o

Charles City
Strategy 4.2.5:  Investigate providing incentives for property ow

ners to im
plem

ent m
itigation m

easures.
N

ot started
Lack of funding

N
o

Charles City
Strategy 5.1.1:  W

ork w
ith local m

edia outlets to increase aw
areness of natural hazards.  Im

plem
ent seasonal hazard aw

areness 
w

eeks or days (e.g., hurricane preparedness w
eek, w

inter w
eather aw

areness day).
Com

pleted for 
purposes of this plan

Use TV, new
sletter and radio to issue notices on various event 

types
N

o. Replaced by Charles City-
3.

Charles City
Strategy 5.1.2:  W

ork w
ith VD

OT to establish flood level m
arkers along bridges and other structures to indicate the rise of w

ater 
levels along creeks and rivers in potential flood-prone areas.  

N
ot started

County has som
e m

arkers but w
ants to pursue this on its 

floodprone bridges/crossings
N

o

Charles City
Strategy 5.1.3:  W

ork w
ith the N

ational W
eather Service to prom

ote the “Turn Around, D
on’t D

row
n” public education cam

paign.
N

ot started
County staff has not started but w

ould like 
N

o
Charles City

Strategy 5.1.5:  Consider participating in the Storm
Ready program

 sponsored by the N
ational W

eather Service.
N

ot started
County staff has not started but w

ould like 
N

o

Charles City
Strategy 5.1.6: Increase flood w

arning capabilities including identification of alternative, safe routes.
Com

pleted for 
purposes of this plan

County has purchased CodeRed softw
are

N
o

Charles City
Strategy 5.1.7:  Im

prove available inform
ation regarding flood depths.  

N
ot started

County w
ould like flood level m

arkers and w
ork w

ith N
OAA for 

data to G
IS

Install flood level m
arkers and 

w
ork w

ith N
OAA to obtain 

related G
IS data.

Charles City
Strategy 5.2.1:  Partner w

ith Parent Teacher Associations and local schools to im
plem

ent existing curriculum
 related to natural 

hazards (e.g., M
asters of D

isaster, Risk W
atch, CERT).

N
ot started

Lack of resources of staff tim
e and funds

N
o. Replaced by Charles City-

3.

Charles City
Strategy 5.2.3:  Encourage residents to purchase flood insurance and/or sew

age back-up insurance.
Com

pleted for 
purposes of this plan

D
oes flood insurance and w

ill start w
ith back up in County 

new
sletter, thru H

ealth D
ept

N
o. Replaced by Charles City-

3.

Charles City

Strategy 5.3.1:  D
evelop and im

plem
ent a public education program

 on w
etland protections that underscores the functions and 

values of w
etlands. Incorporate inform

ation into the program
 regarding local ordinance provisions that require the identification of 

w
etlands in accordance w

ith federal and state standards and m
inim

ize/elim
inate their disturbance in accordance w

ith federal and 
state law

s.

Com
pleted for 

purposes of this plan
W

etlands and Chesapeake Plan and detail in the Com
p Plan  

Article done yearly by staff on flood plain
N

o. Replaced by Charles City-
3.

Charles City
Strategy 6.1.1:  Continue the M

itigation Advisory Com
m

ittee to facilitate coordination and im
plem

entation of plan elem
ents, and to 

help institutionalize and develop an ongoing m
itigation program

.
Com

pleted for 
purposes of this plan

County w
ill participate as requested and needed

N
o

Charles City
Strategy 6.1.2:  D

evelop recom
m

endations for revenue sources for m
itigation, planning, and projects.

N
ot started

Lack of staff resources and funding
N

o
Charles City

Strategy 6.1.3:  Incorporate m
itigation principles into local com

prehensive, em
ergency m

anagem
ent, and recovery plans.  

In progress
Plans w

ill be updated as needed
N

o

Charles City
Strategy 6.3.1:  D

evelop a detailed building inventory for all structures, in a G
IS-based form

at, w
hich catalogues inform

ation 
regarding assets such as value of structure, contents, age, location (latitude and longitude), etc.

In progress
G

IS has basic building inventory and County w
ill w

ork w
ith 

Com
m

issioner of Revenue of m
atters

N
o

Charles City
Strategy 6.3.2:  Identify m

eans to coordinate, collect and store dam
age assessm

ent data in G
IS form

at for each natural hazard 
event, w

hich causes death, injury and/or property dam
age.

N
ot started

Lack of staff resources and funding
N

o

Charles City
Strategy 6.3.3:  Identify training opportunities for staff to enhance ability to use G

IS for em
ergency m

anagem
ent needs.

Com
pleted for 

purposes of this plan
Staff attends as funding is avaialable and tim

e allow
s

N
o

Charles City
Strategy 6.4.1:  D

evelop a m
ore advanced flood w

arning system
 to increase the ability to locally and specifically forecast flood events 

and flood depths.  Partner w
ith other organizations including the N

ational W
eather Service, United States G

eological Survey and local 
w

atershed organizations.

Com
pleted for 

purposes of this plan
Code RED

 address this w
ith various notifications to ow

ners
N

o

Charles City
Strategy 6.4.2:  Investigate, develop, or enhance Reverse 911 system

 or other appropriate em
ergency com

m
unication system

 for 
citizens.

Com
pleted for 

purposes of this plan
Code RED

 address this w
ith various notifications to ow

ners
N

o

Charles City
Im

plem
ent FIREW

ISE w
ildfire education program

.
N

ot started
County w

ill participate under new
 plan

Im
plem

ent FIREW
ISE w

ildfire 
education program

.
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

Chesterfield
I-1.1.1.  Incorporate (or continue to incorporate) m

itigation principles into local com
prehensive, em

ergency m
anagem

ent, and 
recovery plans. 

On-going
Com

p Plan, Flood Plain Ordinance
N

o

Chesterfield
LC-1.1.1.  Coordinate w

ith the state to update and digitize com
m

unity Flood Insurance Rate M
aps (FIRM

s).
On-going

FEM
A m

aps due in 2011
Com

plete adoption of new
 

digital FIRM
s.

Chesterfield
LC-2.2.1.  Provide training opportunities to county/m

unicipal enforcem
ent staff.  Educate them

 re: dam
age assessm

ent, m
itigation 

techniques, and other related topics.
On-going

Provide training but need to continue as staff turnover occurs

Provide training opportunities 
to county/m

unicipal 
enforcem

ent staff.  Educate 
them

 re: dam
age 

assessm
ent, m

itigation 
techniques, and other related 
topics.

Chesterfield
LC-2.3.1.  Continue to enforce zoning and building codes to prevent/control construction w

ithin the floodplain.
On-going

Floodplain ordinance is strong 

Continue to enforce zoning 
and building codes, w

ith 
em

phasis on floodplain 
m

anagem
ent.

Chesterfield
LC-2.3.2.  Evaluate the floodplain m

anager’s roles and responsibilities in each local jurisdiction. 
Cancelled

N
o form

al designation of Floodplain M
anager exists in the county 

and has been determ
ined to not be needed

N
o

Chesterfield
LC-2.3.3.  Evaluate the potential costs versus benefits of im

plem
enting a freeboard requirem

ent for all new
 structures in the 100-

year floodplain.
Com

pleted for 
purposes of this plan

County has a one-foot freeboard requirem
ent In addition, no new

 
residential is allow

ed in floodplain and there is a 25-foot setback 
requirem

ent
N

o

Chesterfield
LC-3.1.3.  Identify training opportunities for staff to enhance ability to use G

IS for em
ergency m

anagem
ent needs.

Com
pleted for 

purposes of this plan
County has strong G

IS program
N

o

Chesterfield
PA-1.2.1.  Partner w

ith Parent Teacher Associations and local schools to im
plem

ent existing curriculum
 related to natural hazards 

(e.g., M
asters of D

isaster, Risk W
atch).

Com
pleted for 

purposes of this plan
W

ork w
ith schools safety officers on targeted preparedness 

program
s for 3rd graders, 5th graders, m

iddle school
Consolidated into single 
action.

Chesterfield
PA-1.3.3.  Place flyers and brochures at selected locations throughout the region.

Com
pleted for 

purposes of this plan
Placed in libraries, county facilities

Consolidated into single 
action.

Chesterfield
PA-1.1.3.  Inform

 the public of and/or encourage the purchase of flood and/or sew
er back-up insurance.

Com
pleted for 

purposes of this plan
Com

m
unity m

eetings
Consolidated into single 
action.

Chesterfield
PA-1.1.4.  Educate hom

eow
ners about flood insurance and ICC (Increased Cost of Com

pliance) coverage.
Com

pleted for 
purposes of this plan

Com
m

unity m
eetings

Consolidated into single 
action.

Chesterfield
PA-1.3.4.  Prepare an advisory pam

phlet and distribute to occupants of housing units or business know
n to be in the floodplain 

advising them
 of the potential hazards of the area and of evacuation plans in the event of an em

ergency.
N

ot started
Floodplain ordinance is strong  Lim

its this type of developm
ent in 

floodplain so there is lim
ited at-risk developm

ent
N

o

Chesterfield
PA-1.1.5.  Target FEM

A’s Repetitive Loss Properties for specialized outreach and m
itigation activities.

On-going
Acquired 4 repetitive loss properties

Continue to w
ork w

ith VD
EM

 
and FEM

A to m
itigate 

repetitive and severe 
repetitive loss properties as 
grant funds are available and 
ow

ners dem
onstrate interest 

in participation
Chesterfield

PP-1.1.2.  Incorporate hazard m
itigation techniques into new

 com
m

unity facilities to m
inim

ize dam
ages.

On-going
Consideration is given to risk reduction in design of new

 facilities
N

o

Chesterfield
PP-1.1.3.  Investigate providing incentives for property ow

ners to im
plem

ent m
itigation m

easures.
Cancelled

Lack of m
anpow

er
N

o

Chesterfield
PP-2.1.1.  Investigate or develop and im

plem
ent a channel m

aintenance program
 consisting of routine inspections and subsequent 

debris rem
oval to ensure free flow

 of w
ater in local stream

s and w
atercourses.  Identify funding opportunities.

On-going
M

ajor blockages are rem
oved routinely

Continue to im
plem

ent a 
channel m

aintenance 
program

 consisting of routine 
inspections and subsequent 
debris rem

oval to ensure free 
flow

 of w
ater in local stream

s 
and w

atercourses.  Identify 
funding opportunities.

Chesterfield
PP-2.1.2.  Inspect and clear debris (or encourage VD

OT to) from
 storm

w
ater drainage system

.
On-going

Clear easem
ents as part of county m

aintenance program
Inspect and clear debris (or 
encourage VD

OT to) from
 

storm
w

ater drainage system
.

Chesterfield
PP-2.2.2.  Evaluate built-upon areas w

ithin the flood zone for possible relocation and/or acquisition. In particular, target FEM
A’s 

Repetitive Loss Properties throughout the Crater Region for possible relocation and/or acquisition.
In progress

Three acquisitions have occurred since 2006 plan w
ritten  Fourth 

is in progress
Com

bined w
ith Chesterfield-3.
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

Colonial 
H

eights
PA-1.1.2.  Publicize the location of local shelters and em

ergency phone num
bers.  Include a m

ap of shelters in local phonebooks 
and/or on county/city w

ebsites.
N

ot started
Lack of m

anpow
er

N
o

Colonial 
H

eights
PA-1.3.1.  Utilize schools, various city or county services, new

spapers, and/or Cham
ber of Com

m
erce to deliver public inform

ation.
Com

pleted for 
purposes of this plan

H
ave placed em

ergency preparedness and CERT flyers 
throughout the city

N
o. Com

bined w
ith Colonial 

H
eights-5.

Colonial 
H

eights
PA-1.2.2.  W

ork w
ith local hom

e im
provem

ent stores to provide w
orkshops to residents on m

itigation techniques.  
N

ot started
Lack of funding and m

anpow
er

N
o. Com

bined w
ith Colonial 

H
eights-5.

Colonial 
H

eights
PA-1.1.4.  Educate hom

eow
ners about flood insurance and ICC (Increased Cost of Com

pliance) coverage.
N

ot started
Lack of funding and m

anpow
er

N
o. Com

bined w
ith Colonial 

H
eights-5.

Colonial 
H

eights
PA-1.1.5.  Target FEM

A’s Repetitive Loss Properties for specialized outreach and m
itigation activities.

N
ot started

Lack of funding and m
anpow

er
N

o. Com
bined w

ith Colonial 
H

eights-3.
Colonial 
H

eights
PA-1.4.1.  Consider participating in the Storm

Ready program
 sponsored by the N

ational W
eather Service.

Com
pleted for 

purposes of this plan
The city received their Storm

Ready certification in 2007 and w
as 

recertified in 2010
N

o

Colonial 
H

eights
PP-2.1.5.  Identify program

 of corrective actions to im
prove storm

w
ater system

s capacity to handle m
ajor rain events.

Com
pleted for 

purposes of this plan
City does as apporpriate

N
o

Colonial 
H

eights
PP-2.2.1.  Use fee sim

ple and/or perm
anent easem

ent to prevent developm
ent in the highest priority undeveloped floodplain 

(and/or w
etlands) areas.  Use these areas as public open space for passive recreational uses.

Com
pleted for 

purposes of this plan
One location--Appom

attox Park on Appom
attox River

N
o

Colonial 
H

eights
PS-1.1.1.  Encourage purchase of N

OAA radios.  Provide N
OAA w

eather radios to public facilities.
In progress

Still providing radios through grant m
oney; 80%

 com
plete

Com
plete purchase of N

OAA 
w

eather radios for public 
facilities

Colonial 
H

eights
PS-1.2.1  Increase flood w

arning capabilities including identification of alternative, safe routes.
N

ot started
Lack of m

anpow
er

N
o

Colonial 
H

eights
PS-1.2.2.  W

ork w
ith the N

ational W
eather Service to prom

ote the “Turn Around, D
on’t D

row
n”  public education cam

paign.
N

ot started
Lack of m

anpow
er

N
o

Colonial 
H

eights
PS-1.2.3.  Establish flood level m

arkers along bridges and other structures to indicate the rise of w
ater levels along creeks and rivers 

in potential flood-prone areas.  W
ork w

ith VD
OT and other jurisdictions as needed.

N
ot started

Lack of m
anpow

er
N

o

Colonial 
H

eights
PS-2.1.1.  Identify funding opportunities to replace vulnerable or undersized culvert stream

 crossings w
ith bridges or larger culverts 

to reduce flood hazards.
Com

pleted for 
purposes of this plan

On-going activity
N

o

Colonial 
H

eights
PS-2.1.2.  Evaluate at-risk roads and im

plem
ent m

itigation m
easures (e.g., elevation, re-design.)  W

ork w
ith VD

OT if needed.
N

ot started
Lack of funding

N
o

Colonial 
H

eights
PS-3.2.5.  Initiate discussions w

ith private utility com
panies to discuss incorporating m

itigation m
easures into new

 and pre-existing 
developm

ent and repairs for infrastructure.
Com

pleted for 
purposes of this plan

Funding is an issue
N

o

Colonial 
H

eights
PA-1.3.2.  W

ork w
ith local m

edia outlets to increase aw
areness of natural hazards.  Im

plem
ent seasonal hazard aw

areness w
eeks or 

days (e.g., hurricane preparedness w
eek, w

inter w
eather aw

areness day).
Com

pleted for 
purposes of this plan

City does public education
N

o. Com
bined w

ith Colonial 
H

eights-5.
Colonial 
H

eights
PP-2.1.1.  Investigate or develop and im

plem
ent a channel m

aintenance program
 consisting of routine inspections and subsequent 

debris rem
oval to ensure free flow

 of w
ater in local stream

s and w
atercourses.  Identify funding opportunities.

Com
pleted for 

purposes of this plan
City does som

e m
aintenance of channels

N
o.

Colonial 
H

eights
PP-2.1.2.  Inspect and clear debris (or encourage VD

OT to) from
 storm

w
ater drainage system

.
Com

pleted for 
purposes of this plan

City does som
e m

aintenance as appropriate
N

o. 

Colonial 
H

eights
PP-2.1.4.  Evaluate existing storm

w
ater system

 to determ
ine if it is adequate for existing (or future) flood hazard.

Com
pleted for 

purposes of this plan
City does as apporpriate

N
o. 

Colonial 
H

eights
PS-3.2.3.  Investigate all public utility lines to evaluate their resistance to flood, w

ind, and w
inter storm

 hazards.
Com

pleted for 
purposes of this plan

City does as apporpriate
N

o. 

Colonial 
H

eights
Incorporate m

itigaiton principles into the Com
prehensive Plan.

Com
pleted for 

purposes of this plan
The City is in the process of revising the com

prehensive plan and 
should be com

pleted w
ithin the next tw

o years
N

o. 

D
inw

iddie
I-2.1.1.  Obtain official recognition of the M

itigation Advisory Com
m

ittee by the jurisdictions in the Planning D
istrict in order to help 

institutionalize and develop an ongoing m
itigation program

.  Use the com
m

ittee to review
 m

itigation projects and coordinate m
ulti-

jurisdictional grant applications.

Com
pleted for 

purposes of this plan
Participate as requested from

 the PD
C

N
o

D
inw

iddie
I-1.1.1.  Incorporate (or continue to incorporate) m

itigation principles into local com
prehensive, em

ergency m
anagem

ent, and 
recovery plans. 

In progress
Floodplain ordinance in process of being adopted  Into EOP plan 
but no recovery plan

N
o

D
inw

iddie
LC-1.1.1.  Coordinate w

ith the state to update and digitize com
m

unity Flood Insurance Rate M
aps (FIRM

s).
In progress

All m
aps are being updates w

ith new
 ordinance and posted online

N
o

D
inw

iddie
LC-2.2.1.  Provide training opportunities to county/m

unicipal enforcem
ent staff.  Educate them

 re: dam
age assessm

ent, m
itigation 

techniques, and other related topics.
Com

pleted for 
purposes of this plan

Staff attends training as funding and tim
e allow

s
N

o

D
inw

iddie
PA-1.4.2.  Consider participating in FEM

A’s Com
m

unity Rating System
 (CRS).

N
ot Started

Lack of staff tim
e to com

plete application
N

o

D
inw

iddie
LC-2.3.1.  Continue to enforce zoning and building codes to prevent/control construction w

ithin the floodplain.
Com

pleted for 
purposes of this plan

County w
ill continue to enforce all law

s, codes and regulations
N

o

D
inw

iddie
LC-2.3.2.  Evaluate the floodplain m

anager’s roles and responsibilities in each local jurisdiction. 
In progress

N
ew

 em
ployee in process of becom

e full tim
e floodplain 

adm
inistrator

N
o

D
inw

iddie
LC-3.1.1.  D

evelop and/or m
aintain a detailed building inventory for all structures in the jurisdiction, in a G

IS-based form
at, w

hich 
catalogues inform

ation regarding assets such as value of structure, age, location (latitude and longitude), etc.  Ensure integration of 
G

IS in any existing jurisdictional databases.

Com
pleted for 

purposes of this plan
Basic building layer, no G

IS em
ployee and no intention to add 

extra layer
N

o

D
inw

iddie
LC-3.1.2.  Identify m

eans to coordinate, collect and store dam
age assessm

ent data in G
IS form

at for each natural hazard event, 
w

hich causes death, injury and or property dam
age.

Cancelled
N

o staff or funding to deal w
ith data at local level

N
o
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

Em
poria

LC-1.1.1.  Coordinate w
ith the state to update and digitize com

m
unity Flood Insurance Rate M

aps (FIRM
s).

Com
pleted for 

purposes of this plan
N

ew
 m

aps updates 07/2010  The m
aps are digital in the tow

n's 
G

IS system
N

o

Em
poria

LC-2.2.1.  Provide training opportunities to county/m
unicipal enforcem

ent staff.  Educate them
 re: dam

age assessm
ent, m

itigation 
techniques, and other related topics.

Com
pleted for 

purposes of this plan
City sends staff has tim

e and funding allow
, all em

ployees m
eet 

m
inim

un certification
N

o

Em
poria

PA-1.4.2.  Consider participating in FEM
A’s Com

m
unity Rating System

 (CRS).
N

ot started
Interested lack of staff tim

e and fund to com
pleted

Consider participating in 
FEM

A’s Com
m

unity Rating 
System

 (CRS).

Em
poria

LC-2.3.2.  Evaluate the floodplain m
anager’s roles and responsibilities in each local jurisdiction. 

Com
pleted for 

purposes of this plan
City has increased review

 and revised ordiance w
ith the 

assignm
ent of the duties to a Asst City M

anager
N

o

Em
poria

LC-3.1.3.  Identify training opportunities for staff to enhance ability to use G
IS for em

ergency m
anagem

ent needs.
Cancelled

City does not do G
IS It provides data to create layers

N
o

Em
poria

LC-4.1.1.  D
evelop recom

m
endations for short-term

 and long-term
 funding sources for m

itigation, planning, and projects.
Com

pleted for 
purposes of this plan

City is alw
ays is looking for grant funding opportunities w

ith 
review

s to m
atch and staff tim

e
N

o

Em
poria

PA-1.2.1.  Partner w
ith Parent Teacher Associations and local schools to im

plem
ent existing curriculum

 related to natural hazards 
(e.g., M

asters of D
isaster, Risk W

atch).
N

ot started
City lacks staff tim

e and no volunteer coordinator for any such 
program

s
N

o. Replaced by Em
poria-12.

Em
poria

PS-2.1.2.  Evaluate at-risk roads and im
plem

ent m
itigation m

easures (e.g., elevation, re-design.)  W
ork w

ith VD
OT if needed.

In progress
City has done drainage im

provem
ents along Zion Road and 

others; W
est Atlantic and Sadlers Truck Stop (US 58)

N
o

Em
poria

PS-3.2.5.  Initiate discussions w
ith private utility com

panies to discuss incorporating m
itigation m

easures into new
 and pre-existing 

developm
ent and repairs for infrastructure.

In progress
D

OM
 has had a greater Em

proria enhancem
ent project w

ith line 
re-route, elevated transfers and substations, and established 
loopings  

N
o

Em
poria

LC-2.3.6.  D
evelop a new

 Zoning Ordinance or investigate revising the existing Zoning Ordinance to include separate zones or 
districts w

ith appropriate developm
ent criteria for know

n hazard areas.
Com

pleted for 
purposes of this plan

Floodplain ordinance incorporated into the zoning ordinance in 
2010

N
o

Em
poria

LC-2.3.7.  Review
 and revise, if needed, existing Subdivision Ordinances to include hazard m

itigation-related developm
ent criteria in 

order to regulate the location and construction of buildings and other infrastructure in know
n hazard areas.

Com
pleted for 

purposes of this plan
Code update in 2009 requires new

 subdivision curb and gutter &
 

construction require 2-ft freeboard
N

o

Em
poria

I-1.1.2.  Integrate the jurisdiction’s m
itigation plan into current capital im

provem
ent plans to ensure that developm

ent does not 
encroach on know

n hazard areas.
N

ot started
City does incorporate m

itigation activities into its capital fundings 
each year but the City does not have a form

al capital 
im

provem
ent plan  H

ope to have a form
al plan w

ithin 5 years
N

o

Em
poria

LC-2.3.5.  Review
 and revise, if needed, local floodplain ordinances. W

ork w
ith the state to coordinate a Com

m
unity Assistance Visit 

to identify potential im
provem

ents or enhancem
ents to existing floodplain m

anagem
ent program

.
In progress

City has com
pleted an update of its local floodplain ordinance in 

2009-10 w
ith assistance of the state  

N
o

Em
poria

PA-1.3.4.  Prepare an advisory pam
phlet and distribute to occupants of housing units or business know

n to be in the floodplain 
advising them

 of the potential hazards of the area and of evacuation plans in the event of an em
ergency.

N
ot started

City does have fliers and m
akes the available at public m

eetings 
and to residents but does not specifically target any areas  It 
plans to target residents and business in the next five years

N
o. Replaced by Em

poria-12.

Em
poria

PS-3.1.1.  D
evelop Continuity of Operations plan.

In progress
City is in the process of developing a CoOP

Finalize Continuity of 
Operations Plan.

Em
poria

PP-2.1.5.  Identify program
 of corrective actions to im

prove storm
w

ater system
s capacity to handle m

ajor rain events.
In progress

City has done drainage im
provem

ents along Zion Road and 
others; W

est Atlantic and Sadlers Truck Stop (US 58)
N

o

Em
poria

PP-2.2.1.  Use fee sim
ple and/or perm

anent easem
ent to prevent developm

ent in the highest priority undeveloped floodplain 
(and/or w

etlands) areas.  Use these areas as public open space for passive recreational uses.
N

ot started
City has done this in the past w

ith Veterans Park but in the last 5 
years but does not have budget funds to do any in the near future

N
o

Em
poria

PS-2.1.1.  Identify funding opportunities to replace vulnerable or undersized culvert stream
 crossings w

ith bridges or larger culverts 
to reduce flood hazards.

In progress
H

alifax Street bridge is being replaced w
ith larger culvert/bridge

Com
plete replacem

ent of 
H

alifax Street Bridge.

Em
poria

PP-2.1.4.  Evaluate existing storm
w

ater system
 to determ

ine if it is adequate for existing (or future) flood hazard.
Com

pleted for 
purposes of this plan

City continues to review
 and m

ake recom
m

endations for 
im

provem
ents to the storm

w
ater system

Continue to review
 and m

ake 
recom

m
endations for 

im
provem

ents to the 
storm

w
ater system

.

Em
poria

LC-1.1.2  Include an assessm
ent and associated m

apping of the m
unicipality’s vulnerability to location-specific hazards and m

ake 
appropriate recom

m
endations for the use of these hazard areas in a future Com

prehensive Plan.
Com

pleted for 
purposes of this plan

Floodplain sections and recom
m

endations are in the Com
p plan 

to reduce developm
ent and protect the undeveloped areas from

 
incom

patible uses
N

o

Em
poria

LC-2.2.2.  Staff Em
ergency M

anagem
ent Office, Building Inspections Office and/or Zoning Office at adequate levels.

N
ot started

Budget constraints have prevented staff offices at adequate 
levels

Add staff to Em
ergency 

M
anagem

ent Office, Building 
Inspections Office and/or 
Zoning Office.

Em
poria

LC-2.3.3.  Evaluate the potential costs versus benefits of im
plem

enting a freeboard requirem
ent for all new

 structures in the 100-
year floodplain.

Com
pleted for 

purposes of this plan
2-ft freeboard requirem

ent is in the City's zoning code
N

o

Em
poria

LC-2.3.4.  Investigate im
plem

entation of cum
ulative dam

age  provision as part of floodplain ordinance. 
Cancelled

City does not have political interest in this and does not think 
state code allow

s this action
N

o

Em
poria

PP-2.2.2.  Evaluate built-upon areas w
ithin the flood zone for possible relocation and/or acquisition. In particular, target FEM

A’s 
Repetitive Loss Properties throughout the Crater Region for possible relocation and/or acquisition.  - Specific areas under 
consideration include the hom

es on the river side of Center Street.
N

ot started
City started a project along Center Street but it w

as closed w
ith no 

action  City is looking for funding projects to acquire land using 
grant funds

N
o. Replaced by Em

poria-10.

Em
poria

PP-2.2.3.  Identify existing flood-prone structures that m
ay benefit from

 m
itigation m

easures such as elevation.
In progress

City is aw
are of properties that are at risk and w

ill w
ork to do 

additional activities to reduce risks
N

o. Replaced by Em
poria-10.
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

G
oochland

Strategy 1.1.2:  Incorporate hazard m
itigation techniques into new

 com
m

unity facilities to m
inim

ize dam
ages.

Com
pleted for 

purposes of this plan
All facilties are done to code and no item

s are built in the 
floodplain

N
o

G
oochland

Strategy 2.1.1:  Identify need for backup generators, com
m

unications and/or vehicles at critical public facilities. D
evelop m

eans to 
address shortfalls identified.  

In progress
All County fire station, sew

ers, som
e schools and adm

in (EOC) 
generators acquired  County is adding as funding becom

es 
available

Continue to identify and fulfill 
need for backup generators, 
com

m
unications and/or 

vehicles at critical public 
facilities. 

G
oochland

Strategy 2.2.2:  Identify funding opportunities to replace culvert stream
 crossings w

ith bridges to reduce flood hazards.
Cancelled

VD
OT controls all roads and bridges  County w

ould like to see 
w

ork done but at m
ercy of VD

OT
N

o

G
oochland

Strategy 2.3.2:  Encourage trim
m

ing or rem
oval of trees that could dow

n pow
er lines.

Com
pleted for 

purposes of this plan
County w

orks w
ith public utitlities to keep all easem

ents clear and 
clean

N
o

G
oochland

Strategy 2.4.2:  Identify program
 of corrective actions to im

prove storm
w

ater system
s capacity to handle m

ajor rain events.
Com

pleted for 
purposes of this plan

G
eneral m

aintenance, County continually is review
ings and 

w
orking on plans as funding is available

N
o

G
oochland

Strategy 3.1.3:  Review
 and revise, if needed, existing Subdivision Ordinances to include hazard m

itigation-related developm
ent 

criteria in order to regulate the location and construction of buildings and other infrastructure in know
n hazard areas.

Com
pleted for 

purposes of this plan
Ordinance last updated (2008 2010, and 2011)  County w

ill 
continue to update future plans as needed

N
o

G
oochland

Strategy 3.1.5:  Include an assessm
ent and associated m

apping of the m
unicipalities’ vulnerabilities to location-specific hazards and 

m
ake appropriate recom

m
endations for the use of these hazard areas in the next Com

prehensive Plan.
Com

pleted for 
purposes of this plan

Through G
IS County lists all areas and they are addressed in the 

Com
prehensive Plan

N
o

G
oochland

Strategy 3.2.3:  Provide training opportunities to county/m
unicipal enforcem

ent staff.
In progress

County continually send staff as required and funding is available
Continue to provide training 
opportunities to county staff.

G
oochland

Strategy 3.3.1:  W
ork w

ith the H
om

e Builders Association of Richm
ond to integrate m

itigation into local continuing education classes 
for contractors.

Cancelled
County does not allow

 building in the floodplain
N

o

G
oochland

Strategy 4.2.4:  Identify and target an outreach program
 to industrial facilities (particularly hazardous facilities) to discuss hazards 

and m
itigation alternatives.

M
odified

County w
orks w

ith industrials (and all facilities) facilities w
ith 

M
SD

S reports to ensure  safety and to reduce risks
N

o

G
oochland

Strategy 5.1.1:  W
ork w

ith local m
edia outlets to increase aw

areness of natural hazards.  Im
plem

ent seasonal hazard aw
areness 

w
eeks or days (e.g., hurricane preparedness w

eek, w
inter w

eather aw
areness day).

Com
pleted for 

purposes of this plan
County w

orks w
ith regional and local m

edia to advertise and 
announce several events year round

Replaced w
ith G

oochland-7.

G
oochland

Strategy 5.1.2:  W
ork w

ith VD
OT to establish flood level m

arkers along bridges and other structures to indicate the rise of w
ater 

levels along creeks and rivers in potential flood-prone areas.  
Com

pleted for 
purposes of this plan

County believes all needed sites have been m
arked

N
o

G
oochland

Strategy 5.1.3:  W
ork w

ith the N
ational W

eather Service to prom
ote the “Turn Around, D

on’t D
row

n” public education cam
paign.

M
odified

County has not participated in the past but is w
illing to w

ork to 
enhance and participate in the future

Prom
ote the “Turn Around, 

D
on’t D

row
n” public 

education cam
paign.

G
oochland

Strategy 5.1.6: Increase flood w
arning capabilities including identification of alternative, safe routes.

Com
pleted for 

purposes of this plan
Reverse 911 does G

eoCoding to identify locations and announce 
thru AM

 station roads closed and alternatives to use
N

o

G
oochland

Strategy 5.1.7:  Im
prove available inform

ation regarding flood depths.  
Com

pleted for 
purposes of this plan

FIRM
 m

aps have been updated and digitized
N

o

G
oochland

Strategy 5.2.1:  Partner w
ith Parent Teacher Associations and local schools to im

plem
ent existing curriculum

 related to natural 
hazards (e.g., M

asters of D
isaster, Risk W

atch, CERT).
Com

pleted for 
purposes of this plan

Active CERT program
 w

ith schools, classes held by CERT in 
schools

Replaced w
ith G

oochland-7.

G
oochland

Strategy 5.2.3:  Encourage residents to purchase flood insurance and/or sew
age back-up insurance.

Com
pleted for 

purposes of this plan

County w
ill review

 the process of placing notices in utility bills and 
on County w

eb site   Concern over w
hether this option is 

benefitual 
Replaced w

ith G
oochland-7.

G
oochland

Strategy 6.1.1:  Continue the M
itigation Advisory Com

m
ittee to facilitate coordination and im

plem
entation of plan elem

ents, and to 
help institutionalize and develop an ongoing m

itigation program
.

Com
pleted for 

purposes of this plan
County BOS has adopted supporting and actively participate w

ith 
com

m
ittee

N
o

G
oochland

Strategy 6.1.2:  D
evelop recom

m
endations for revenue sources for m

itigation, planning, and projects.
Com

pleted for 
purposes of this plan

County continually w
orks to idenify grant funding sources for each 

of the activities
N

o

G
oochland

Strategy 6.1.3:  Incorporate m
itigation principles into local com

prehensive, em
ergency m

anagem
ent, and recovery plans.  

Com
pleted for 

purposes of this plan
Into each plan and updates plan as needed

N
o

G
oochland

Strategy 6.3.2:  Identify m
eans to coordinate, collect and store dam

age assessm
ent data in G

IS form
at for each natural hazard 

event, w
hich causes death, injury and/or property dam

age.
M

odified
County has not done it w

ith past events but plans to start w
ith 

recent tornado

Identify m
eans to coordinate, 

collect and store dam
age 

assessm
ent data in G

IS 
form

at for each natural 
hazard event, w

hich causes 
death, injury and/or property 
dam

age
G

oochland
Strategy 6.3.3:  Identify training opportunities for staff to enhance ability to use G

IS for em
ergency m

anagem
ent needs.

In progress
County sends staff for continually training as funding is available

N
o

G
oochland

Strategy 6.4.1:  D
evelop a m

ore advanced flood w
arning system

 to increase the ability to locally and specifically forecast flood events 
and flood depths.  Partner w

ith other organizations including the N
ational W

eather Service, United States G
eological Survey and local 

w
atershed organizations.

Com
pleted for 

purposes of this plan
Reverse 911 and m

onitoring w
ith N

OAA and local flood gauges to 
inform

 residents of events
N

o
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

G
reensville

PS-1.2.3.  Establish flood level m
arkers along bridges and other structures to indicate the rise of w

ater levels along creeks and rivers 
in potential flood-prone areas.  W

ork w
ith VD

OT and other jurisdictions as needed.
In progress

County has som
e m

arkers in place but w
ill w

ork w
ith VD

OT to 
continue to install additional signs on roads   

W
ork w

ith VD
OT to establish 

additional flood level m
arkers 

along creeks and rivers in 
potential flood-prone areas.

G
reensville

PS-1.3.1.  Encourage m
obile hom

e parks to construct com
m

unity w
ind shelters or to identify and publicize nearby shelters for 

residents.
N

ot Started
Lack of fund and staff resources to build shelters

N
o

G
reensville

PS-1.1.3.  D
evelop a m

ore advanced flood w
arning system

 to increase the ability to locally and specifically forecast flood events and 
flood depths.  Partner w

ith other organizations including the N
ational W

eather Service, United States G
eological Survey and local 

w
atershed organizations.

In progress
System

 is in the process of being established, looking at CodeRed 
to add N

OAA and other notices to an upgraded system
Com

plete im
plem

entation of 
citizen notification system

.

G
reensville

PS-2.1.1.  Identify funding opportunities to replace vulnerable or undersized culvert stream
 crossings w

ith bridges or larger culverts 
to reduce flood hazards.

Com
pleted for 

purposes of this plan
H

as done it w
ith TEA-21 and CD

BG
 funds but lacks VD

OT funds to 
address m

any issues
N

o.

G
reensville

PS-2.1.2.  Evaluate at-risk roads and im
plem

ent m
itigation m

easures (e.g., elevation, re-design.)  W
ork w

ith VD
OT if needed.

Com
pleted for 

purposes of this plan

VD
OT has been installing w

edges in the center and shoulders 
then repaved to address this on several keys road; m

ore to be 
done as funding allow

s
N

o.

G
reensville

PS-3.2.1.  Consider providing necessary electrical hook-up, w
iring, and sw

itches to allow
 readily accessible connections to em

ergency 
generators at key critical public facilities.

In progress
County is w

orking on the installation of facilities  Additional ones 
com

ing to as funding allow
ed

Continue to install the 
necessary electrical hook-up, 
w

iring, and sw
itches to allow

 
readily accessible 
connections to em

ergency 
generators at key critical 
public facilities as funding 
perm

its

G
reensville

PS-3.1.1.  D
evelop Continuity of Operations plan.

In progress
County is in the developm

ent stage of the plan 
Com

plete developm
ent of 

Continuity of Operations plan.

G
reensville

PS-2.1.3  Initiate (or encourage) road clearing efforts early in w
ind and w

inter storm
s. D

evelop plan for quick deploym
ent of road 

clearing equipm
ent. 

Com
pleted for 

purposes of this plan

VD
OT responsible for road and has, w

ith sw
itch to "Bryan" 

solution, that has w
orked on w

inter storm
s  D

ebris rem
oval hope 

to im
prove w

ith CERT volunteers
N

o

G
reensville

I-1.1.1.  Incorporate (or continue to incorporate) m
itigation principles into local com

prehensive, em
ergency m

anagem
ent, and 

recovery plans. 
Com

pleted for 
purposes of this plan

Floodplain ordinance and section in Com
p Plan on flooding, EM

P 
has various m

itigation principles, and w
ill add to recovery plan

N
o

G
reensville

LC-2.3.6.  D
evelop a new

 Zoning Ordinance or investigate revising the existing Zoning Ordinance to include separate zones or 
districts w

ith appropriate developm
ent criteria for know

n hazard areas.
Com

pleted for 
purposes of this plan

Last zoning ordinance added section to add districts but all 
perm

its for buildings are subject to review
 for floodplains

N
o

G
reensville

LC-2.3.7.  Review
 and revise, if needed, existing Subdivision Ordinances to include hazard m

itigation-related developm
ent criteria in 

order to regulate the location and construction of buildings and other infrastructure in know
n hazard areas.

Com
pleted for 

purposes of this plan
Subdivision ordinance  has section to address issue w

ith buildings 
in floodplains

N
o

G
reensville

LC-1.1.2  Include an assessm
ent and associated m

apping of the m
unicipality’s vulnerability to location-specific hazards and m

ake 
appropriate recom

m
endations for the use of these hazard areas in a future Com

prehensive Plan.
N

ot Started
Com

p plan has sections and references floodplain but no m
aps in 

the current plan; County w
ill add m

aps w
ith next update

N
o

G
reensville

LC-2.2.1.  Provide training opportunities to county/m
unicipal enforcem

ent staff.  Educate them
 re: dam

age assessm
ent, m

itigation 
techniques, and other related topics.

Com
pleted for 

purposes of this plan
Attend all FEM

A and VD
EM

 training as staff tim
e and funding is 

available
N

o

G
reensville

LC-2.2.2.  Staff Em
ergency M

anagem
ent Office, Building Inspections Office and/or Zoning Office at adequate levels.

Com
pleted for 

purposes of this plan
Staff w

ill be added but at this tim
e staff levels are adequate

N
o

G
reensville

LC-2.3.1.  Continue to enforce zoning and building codes to prevent/control construction w
ithin the floodplain.

Com
pleted for 

purposes of this plan
County w

ill continue to enforce all law
s, codes and regulations

N
o

G
reensville

LC-2.3.2.  Evaluate the floodplain m
anager’s roles and responsibilities in each local jurisdiction. 

Com
pleted for 

purposes of this plan
County continues to review

 as needed
N

o

G
reensville

LC-2.3.5.  Review
 and revise, if needed, local floodplain ordinances. W

ork w
ith the state to coordinate a Com

m
unity Assistance Visit 

to identify potential im
provem

ents or enhancem
ents to existing floodplain m

anagem
ent program

.
Com

pleted for 
purposes of this plan

County continues to review
 as needed

N
o.

G
reensville

LC-3.1.1.  D
evelop and/or m

aintain a detailed building inventory for all structures in the jurisdiction, in a G
IS-based form

at, w
hich 

catalogues inform
ation regarding assets such as value of structure, age, location (latitude and longitude), etc.  Ensure integration of 

G
IS in any existing jurisdictional databases.

Com
pleted for 

purposes of this plan
Layer in G

IS has all inform
ation in the building layer including all 

item
s m

entioned
N

o

G
reensville

LC-3.1.3.  Identify training opportunities for staff to enhance ability to use G
IS for em

ergency m
anagem

ent needs.
Com

pleted for 
purposes of this plan

Staff w
ill be added but at this tim

e staff levels are adequate
N

o

G
reensville

PA-1.3.3.  Place flyers and brochures at selected locations throughout the region.
Com

pleted for 
purposes of this plan

D
isplay in County m

ains offices
Replaced w

ith G
reensville-10.

G
reensville

PA-1.1.2.  Publicize the location of local shelters and em
ergency phone num

bers.  Include a m
ap of shelters in local phonebooks 

and/or on county/city w
ebsites.

Com
pleted for 

purposes of this plan
Brochure is available to residents, public m

eetings have been 
held at County BOS m

eetings
N

o

G
reensville

PA-1.3.2.  W
ork w

ith local m
edia outlets to increase aw

areness of natural hazards.  Im
plem

ent seasonal hazard aw
areness w

eeks or 
days (e.g., hurricane preparedness w

eek, w
inter w

eather aw
areness day).

Com
pleted for 

purposes of this plan
County w

orks w
ith TV, print m

edia, local new
 w

eb site, and County 
sites to release info

Replaced w
ith G

reensville-10.

G
reensville

PA-1.1.3.  Inform
 the public of and/or encourage the purchase of flood and/or sew

er back-up insurance.
Com

pleted for 
purposes of this plan

Staff does discusses flood insurance in the building office but not 
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

H
anover

Strategy 3.1.5:  Include an assessm
ent and associated m

apping of the m
unicipalities’ vulnerabilities to location-specific hazards and 

m
ake appropriate recom

m
endations for the use of these hazard areas in the next Com

prehensive Plan.
N

ot started
County is in the early stages of review

ing in Com
p Plan revisions

Integrate hazard m
itigation 

into new
 com

prehensive plan.

H
anover

Strategy 3.2.1:  Continue to enforce zoning and building codes to prevent construction w
ithin the flood zone.

Com
pleted for 

purposes of this plan
County w

ill continue to enforce local zoning and building codes
N

o

H
anover

Strategy 3.2.2:  Staff Em
ergency M

anagem
ent, Building Inspections Office and Zoning Office at adequate levels.

In progress
Staffing is not a full capacity for lim

ited funding resources
N

o

H
anover

Strategy 3.2.3:  Provide training opportunities to county/m
unicipal enforcem

ent staff.
Com

pleted for 
purposes of this plan

Staff attend training classes as tim
e and funding allow

s
N

o

H
anover

Strategy 3.3.1:  W
ork w

ith the H
om

e Builders Association of Richm
ond to integrate m

itigation into local continuing education classes 
for contractors.

Cancelled
Staff does not see that as constructive and has lim

ited funding 
and resources to offer the classes

N
o

H
anover

Strategy 3.4.1:  Use fee sim
ple and/or perm

anent easem
ent to prevent developm

ent in the highest priority undeveloped floodplain 
(and/or w

etlands) areas.  Use these areas as public open space for passive recreational uses or for utility easem
ents.

N
ot started

County has interest but has no dedicated funding sources at this 
tim

e
N

o. Replaced by H
anover-8.

H
anover

Strategy 4.1.2:  Investigate im
plem

entation of cum
ulative dam

age provisions.
Cancelled

County does not have legal authority and does not believe the 
support to im

plem
ent this concept

N
o

H
anover

Strategy 4.2.2:  Encourage m
obile hom

e parks to identify and publicize nearby shelters for residents.
Cancelled

County has few
 trailer parks location and does the sam

e 
notification of shelters through outreach its does for all residents

N
o

H
anover

Strategy 4.2.3:  Identify existing flood-prone structures that m
ay benefit from

 m
itigation m

easures such as elevation.
N

ot started
County does have G

IS layer and historic data that it keeps 
updated of hom

es but due to lim
ited staff tim

e and resources it 
does not inventory hom

es that m
ight be eligible for a grant

N
o. Replaced by H

anover-8.

H
anover

Strategy 4.2.4:  Identify and target an outreach program
 to industrial facilities (particularly hazardous facilities) to discuss hazards 

and m
itigation alternatives.

Com
pleted for 

purposes of this plan
County participates in LEPC and w

orks w
ith its industrial facilities, 

m
eets 6 tim

es per year  
N

o

H
anover

Strategy 4.2.5:  Investigate providing incentives for property ow
ners to im

plem
ent m

itigation m
easures.

N
ot started

N
ot financially feasible to im

plem
ent a program

 and not sure 
state code

N
o

H
anover

Strategy 5.1.1:  W
ork w

ith local m
edia outlets to increase aw

areness of natural hazards.  Im
plem

ent seasonal hazard aw
areness 

w
eeks or days (e.g., hurricane preparedness w

eek, w
inter w

eather aw
areness day).

Com
pleted for 

purposes of this plan
County w

orks w
ith radio, TV, new

spaper, w
eb site, County cable 

TV
N

o. Replaced by H
anover-9.

H
anover

Strategy 5.1.2:  W
ork w

ith VD
OT to establish flood level m

arkers along bridges and other structures to indicate the rise of w
ater 

levels along creeks and rivers in potential flood-prone areas.  
Com

pleted for 
purposes of this plan

County has w
orked w

ith VD
OT to install new

 signs at roads
N

o

H
anover

Strategy 5.1.3:  W
ork w

ith the N
ational W

eather Service to prom
ote the “Turn Around, D

on’t D
row

n” public education cam
paign.

In progress
County has lim

ited staffing but m
ight interested in to com

pleting 
this process  D

oes use fliers and links to this on their w
eb site

W
ork w

ith the N
ational 

W
eather Service to prom

ote 
the “Turn Around, D

on’t 
D

row
n” public education 

cam
paign.

H
anover

Strategy 5.1.4:  Encourage purchase of N
OAA radios by citizens.  Provide N

OAA w
eather radios to public facilities.

Com
pleted for 

purposes of this plan

All school, fire and EoC   County com
m

unications sends out 
notices to all County em

ail and staff instead radios at all other 
County facilities

N
o

H
anover

Strategy 5.1.5:  Consider participating in the Storm
Ready program

 sponsored by the N
ational W

eather Service.
N

ot started
Staff tim

e and resources to com
plete application

N
o

H
anover

Strategy 5.1.6: Increase flood w
arning capabilities including identification of alternative, safe routes.

Com
pleted for 

purposes of this plan

County has process in place to notify and active place closure 
notices w

ith routes on the w
eb site and County radio station  

Routes have been predeterm
ined and identified to the public

N
o

H
anover

Strategy 5.1.7:  Im
prove available inform

ation regarding flood depths.  
In progress

N
o

H
anover

Strategy 5.2.2:  W
ork w

ith local hom
e im

provem
ent stores to provide w

orkshops to residents on m
itigation techniques.  

N
ot started

Lack of staff tim
e and resources

N
o. Replaced by H

anover-9.

H
anover

Strategy 5.2.3:  Encourage residents to purchase flood insurance and/or sew
age back-up insurance.

N
ot started

Lack of staff tim
e and resources, is w

illing to place brochures out 
in future at County offices

N
o. Replaced by H

anover-9.

H
anover

Strategy 5.3.1:  D
evelop and im

plem
ent a public education program

 on w
etland protections that underscores the functions and 

values of w
etlands. Incorporate inform

ation into the program
 regarding local ordinance provisions that require the identification of 

w
etlands in accordance w

ith federal and state standards and m
inim

ize/elim
inate their disturbance in accordance w

ith federal and 
state law

s.

N
ot started

Lack of staff tim
e and resources

N
o. Replaced by H

anover-9.

H
anover

Strategy 6.1.1:  Continue the M
itigation Advisory Com

m
ittee to facilitate coordination and im

plem
entation of plan elem

ents, and to 
help institutionalize and develop an ongoing m

itigation program
.

Com
pleted for 

purposes of this plan
Staff attend as requested by the Com

m
ittee

N
o

H
anover

Strategy 6.1.2:  D
evelop recom

m
endations for revenue sources for m

itigation, planning, and projects.
In progress

County is alw
ays looking for grant and revenue sources to fund 

activities and projects
N

o

H
anover

Strategy 6.1.3:  Incorporate m
itigation principles into local com

prehensive, em
ergency m

anagem
ent, and recovery plans.  

In progress
County is alw

ays review
ing new

 strategies and w
ill w

ork them
 into 

updates as they occur
Integrate hazard m

itigation 
into new

 com
prehensive plan.

H
anover

Strategy 6.1.4:  Evaluate the floodplain m
anager’s roles and responsibilities.

Com
pleted for 

purposes of this plan
County has an em

ployee w
ho is now

 the assigned floodplain 
m

anager and has his CFM
 classification

N
o

H
anover

Strategy 6.3.1:  D
evelop a detailed building inventory for all structures, in a G

IS-based form
at, w

hich catalogues inform
ation 

regarding assets such as value of structure, contents, age, location (latitude and longitude), etc.
Com

pleted for 
purposes of this plan

Inform
ation is in a G

IS form
at but is only available internally

N
o
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

H
enrico

Strategy 5.3.1:  D
evelop and im

plem
ent a public education program

 on w
etland protections that underscores the functions and 

values of w
etlands. Incorporate inform

ation into the program
 regarding local ordinance provisions that require the identification of 

w
etlands in accordance w

ith federal and state standards and m
inim

ize/elim
inate their disturbance in accordance w

ith federal and 
state law

s.

In 
progress/Com

pleted 
for purposes of this 
plan

Planning D
epartm

ent has aggressive cam
paign regarding 

w
etlands; also done outreach w

hen new
 D

FIRM
s adopted  

H
enrico also participates in Cheasapeake Bay program

, w
hich has 

w
etlands com

ponent

N
o

H
enrico

Strategy 6.1.1:  Continue the M
itigation Advisory Com

m
ittee to facilitate coordination and im

plem
entation of plan elem

ents, and to 
help institutionalize and develop an ongoing m

itigation program
.

M
odified/Com

pleted 
for purposes of this 
plan

Jurisdictions took im
plem

entation on individually  H
enrico 

interested in com
bining m

itigation w
ith new

 recovery com
m

ittee 
under UASI

incorporate m
itigation into 

existing standing regional 
planning groups (e.g., UASI 
recovery subcom

m
ittee).

H
enrico

Strategy 6.1.2:  D
evelop recom

m
endations for revenue sources for m

itigation, planning, and projects.
Com

pleted for 
purposes of this plan

Agressive grant seekers
N

o

H
enrico

Strategy 6.1.3:  Incorporate m
itigation principles into local com

prehensive, em
ergency m

anagem
ent, and recovery plans.  

Com
pleted for 

purposes of this plan
Com

prehensive plan updated since last plan (check capability 
assessm

ent); reference H
M

P in EOP

Incorporate m
itigation 

principles into local 
com

prehensive, em
ergency 

m
anagem

ent, and recovery 
plans.  

H
enrico

Strategy 6.1.5:  Consider participating in FEM
A’s Com

m
unity Rating System

 (CRS).
Com

pleted for 
purposes of this plan

G
iven the num

ber of policies in effect, it does not appear to be 
cost-effective to participate  County has im

plem
ented higher 

standards - no residential in floodplain, additional m
apping of 

floodplain areas (100 acres of drainage), freeboard on 
refurbishm

ents/redevelopm
ents, setback (backyard setback 

typically 20 feet); 3 feet freeboard for com
m

ercial developm
ent

N
o

H
enrico

Strategy 6.4.2:  Investigate, develop, or enhance Reverse 911 system
 or other appropriate em

ergency com
m

unication system
 for 

citizens.
Com

pleted for 
purposes of this plan

Installed H
enrico alert system

/Reverse 911
N

o

H
enrico

Prom
ote education of citizens concerning hom

e fuel tanks and need for upgrading and/or anchoring such system
s (reference 

problem
s during Tropical Storm

 G
aston).

Com
pleted for 

purposes of this plan
Included inform

ation in CERT classes

Prom
ote education of citizens 

concerning hom
e fuel tanks 

and need for upgrading 
and/or anchoring such 
system

s (reference problem
s 

during Tropical Storm
 

G
aston).

H
enrico

Continue enforcem
ent of County’s erosion and sedim

ent control ordinance as m
eans to reduce conditions that lead to landslides or 

slope failures.
Com

pleted for 
purposes of this plan

Strict enforcem
ent of erosion and sedim

ent control ordinances 
w

ith extensive staff. H
ave resource protection areas including 

stream
 protection areas w

ith setbacks - this also restricts 
clearing, etc.

N
o

H
opew

ell
I-2.1.1.  Obtain official recognition of the M

itigation Advisory Com
m

ittee by the jurisdictions in the Planning D
istrict in order to help 

institutionalize and develop an ongoing m
itigation program

.  Use the com
m

ittee to review
 m

itigation projects and coordinate m
ulti-

jurisdictional grant applications.
Cancelled

Lack of support
N

o

H
opew

ell
LC-1.1.1.  Coordinate w

ith the state to update and digitize com
m

unity Flood Insurance Rate M
aps (FIRM

s).
Com

pleted for 
purposes of this plan

D
FRIM

s are available throughout Crater region
N

o

H
opew

ell
PA-1.4.2.  Consider participating in FEM

A’s Com
m

unity Rating System
 (CRS).

In progress
Inform

ation sent to Floodplain M
anager but no action taken

Consider participating in 
FEM

A’s Com
m

unity Rating 
System

 (CRS).

H
opew

ell
LC-2.3.3.  Evaluate the potential costs versus benefits of im

plem
enting a freeboard requirem

ent for all new
 structures in the 100-

year floodplain.
Com

pleted for 
purposes of this plan

City has a freeboard requirem
ent

N
o

H
opew

ell
LC-2.3.4.  Investigate im

plem
entation of cum

ulative dam
age  provision as part of floodplain ordinance. 

Cancelled
N

o action taken due to lack of support
N

o

H
opew

ell
LC-3.1.2.  Identify m

eans to coordinate, collect and store dam
age assessm

ent data in G
IS form

at for each natural hazard event, 
w

hich causes death, injury and or property dam
age.

N
ot started

Lack of m
anpow

er

Identify m
eans to coordinate, 

collect and store dam
age 

assessm
ent data in G

IS 
form

at for each natural 
hazard event, w

hich causes 
death, injury and or property 
dam

age
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

H
opew

ell
PA-1.2.2.  W

ork w
ith local hom

e im
provem

ent stores to provide w
orkshops to residents on m

itigation techniques.  
Cancelled

Lack of m
anpow

er
N

o

H
opew

ell
PP-2.2.1.  Use fee sim

ple and/or perm
anent easem

ent to prevent developm
ent in the highest priority undeveloped floodplain 

(and/or w
etlands) areas.  Use these areas as public open space for passive recreational uses.

Cancelled
Lack of support

N
o. Replaced by H

opew
ell-6

H
opew

ell
PS-3.2.3.  Investigate all public utility lines to evaluate their resistance to flood, w

ind, and w
inter storm

 hazards.
Cancelled

N
o public utilities

N
o

H
opew

ell
PS-3.2.4  W

ork w
ith VD

OT, and private utilities and/or private hom
eow

ners to trim
 or rem

ove trees that could dow
n pow

er lines.
Com

pleted for 
purposes of this plan

Virginia Pow
er trim

s trees above lines
N

o

H
opew

ell
PP-2.1.2.  Inspect and clear debris (or encourage VD

OT to) from
 storm

w
ater drainage system

.
Com

pleted for 
purposes of this plan

D
one routinely

N
o

H
opew

ell
PA-1.3.2.  W

ork w
ith local m

edia outlets to increase aw
areness of natural hazards.  Im

plem
ent seasonal hazard aw

areness w
eeks or 

days (e.g., hurricane preparedness w
eek, w

inter w
eather aw

areness day).
Com

pleted for 
purposes of this plan

City conducts public education
N

o. Com
bined w

ith H
opew

ell-
16

H
opew

ell
PS-3.2.5.  Initiate discussions w

ith private utility com
panies to discuss incorporating m

itigation m
easures into new

 and pre-existing 
developm

ent and repairs for infrastructure.
In progress

H
eld discussions w

ith w
ater utility to im

prove floodw
all around 

pum
ping station

N
o. Replaced by H

opew
ell-11

H
opew

ell
D

evelop a debris rem
oval plan.

In progress
City has pre-positioned contracts for rem

oval; w
ill w

ork w
ith 

another jurisdiction to use plan as m
odel

D
evelop a debris rem

oval 
plan.

H
opew

ell
W

ork w
ith CSX and N

orfolk Southern to im
prove railroad culvert crossings.

Cancelled
After further consideration, no culverts are areas of concern

N
o

N
ew

 Kent
Strategy 1.1.2: Incorporate hazard m

itigation techniques into new
 com

m
unity facilities to m

inim
ize dam

ages.
On-going

County follow
s USBC and builds in extra hardening for critical 

facilities

Continue to incorporate 
hazard m

itigation techniques 
into new

 com
m

unity facilities 
to m

inim
ize dam

ages.

N
ew

 Kent
Strategy 2.1.1: Identify need for backup generators, com

m
unications and/or vehicles at critical public facilities. D

evelop m
eans to 

address shortfalls identified.  
Com

pleted for 
purposes of this plan

G
enerators at all County factilities, radio, and vehicles  N

ew
 cell 

tow
ers w

ill help com
m

unication
N

o

N
ew

 Kent
Strategy 2.4.1: Evaluate existing storm

w
ater system

 to determ
ine if it is adequate for existing (or future) flood hazard.

N
ot Started

Storm
 sew

ers in County are m
onitored but no action taken yet  N

o 
regulations should m

ove to future as developm
ent occurs

Evaluate existing storm
w

ater 
system

 to determ
ine if it is 

adequate for existing (or 
future) flood hazard.

N
ew

 Kent
Strategy 3.1.1: Review

 and revise, if needed, the Planning D
istrict com

m
unities’ floodplain ordinances. W

ork w
ith the state to 

coordinate a Com
m

unity Assistance Visit to identify potential im
provem

ents or enhancem
ents to existing floodplain m

anagem
ent 

program
.

Com
pleted for 

purposes of this plan
Effective 9/25/2009  W

orking to com
plete CRS for level 8

N
o. Replaced by N

ew
 Kent-18

N
ew

 Kent
Strategy 3.1.2: Evaluate the potential costs versus benefits of im

plem
enting a freeboard requirem

ent for all new
 structures in the 

100-year floodplain.
Com

pleted for 
purposes of this plan

1 1/2 ft from
 LSM

, 3 ft for system
s (elec, m

ech)
N

o

N
ew

 Kent
Strategy 3.1.4: D

evelop a new
 Zoning Ordinance or revise the existing Zoning Ordinance to include separate zones or districts w

ith 
appropriate developm

ent criteria for know
n hazard areas.

Com
pleted for 

purposes of this plan
Floodplain M

anagem
ent Overlay D

istrict is in the Zoning Plan
N

o

N
ew

 Kent
Strategy 3.2.1: Continue to enforce zoning and building codes to prevent construction w

ithin the flood zone.
Com

pleted for 
purposes of this plan

County does not prevent but has tighter restrictions in floodplain  
N

o fill and higher BFEs  M
ay look at addtitional restrictions in 500 

yr 
N

o. Replaced by N
ew

 Kent-3

N
ew

 Kent
Strategy 3.2.2: Staff Em

ergency M
anagem

ent, Building Inspections Office and Zoning Office at adequate levels. (also supports G
oal 

#6)
On-going

Building and Zoning is adequate, Em
er Staff and Floodplain still 

deficient 

Increase staff resources for 
em

ergency m
anagem

ent and 
floodplain m

anagem
ent.

N
ew

 Kent
Strategy 3.3.1: W

ork w
ith the H

om
e Builders Association of Richm

ond to integrate m
itigation into local continuing education classes 

for contractors.
On-going

County w
ill reinstitute an arch and engineers "luncheon" to talk 

about various issue but not a continuing education class  Includes 
H

am
pton Roads area builders

Reinstitute an architects and 
engineers "luncheon" to talk 
about various issues.

N
ew

 Kent
Strategy 3.4.1: Use fee sim

ple and/or perm
anent easem

ent to prevent developm
ent in the highest priority undeveloped floodplain 

(and/or w
etlands) areas.  Use these areas as public open space for passive recreational uses or for utility easem

ents.
On-going

Is part of the Com
phrensive Plan; no takers but funding is in place  

$500,000 budget

Use fee sim
ple and/or 

perm
anent easem

ent to 
prevent developm

ent in the 
highest priority undeveloped 
floodplain (and/or w

etlands) 
areas.  Use these areas as 
public open space for passive 
recreational uses or for utility 
easem

ents
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 Kent
Strategy 4.2.1: Investigate all m

anufactured hom
es and trailers to evaluate their resistance to w

ind and flood hazards.
On-going

County staff w
orks to assist hom

eow
ners

Investigate m
anufactured 

hom
es and trailers to 

evaluate their resistance to 
w

ind and flood hazards.
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ew
 Kent

Strategy 4.2.2: Encourage m
obile hom

e parks to identify and publicize nearby shelters for residents.
Com

pleted for 
purposes of this plan

Preventative outreach is done and during an event they use 
Reverse 911
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o
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ew

 Kent
Strategy 4.2.3: Identify existing flood-prone structures that m

ay benefit from
 m

itigation m
easures such as elevation.

On-going
Floodplain structures identified  D

ow
n stream

 of dam
 not 

identified, D
AM

 inudation zone study  

Identify existing flood-prone 
structures that m

ay benefit 
from

 m
itigation m

easures 
such as elevation.
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

Petersburg
I-2.1.1.  Obtain official recognition of the M

itigation Advisory Com
m

ittee by the jurisdictions in the Planning D
istrict in order to help 

institutionalize and develop an ongoing m
itigation program

.  Use the com
m

ittee to review
 m

itigation projects and coordinate m
ulti-

jurisdictional grant applications.
Cancelled

N
o evidence that this action w

as undertaken 
N

o

Petersburg
LC-1.1.1.  Coordinate w

ith the state to update and digitize com
m

unity Flood Insurance Rate M
aps (FIRM

s).
Com

pleted for 
purposes of this plan

D
FRIM

s are available throughout Crater region
N

o

Petersburg
PA-1.4.2.  Consider participating in FEM

A’s Com
m

unity Rating System
 (CRS).

N
ot started

City is interested in the program
 but lack of m

anpow
er m

ay hinder 
participation Use of an intern is possible

Consider participating in the 
Storm

Ready program
 

sponsored by the N
ational 

W
eather Service.

Petersburg
LC-2.3.3.  Evaluate the potential costs versus benefits of im

plem
enting a freeboard requirem

ent for all new
 structures in the 100-

year floodplain.
Com

pleted for 
purposes of this plan

City of Petersburg has adopted statew
ide building code  City does 

have a 1' freeboard requirem
ent

N
o

Petersburg
LC-4.1.1.  D

evelop recom
m

endations for short-term
 and long-term

 funding sources for m
itigation, planning, and projects.

Cancelled
City has no grants adm

inistrator to handle this action
N

o

Petersburg
PA-1.3.4.  Prepare an advisory pam

phlet and distribute to occupants of housing units or business know
n to be in the floodplain 

advising them
 of the potential hazards of the area and of evacuation plans in the event of an em

ergency.
N

ot started
Lack of m

anpow
er

D
istribute brochures and use 

other m
eans to educate the 

public regarding 
preparedness and m

itigation.

Petersburg
PS-1.2.1  Increase flood w

arning capabilities including identification of alternative, safe routes.
In progress

Reverse 911 has been budgeted and an RFP issued  Procurem
ent 

action is in progress
Finish im

plem
entation of 

Reverse 911 system
.

Petersburg
PS-1.2.2.  W

ork w
ith the N

ational W
eather Service to prom

ote the “Turn Around, D
on’t D

row
n”  public education cam

paign.
Com

pleted for 
purposes of this plan

Received tw
o signs from

 VD
EM

N
o

Petersburg
PS-1.2.3.  Establish flood level m

arkers along bridges and other structures to indicate the rise of w
ater levels along creeks and rivers 

in potential flood-prone areas.  W
ork w

ith VD
OT and other jurisdictions as needed.

In progress
Signage has been installed on som

e flood-prone routes including 
Fleet Street, Bank Street

Establish flood level m
arkers 

along bridges and other 
structures to indicate the rise 
of w

ater levels along creeks 
and rivers in potential flood-
prone areas

Petersburg
I-1.1.1.  Incorporate (or continue to incorporate) m

itigation principles into local com
prehensive, em

ergency m
anagem

ent, and 
recovery plans. 

Com
pleted for 

purposes of this plan
Addressed as appropriate

N
o

Petersburg
LC-2.2.1.  Provide training opportunities to county/m

unicipal enforcem
ent staff.  Educate them

 re: dam
age assessm

ent, m
itigation 

techniques, and other related topics.
Com

pleted for 
purposes of this plan

D
one through VD

EM
N

o

Petersburg
LC-2.3.1.  Continue to enforce zoning and building codes to prevent/control construction w

ithin the floodplain.
In progress

This action is continuous

Continue to enforce zoning 
and building codes, w

ith 
em

phasis on floodplain 
m

anagem
ent.

Petersburg
LC-2.3.2.  Evaluate the floodplain m

anager’s roles and responsibilities in each local jurisdiction. 
Cancelled

Floodplain m
anager duties are "other duties as assigned"

N
o

Petersburg
LC-2.3.5.  Review

 and revise, if needed, local floodplain ordinances. W
ork w

ith the state to coordinate a Com
m

unity Assistance Visit 
to identify potential im

provem
ents or enhancem

ents to existing floodplain m
anagem

ent program
.

M
odified

W
ith adoption of new

 statew
ide building code, freeboard 

requirem
ents w

as adopted
N

o

Petersburg
LC-3.1.1.  D

evelop and/or m
aintain a detailed building inventory for all structures in the jurisdiction, in a G

IS-based form
at, w

hich 
catalogues inform

ation regarding assets such as value of structure, age, location (latitude and longitude), etc.  Ensure integration of 
G

IS in any existing jurisdictional databases.
N

ot started
Building inventory is m

aintained but not in G
IS form

at
N

o

Petersburg
LC-3.1.3.  Identify training opportunities for staff to enhance ability to use G

IS for em
ergency m

anagem
ent needs.

Cancelled
City has no G

IS
N

o

Petersburg
PA-1.3.3.  Place flyers and brochures at selected locations throughout the region.

Com
pleted for 

purposes of this plan
D

istribute brochures as recevied from
 VD

EM

D
istribute brochures and use 

other m
eans to educate the 

public regarding 
preparedness and m

itigation.

Petersburg
PA-1.1.3.  Inform

 the public of and/or encourage the purchase of flood and/or sew
er back-up insurance.

Com
pleted for 

purposes of this plan
D

istribute brochures as recevied from
 VD

EM

D
istribute brochures and use 

other m
eans to educate the 

public regarding 
preparedness and m

itigation.

Petersburg
PA-1.1.4.  Educate hom

eow
ners about flood insurance and ICC (Increased Cost of Com

pliance) coverage.
Com

pleted for 
purposes of this plan

D
istribute brochures as recevied from

 VD
EM

D
istribute brochures and use 

other m
eans to educate the 

public regarding 
preparedness and m

itigation.

Petersburg
PP-1.1.2.  Incorporate hazard m

itigation techniques into new
 com

m
unity facilities to m

inim
ize dam

ages.
Com

pleted for 
purposes of this plan

H
azard m

itigation w
as considered in locating new

 bus station and 
new

 library (incorporated additional m
easures as part of design)

N
o

Petersburg
PP-2.1.6.  Im

plem
ent a program

 to seal and vent or raise storm
 w

ater system
 com

ponents (i.e. m
anhole covers that are located in 

the 100-year flood plain or other areas identified as highly probable for flooding). 
Cancelled

Public W
orks departm

ent did not feel this w
as an appopriate 

action  System
 capacity is m

ore of an issue
N

o
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

Petersburg
PP-3.1.1.  Investigate all prim

ary and secondary schools to evaluate their resistance to all natural hazards.  Prioritize schools that are 
used as com

m
unity shelters.

In progress
UASI has assessed schools as shelter sites

N
o

Petersburg
PA-1.2.1.  Partner w

ith Parent Teacher Associations and local schools to im
plem

ent existing curriculum
 related to natural hazards 

(e.g., M
asters of D

isaster, Risk W
atch).

N
ot started

City is interested in doing this action and also doing som
ething 

sim
ilar for storm

w
ater m

anagem
ent program

 that includes 
floodplain issues

D
istribute brochures and use 

other m
eans to educate the 

public regarding 
preparedness and m

itigation.

Petersburg
PA-1.2.2.  W

ork w
ith local hom

e im
provem

ent stores to provide w
orkshops to residents on m

itigation techniques.  
Cancelled

Lack of m
anpow

er; very few
 hom

e im
provem

ent stores w
ithin city 

lim
its

D
istribute brochures and use 

other m
eans to educate the 

public regarding 
preparedness and m

itigation.

Petersburg
PP-1.1.3.  Investigate providing incentives for property ow

ners to im
plem

ent m
itigation m

easures.
Com

pleted for 
purposes of this plan

W
as considered as part of com

prehensive plan update but no 
action taken

N
o

Pow
hatan

Strategy 1.1.2: Incorporate hazard m
itigation techniques into new

 com
m

unity facilities to m
inim

ize dam
ages.

Com
pleted for 

purposes of this plan

As new
 facilities are built (new

 high school and library) hazard 
m

itigation techniques are incorporated into them
 (higher w

ind 
loads, elevated and built out of floodplain, open space created in 
floodplain 

N
o

Pow
hatan

Strategy 2.1.1: Identify need for backup generators, com
m

unications and/or vehicles at critical public facilities. D
evelop m

eans to 
address shortfalls identified.  

In progress
Com

plete for com
m

unication system
 sites, prim

ary shelters, and 
new

 buildings (as built) but w
orking as funds is available to do 

m
ore facilities

Continue to identify and fulfill 
need for backup generators, 
com

m
unications and/or 

vehicles at critical public 
facilities. 

Pow
hatan

Strategy 2.4.1: Evaluate existing storm
w

ater system
 to determ

ine if it is adequate for existing (or future) flood hazard.
Com

pleted for 
purposes of this plan

County does not have public system
s but does follow

 BM
P and 

has strong erosion and sedim
ent control plan  Encourages new

 
system

s (pending W
al-m

art) to reuse storm
 runoff as non-potable 

(sprinkler) w
ater

N
o

Pow
hatan

Strategy 3.1.1: Review
 and revise, if needed, the Planning D

istrict com
m

unities’ floodplain ordinances. W
ork w

ith the state to 
coordinate a Com

m
unity Assistance Visit to identify potential im

provem
ents or enhancem

ents to existing floodplain m
anagem

ent 
program

.

Com
pleted for 

purposes of this plan

The County prohibits all developm
ent in the floodplain but w

ill 
w

ork to continue to tighten restrictions to protect floodplain from
 

encroaching developm
ent 

N
o. Replaced by Pow

hatan-13

Pow
hatan

Strategy 3.1.2: Evaluate the potential costs versus benefits of im
plem

enting a freeboard requirem
ent for all new

 structures in the 
100-year floodplain.

Cancelled
N

ot needs as developm
ent in prohibited in the floodplain

N
o

Pow
hatan

Strategy 3.1.4: D
evelop a new

 Zoning Ordinance or revise the existing Zoning Ordinance to include separate zones or districts w
ith 

appropriate developm
ent criteria for know

n hazard areas.
In progress

Zoning ordinance is under review
 and County is still "flushing out" 

changes but floodplain area w
ith prohibited developm

ent w
ill be 

show
n

Com
plete adoption of new

 
floodplain ordinance.

Pow
hatan

Strategy 3.2.1: Continue to enforce zoning and building codes to prevent construction w
ithin the flood zone.

Com
pleted for 

purposes of this plan
County does not allow

 developm
ent in the floodplain and illegal 

structures w
ill be investigate for rem

oval as found
N

o

Pow
hatan

Strategy 3.2.2: Staff Em
ergency M

anagem
ent, Building Inspections Office and Zoning Office at adequate levels. (also supports G

oal 
#6)

In progress
Adequate staff for Building and Zoning but Em

 M
ngm

ent still 
under staffed

Increase staffing for 
em

ergency m
anagem

ent.

Pow
hatan

Strategy 3.3.1: W
ork w

ith the H
om

e Builders Association of Richm
ond to integrate m

itigation into local continuing education classes 
for contractors.

Cancelled
Lack of staff tim

e, good idea for regional PD
C but not locals to do

N
o

Pow
hatan

Strategy 3.4.1: Use fee sim
ple and/or perm

anent easem
ent to prevent developm

ent in the highest priority undeveloped floodplain 
(and/or w

etlands) areas.  Use these areas as public open space for passive recreational uses or for utility easem
ents.

Com
pleted for 

purposes of this plan

County has open space cluster developm
ent ordinance in w

hich 
land (som

e floodplain, som
e just pasture) to be proffered as open 

space for recreation use only
N

o

Pow
hatan

Strategy 4.2.1: Investigate all m
anufactured hom

es and trailers to evaluate their resistance to w
ind and flood hazards.

N
ot started

Lack of staff tim
e and funding

N
o

Pow
hatan

Strategy 4.2.2: Encourage m
obile hom

e parks to identify and publicize nearby shelters for residents.
Cancelled

N
ot relevant as County does not have m

obile hom
e parks, just 

individual hom
e sites

N
o

Pow
hatan

Strategy 4.2.3: Identify existing flood-prone structures that m
ay benefit from

 m
itigation m

easures such as elevation.
N

ot started
Lack of staff tim

e and funding
N

o

Pow
hatan

Strategy 4.2.5: Investigate providing incentives for property ow
ners to im

plem
ent m

itigation m
easures.

N
ot started

N
ot sure legally localities can give tax credits or incentives, G

A has 
not given approval for it

N
o

Pow
hatan

Strategy 5.1.1: W
ork w

ith local m
edia outlets to increase aw

areness of natural hazards.  Im
plem

ent seasonal hazard aw
areness 

w
eeks or days (e.g., hurricane preparedness w

eek, w
inter w

eather aw
areness day).

Com
pleted for 

purposes of this plan
County puts out press releases and does events/participates in 
drills for m

ost event as recognized by the state
N

o. Replaced by Pow
hatan-15

Pow
hatan

Strategy 5.1.3: W
ork w

ith the N
ational W

eather Service to prom
ote the “Turn Around, D

on’t D
row

n” public education cam
paign.

Com
pleted for 

purposes of this plan
County does have brochures and speaks about this at public 
m

eetings but m
ay consider road signs 

Consider installing "Turn 
Around, D

on't D
row

n" road 
signs.

Pow
hatan

Strategy 5.1.5: Consider participating in the Storm
Ready program

 sponsored by the N
ational W

eather Service.
N

ot started
Lack of staff tim

e and resources
N

o

Pow
hatan

Strategy 5.1.6: Increase flood w
arning capabilities including identification of alternative, safe routes.

In progress
W

orking w
ith VD

OT and N
OAA to install additional gauges and 

road flooding level signs as funding allow
s

Continue to install flood 
gauges and road signs as 
funding perm

its.

Pow
hatan

Strategy 5.1.7: Im
prove available inform

ation regarding flood depths.  
In progress

W
orking w

ith VD
OT and N

OAA to install additional gauges and 
road flooding level signs as funding allow

s
N

o. Com
bined w

ith Pow
hatan-
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

Prince G
eorge

LC-2.3.1.  Continue to enforce zoning and building codes to prevent/control construction w
ithin the floodplain.

In progress
This is done continuously 2009 code adopted

N
o

Prince G
eorge

LC-2.3.2.  Evaluate the floodplain m
anager’s roles and responsibilities in each local jurisdiction. 

In progress
Responsibility lies w

ith Planning D
epartm

ent; looking at pursuing 
CFM

N
o

Prince G
eorge

LC-2.3.5.  Review
 and revise, if needed, local floodplain ordinances. W

ork w
ith the state to coordinate a Com

m
unity Assistance Visit 

to identify potential im
provem

ents or enhancem
ents to existing floodplain m

anagem
ent program

.
Com

pleted for 
purposes of this plan

Adopted 2009 building code
N

o

Prince G
eorge

LC-3.1.1.  D
evelop and/or m

aintain a detailed building inventory for all structures in the jurisdiction, in a G
IS-based form

at, w
hich 

catalogues inform
ation regarding assets such as value of structure, age, location (latitude and longitude), etc.  Ensure integration of 

G
IS in any existing jurisdictional databases.

Com
pleted for 

purposes of this plan
G

IS data exists
N

o

Prince G
eorge

LC-3.1.3.  Identify training opportunities for staff to enhance ability to use G
IS for em

ergency m
anagem

ent needs.
Com

pleted for 
purposes of this plan

G
IS m

anager receives training and is integral m
em

ber of EOC
N

o

Prince G
eorge

PA-1.3.3.  Place flyers and brochures at selected locations throughout the region.
Com

pleted for 
purposes of this plan

County is active in distributing com
m

unity preparedness 
inform

ation
N

o. Com
bined w

ith Prince 
G

eorge-10

Prince G
eorge

PA-1.1.3.  Inform
 the public of and/or encourage the purchase of flood and/or sew

er back-up insurance.
Com

pleted for 
purposes of this plan

County is active in distributing com
m

unity preparedness 
inform

ation
N

o. Com
bined w

ith Prince 
G

eorge-10

Prince G
eorge

PA-1.1.4.  Educate hom
eow

ners about flood insurance and ICC (Increased Cost of Com
pliance) coverage.

Com
pleted for 

purposes of this plan
County is active in distributing com

m
unity preparedness 

inform
ation

N
o. Com

bined w
ith Prince 

G
eorge-10

Prince G
eorge

PP-1.1.2.  Incorporate hazard m
itigation techniques into new

 com
m

unity facilities to m
inim

ize dam
ages.

Com
pleted for 

purposes of this plan
To the extent issues addressed in building code

N
o

Prince G
eorge

PA-1.1.1.  D
istribute inform

ation packets to raise aw
areness regarding the risks present in the Crater region and provide disaster 

preparedness inform
ation. 

Com
pleted for 

purposes of this plan
County is active in distributing com

m
unity preparedness 

inform
ation

N
o. Com

bined w
ith Prince 

G
eorge-10

Prince G
eorge

PA-1.3.1.  Utilize schools, various city or county services, new
spapers, and/or Cham

ber of Com
m

erce to deliver public inform
ation.

Com
pleted for 

purposes of this plan
County is active in distributing com

m
unity preparedness 

inform
ation

N
o. Com

bined w
ith Prince 

G
eorge-10

Prince G
eorge

PA-1.3.2.  W
ork w

ith local m
edia outlets to increase aw

areness of natural hazards.  Im
plem

ent seasonal hazard aw
areness w

eeks or 
days (e.g., hurricane preparedness w

eek, w
inter w

eather aw
areness day).

Com
pleted for 

purposes of this plan
Annual state tornado drill; do things w

ith regional partners as w
ell

N
o. Com

bined w
ith Prince 

G
eorge-10

Prince G
eorge

PA-1.4.1.  Consider participating in the Storm
Ready program

 sponsored by the N
ational W

eather Service.
N

ot started
Lack of m

anpow
er

Consider participating in the 
Storm

Ready program
 

sponsored by the N
ational 

W
eather Service.

Prince G
eorge

PS-1.1.2.  Investigate, develop or enhance Reverse 911 system
 or other public notification system

.  Investigate possible funding 
sources

Com
pleted for 

purposes of this plan
County utilizes Code Red, w

hich is linked to N
W

S
N

o

Prince G
eorge

PS-1.1.1.  Encourage purchase of N
OAA radios.  Provide N

OAA w
eather radios to public facilities.

Com
pleted for 

purposes of this plan
Located througout county adm

in building, fire stations, schools  
Encourage local businesses to purchase them

  
N

o

Prince G
eorge

PS-2.1.1.  Identify funding opportunities to replace vulnerable or undersized culvert stream
 crossings w

ith bridges or larger culverts 
to reduce flood hazards.

Com
pleted for 

purposes of this plan
County is aggressive in looking for grants

N
o

Prince G
eorge

PS-2.1.2.  Evaluate at-risk roads and im
plem

ent m
itigation m

easures (e.g., elevation, re-design.)  W
ork w

ith VD
OT if needed.

Com
pleted for 

purposes of this plan
County has had VD

OT look at roads around County adm
inistration 

building and nearby culverts have been upsized
N

o

Prince G
eorge

LC-1.1.2  Include an assessm
ent and associated m

apping of the m
unicipality’s vulnerability to location-specific hazards and m

ake 
appropriate recom

m
endations for the use of these hazard areas in a future Com

prehensive Plan.
In progress

In 2007 plan, w
ill be considered as part of update

Include an assessm
ent and 

associated m
apping of the 

m
unicipality’s vulnerability to 

location-specific hazards and 
m

ake appropriate 
recom

m
endations for the use 

of these hazard areas in a 
future Com

prehensive Plan.

Prince G
eorge

PA-1.1.2.  Publicize the location of local shelters and em
ergency phone num

bers.  Include a m
ap of shelters in local phonebooks 

and/or on county/city w
ebsites.

Cancelled
Lack of m

anpow
er

N
o

Prince G
eorge

PP-2.2.3.  Identify existing flood-prone structures that m
ay benefit from

 m
itigation m

easures such as elevation.
Com

pleted for 
purposes of this plan

County w
ill review

 rep loss list
N

o. Replaced by Prince 
G

eorge-3

Prince G
eorge

PA-1.2.1.  Partner w
ith Parent Teacher Associations and local schools to im

plem
ent existing curriculum

 related to natural hazards 
(e.g., M

asters of D
isaster, Risk W

atch).
Cancelled

Lack of m
anpow

er
N

o. Com
bined w

ith Prince 
G

eorge-10

Prince G
eorge

PA-1.1.5.  Target FEM
A’s Repetitive Loss Properties for specialized outreach and m

itigation activities.
N

ot started
Lack of m

anpow
er

Target FEM
A’s Repetitive Loss 

Properties for specialized 
outreach and m

itigation 
activities.

Prince G
eorge

LC-2.2.2.  Staff Em
ergency M

anagem
ent Office, Building Inspections Office and/or Zoning Office at adequate levels.

N
ot started

County has not been able to identify funding to adequately staff 
EM

 and Zoning

Staff Em
ergency 

M
anagem

ent Office, Building 
Inspections Office and/or 
Zoning Office at adequate 
levels.

Prince G
eorge

PS-3.2.5.  Initiate discussions w
ith private utility com

panies to discuss incorporating m
itigation m

easures into new
 and pre-existing 

developm
ent and repairs for infrastructure.

Cancelled
Lack of m

anpow
er

N
o
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

Richm
ond

Strategy 2.4.4:  D
evelop and im

plem
ent a channel m

aintenance program
 consisting of routine inspections and subsequent debris 

rem
oval to ensure free flow

 of w
ater in local stream

s and w
atercourses.  

Com
pleted for 

purposes of this plan

Partially com
plete  The issuance of the D

PU surface w
ater m

aster 
plan addressed part of this strategy in local stream

s and 
w

atercourses of w
hich the D

PU has jurisdiction  The D
PU O&

M
 

and CIP budgets contain resources for im
plem

entation of projects 
in the m

aster plan  The City D
PW

 m
ust also respond w

ith their 
plans regarding this strategy

N
o

Richm
ond

Strategy 3.2.1:  Continue to enforce zoning and building codes to prevent construction w
ithin the flood zone.

Com
pleted for 

purposes of this plan
Codes are enforced

N
o

Richm
ond

Strategy 3.2.2:  Staff Em
ergency M

anagem
ent, Building Inspections Office and Zoning Office at adequate levels. (also supports G

oal 
#6)

On-going
All open positions in Em

ergency M
anagem

ent are filled; additional 
staff can alw

ays be used
Add additional Em

ergency 
M

anagem
ent staff.

Richm
ond

Strategy 3.2.3:  Provide training opportunities to county/m
unicipal enforcem

ent staff.
Com

pleted for 
purposes of this plan

Utilize VD
EM

 and other opportunities
N

o

Richm
ond

Strategy 4.2.2:  Encourage m
obile hom

e parks to identify and publicize nearby shelters for residents.
Cancelled

D
eterm

ined to be responsibility of com
m

unity-at-large
Encourage construction of 
tornado safe room

s.

Richm
ond

Strategy 4.2.4:  Identify and target an outreach program
 to industrial facilities (particularly hazardous facilities) to discuss hazards 

and m
itigation alternatives.

In progress
W

orking w
ith private sector to accom

plish this  Aw
areness 

sem
inar at Port of Richm

ond Additional sem
inars scheduled

Identify and target an 
outreach program

 to 
industrial facilities 
(particularly hazardous 
facilities) to discuss hazards 
and m

itigation alternatives
Richm

ond
Strategy 4.3.1:  Evaluate built-upon areas w

ithin the flood zone for possible relocation and/or buy-out. In particular, target FEM
A’s 

Repetitive Loss Properties throughout the Richm
ond region for possible relocation and/or buy-out.

Com
pleted for 

purposes of this plan
Bellem

eade neighborhood and Battery Park m
itigated post-

G
aston w

ithout H
M

A funding
N

o

Richm
ond

Strategy 5.1.1:  W
ork w

ith local m
edia outlets to increase aw

areness of natural hazards.  Im
plem

ent seasonal hazard aw
areness 

w
eeks or days (e.g., hurricane preparedness w

eek, w
inter w

eather aw
areness day).

Com
pleted for 

purposes of this plan
M

onthly radio show
 appearance

N
o

Richm
ond

Strategy 5.1.3:  W
ork w

ith the N
ational W

eather Service to prom
ote the “Turn Around, D

on’t D
row

n” public education cam
paign.

In progress
W

orking w
ith N

OAA to obtain signs

Com
plete im

plem
entation of 

the “Turn Around, D
on’t 

D
row

n” public education 
cam

paign. Install along 
G

erm
an School Road and 

G
illis Creek

Richm
ond

Strategy 5.1.4:  Encourage purchase of N
OAA radios by citizens.  Provide N

OAA w
eather radios to public facilities.

In progress
All city departm

ents have at least 2 radios

Encourage purchase of N
OAA 

radios by citizens.  Provide 
N

OAA w
eather radios to 

public facilities.

Richm
ond

Strategy 5.1.7:  Im
prove available inform

ation regarding flood depths.  
In progress

2 additional flood gauges are to be installed
Continue to im

prove real-tim
e 

data about flood depths.

Richm
ond

Strategy 5.2.1:  Partner w
ith Parent Teacher Associations and local schools to im

plem
ent existing curriculum

 related to natural 
hazards (e.g., M

asters of D
isaster, Risk W

atch, CERT).
Com

pleted for 
purposes of this plan

Very active CERT
N

o

Richm
ond

Strategy 5.2.3:  Encourage residents to purchase flood insurance and/or sew
age back-up insurance.

Com
pleted for 

purposes of this plan
Inform

ation provided by D
PW

 to citizens
N

o

Richm
ond

Strategy 6.1.1:  Continue the M
itigation Advisory Com

m
ittee to facilitate coordination and im

plem
entation of plan elem

ents, and to 
help institutionalize and develop an ongoing m

itigation program
.

Cancelled
Lack of staff

N
o

Richm
ond

Strategy 6.1.4:  Evaluate the floodplain m
anager’s roles and responsibilities.

Com
pleted for 

purposes of this plan
H

andled by D
PW

 and Storm
w

ater Utility
N

o

Richm
ond

Strategy 6.1.5:  Consider participating in FEM
A’s Com

m
unity Rating System

 (CRS).
Cancelled

Lack of staff
Consider participating in 
FEM

A’s Com
m

unity Rating 
System

 (CRS).

Richm
ond

Strategy 6.2.1:  D
evelop Continuity of Operations plan.

Com
pleted for 

purposes of this plan
City plan com

pleted in 2006-2007
N

o

Richm
ond

Strategy 6.3.3:  Identify training opportunities for staff to enhance ability to use G
IS for em

ergency m
anagem

ent needs.
In progress

Staff attend local G
IS training provided by private firm

s, sponsers 
in house training, and attends VD

EM
 training as staff tim

e and 
budgets allow

Identify training opportunities 
for staff to enhance ability to 
use G

IS for em
ergency 

m
anagem

ent needs.
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

Surry 
PS-2.1.1.  Identify funding opportunities to replace vulnerable or undersized culvert stream

 crossings w
ith bridges or larger culverts 

to reduce flood hazards.
Com

pleted for 
purposes of this plan

County has w
orked w

ith VD
OT to im

prove som
e roads as funding 

is available and storm
 dam

age allow
s for upgrades

N
o

Surry 
PS-2.1.2.  Evaluate at-risk roads and im

plem
ent m

itigation m
easures (e.g., elevation, re-design.)  W

ork w
ith VD

OT if needed.
Com

pleted for 
purposes of this plan

County, through its 6-year plan, w
orks w

ith VD
OT to identify and 

finding funding for its roads
N

o

Surry 
LC-1.1.2  Include an assessm

ent and associated m
apping of the m

unicipality’s vulnerability to location-specific hazards and m
ake 

appropriate recom
m

endations for the use of these hazard areas in a future Com
prehensive Plan.

N
ot started 

County's Com
p Plan has scheduled for an update later and the 

County plans to place H
azard M

itigation in the plan
N

o

Surry 
PA-1.2.1.  Partner w

ith Parent Teacher Associations and local schools to im
plem

ent existing curriculum
 related to natural hazards 

(e.g., M
asters of D

isaster, Risk W
atch).

Cancelled
Lack of staff tim

e and resources to coordinate and m
any activities 

now
 done thru local volunteer fire depts

N
o

Surry 
PA-1.1.5.  Target FEM

A’s Repetitive Loss Properties for specialized outreach and m
itigation activities.

Com
pleted for 

purposes of this plan

County has applied for grants to elevate RFC hom
es but no 

funding yet; County w
ill send out annual flood notice to RFC 

ow
ners

N
o. Replaced by Surry-8

Surry 
LC-2.2.2.  Staff Em

ergency M
anagem

ent Office, Building Inspections Office and/or Zoning Office at adequate levels.
In progress

County does have budget positions in offices that are vacant   
County is looking to fill som

e positions but funding w
ill keep all 

from
 being filled w

ith new
 em

ployees

Increase staff resources for 
em

ergency m
anagem

ent.

Surry 
PS-3.2.5.  Initiate discussions w

ith private utility com
panies to discuss incorporating m

itigation m
easures into new

 and pre-existing 
developm

ent and repairs for infrastructure.
Com

pleted for 
purposes of this plan

County has had som
e lim

ited conversations w
ith utilities on 

m
itigation m

easures as it relates to their infrastructure
N

o

Surry 
PS-1.3.1.  Encourage m

obile hom
e parks to construct com

m
unity w

ind shelters or to identify and publicize nearby shelters for 
residents.

Com
pleted for 

purposes of this plan
County w

hen shelters open w
ill contact through m

edia and phone 
to inform

 residents of shelter locations
N

o

Surry 
LC-2.3.7.  Review

 and revise, if needed, existing Subdivision Ordinances to include hazard m
itigation-related developm

ent criteria in 
order to regulate the location and construction of buildings and other infrastructure in know

n hazard areas.
Com

pleted for 
purposes of this plan

D
evelopm

ent is restricted in the floodplain and County is updating 
its plans to add additional restrictions to developm

ent
N

o

Surry 
PP-2.1.3.  W

ork w
ith VD

OT to identify opportunities to rem
ove debris from

 private property.
Cancelled

County does not w
ork w

ith VD
OT on this issue

N
o

Surry 
PS-1.2.3.  Establish flood level m

arkers along bridges and other structures to indicate the rise of w
ater levels along creeks and rivers 

in potential flood-prone areas.  W
ork w

ith VD
OT and other jurisdictions as needed.

In progress
County does have som

e m
arkers how

ever the County w
ould like 

to see/w
ork w

ith VD
OT to see additional m

arkers installed

W
ork w

ith VD
OT to establish 

additional flood level m
arkers 

along creeks and rivers in 
potential flood-prone areas.

Surry 
PP-2.1.4.  Evaluate existing storm

 w
ater system

 to determ
ine if it is adequate for existing (or future) flood hazard.

Com
pleted for 

purposes of this plan
Current system

s w
ere enhanced by VD

OT appear to be com
plete 

and drain quickly after an event
N

o

Surry 
LC-3.1.2.  Identify m

eans to coordinate, collect and store dam
age assessm

ent data in G
IS form

at for each natural hazard event, 
w

hich causes death, injury and or property dam
age.

N
ot started 

County has the ability but at this tim
e does not have the staff to 

conduct the inform
ation  County w

ill look at this in the future

Identify m
eans to coordinate, 

collect and store dam
age 

assessm
ent data in G

IS 
form

at for each natural 
hazard event, w

hich causes 
death, injury and or property 
dam

age
Surry 

I-1.1.2.  Integrate the jurisdiction’s m
itigation plan into current capital im

provem
ent plans to ensure that developm

ent does not 
encroach on know

n hazard areas.
Com

pleted for 
purposes of this plan

County does not building in hazard areas and facilities are 
strengthen against w

ind and storm
 events

N
o

Surry 
PP-2.2.1.  Use fee sim

ple and/or perm
anent easem

ent to prevent developm
ent in the highest priority undeveloped floodplain 

(and/or w
etlands) areas.  Use these areas as public open space for passive recreational uses.

Cancelled
County does not have funding to acquire properties

N
o

Surry 
PS-3.2.3.  Investigate all public utility lines to evaluate their resistance to flood, w

ind, and w
inter storm

 hazards.
Com

pleted for 
purposes of this plan

County has and w
ill w

ork to im
prove the system

s as funding is 
available

N
o

Surry 
PS-3.2.4  W

ork w
ith VD

OT, and private utilities and/or private hom
eow

ners to trim
 or rem

ove trees that could dow
n pow

er lines.
Com

pleted for 
purposes of this plan

County does w
ork and encourage utilities and hom

eow
ners to do 

annual tree trim
m

ing and m
aintenance

N
o

Surry 
PP-2.2.2.  Evaluate built-upon areas w

ithin the flood zone for possible relocation and/or acquisition. In particular, target FEM
A’s 

Repetitive Loss Properties throughout the Crater Region for possible relocation and/or acquisition.
Com

pleted for 
purposes of this plan

County has applied for grants to elevate RFC hom
es

N
o. Replaced by Surry-8

Surry 
PS-3.2.2.  Identify need for backup generators, com

m
unications and/or vehicles at critical public facilities. D

evelop m
eans to 

address shortfall identified. 
Com

pleted for 
purposes of this plan

County has purchased generators for m
ost critical facilities but 

has funding lim
itations  Com

m
unication tow

ers and 911 has 
backups  And m

obile com
m

 trailer has been acquired
N

o

Surry 
PP-2.1.1.  Investigate or develop and im

plem
ent a channel m

aintenance program
 consisting of routine inspections and subsequent 

debris rem
oval to ensure free flow

 of w
ater in local stream

s and w
atercourses.  Identify funding opportunities.

Cancelled
County does not have authority to m

aintain channels as this is a 
Arm

y Corp duty
N

o

Surry 
PP-1.1.3.  Investigate providing incentives for property ow

ners to im
plem

ent m
itigation m

easures.
Cancelled

Loss of revenue and lack of state authority to im
plem

ent this 
strategy

N
o

Surry 
LC-2.3.4.  Investigate im

plem
entation of cum

ulative dam
age  provision as part of floodplain ordinance. 

Cancelled
County does not w

ish to include this as it creates issue for 
resident rebuilding after an event

N
o

Surry 
PS-3.1.1.  D

evelop Continuity of Operations plan.
N

ot started 
County w

ill w
ork to im

plem
ent this plan in the next 5 years

D
evelop Continuity of 

Operations plan.

Surry 
PP-2.1.5.  Identify program

 of corrective actions to im
prove storm

 w
ater system

s capacity to handle m
ajor rain events.

Com
pleted for 

purposes of this plan

Clairm
onte has had new

 storm
 w

ater/sew
er system

 ; D
endron  

and Elbrone H
eights have new

 sew
er system

s  All built above the 
floodplain

N
o

Surry 
PS-1.1.3.  D

evelop a m
ore advanced flood w

arning system
 to increase the ability to locally and specifically forecast flood events and 

flood depths.  Partner w
ith other organizations including the N

ational W
eather Service, United States G

eological Survey and local 
w

atershed organizations.

Com
pleted for 

purposes of this plan
County system

 does not com
bine at this tim

e but is in discussions 
to review

 options to im
prove notification

Review
 citizen notification 

system
 and identify w

ays to 
im

prove notification.
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Region
Strategy

Project Status (N
ot 

Started, Cancelled, 
M

odified, In 
Progress, 
Com

pleted)

If D
elayed / Canceled W

hy? (Lack of $, support, m
anpow

er, 
etc)

Included in 2011 plan?

Sussex
LC-3.1.1.  D

evelop and/or m
aintain a detailed building inventory for all structures in the jurisdiction, in a G

IS-based form
at, w

hich 
catalogues inform

ation regarding assets such as value of structure, age, location (latitude and longitude), etc.  Ensure integration of 
G

IS in any existing jurisdictional databases.
N

ot started
County does not have G

IS at this tim
e due to lim

ited funding but 
w

ill look for it in the next five years 
D

evelop G
IS capabilities.

Sussex
PP-1.1.2.  Incorporate hazard m

itigation techniques into new
 com

m
unity facilities to m

inim
ize dam

ages.
Com

pleted for 
purposes of this plan

County does not allow
 their buildings in the floodplain and 

building code/extra strength for w
ind loads 

N
o

Sussex
PA-1.3.1.  Utilize schools, various city or county services, new

spapers, and/or Cham
ber of Com

m
erce to deliver public inform

ation.
Com

pleted for 
purposes of this plan

County uses various platform
s and is w

orking to include this on 
the w

eb site
N

o. Replaced by Sussex-14

Sussex
PA-1.4.1.  Consider participating in the Storm

Ready program
 sponsored by the N

ational W
eather Service.

N
ot started

Lack of m
anpow

er and funding resources
N

o

Sussex
PS-2.1.1.  Identify funding opportunities to replace vulnerable or undersized culvert stream

 crossings w
ith bridges or larger culverts 

to reduce flood hazards.
Com

pleted for 
purposes of this plan

County w
as  w

orked w
ith VD

OT to addressed som
e but w

ill 
continue to address them

 as funding is available

Continue to identify funding 
opportunities to replace 
vulnerable or undersized 
culvert stream

 crossings w
ith 

bridges or larger culverts to 
reduce flood hazards

Sussex
PS-2.1.2.  Evaluate at-risk roads and im

plem
ent m

itigation m
easures (e.g., elevation, re-design.)  W

ork w
ith VD

OT if needed.
Com

pleted for 
purposes of this plan

County w
as  w

orked w
ith VD

OT to addressed som
e but w

ill 
continue to address them

 as funding is available

W
ork w

ith VD
OT to address at-

risk roads as funding is 
available.

Sussex
LC-1.1.2  Include an assessm

ent and associated m
apping of the m

unicipality’s vulnerability to location-specific hazards and m
ake 

appropriate recom
m

endations for the use of these hazard areas in a future Com
prehensive Plan.

Com
pleted for 

purposes of this plan
Com

p plan incorporates and w
ill continue to show

 hazard areas in 
its m

ap
N

o

Sussex
PA-1.1.5.  Target FEM

A’s Repetitive Loss Properties for specialized outreach and m
itigation activities.

In progress
County w

ill w
ork to do m

ore and has ideas for projects for Stony 
Creek

Target FEM
A’s Repetitive Loss 

Properties for specialized 
outreach and m

itigation 
activities.

Sussex
LC-2.2.2.  Staff Em

ergency M
anagem

ent Office, Building Inspections Office and/or Zoning Office at adequate levels.
In progress

County still needs to add staff to all offices but w
ill only do so as 

funding is increased

Add staff to Em
ergency 

M
anagem

ent Office, Building 
Inspections Office and/or 
Zoning Office.

Sussex
PS-3.2.5.  Initiate discussions w

ith private utility com
panies to discuss incorporating m

itigation m
easures into new

 and pre-existing 
developm

ent and repairs for infrastructure.
N

ot started
N

o projects com
e forw

ard that the County has had ability to input
N

o

Sussex
PS-1.3.1.  Encourage m

obile hom
e parks to construct com

m
unity w

ind shelters or to identify and publicize nearby shelters for 
residents.

Com
pleted for 

purposes of this plan
Identify shelters is done and County w

ill increase outreach w
ith 

residents
N

o

Sussex
PP-2.1.4.  Evaluate existing storm

w
ater system

 to determ
ine if it is adequate for existing (or future) flood hazard.

Com
pleted for 

purposes of this plan

Tow
n's has system

s and is looking for grants to help m
ake 

im
provem

ent system
s  W

averly and W
akefield have drainage 

issues

Increase capacity of 
storm

w
ater system

 in 
conjunction w

ith tow
s of 

W
akefield and W

averly.
Sussex

I-1.1.2.  Integrate the jurisdiction’s m
itigation plan into current capital im

provem
ent plans to ensure that developm

ent does not 
encroach on know

n hazard areas.
Com

pleted for 
purposes of this plan

County review
 all project sites prior to developm

ent
N

o

Sussex
PP-2.2.2.  Evaluate built-upon areas w

ithin the flood zone for possible relocation and/or acquisition. In particular, target FEM
A’s 

Repetitive Loss Properties throughout the Crater Region for possible relocation and/or acquisition.
N

ot started
County w

ill address issues w
ith VD

EM
 and w

ill consider grants 
especially for Stony Creek

N
o. Replaced by Sussex-12

Sussex
PS-3.2.2.  Identify need for backup generators, com

m
unications and/or vehicles at critical public facilities. D

evelop m
eans to 

address shortfall identified. 
Com

pleted for 
purposes of this plan

Shelters and critical facilities have generators and 
com

m
unications has been updated and now

 all County buildings 
and schools are being review

ed but the update w
ill depend on 

funding

N
o

Sussex
PP-2.1.5.  Identify program

 of corrective actions to im
prove storm

w
ater system

s capacity to handle m
ajor rain events.

Com
pleted for 

purposes of this plan

Tow
n's has system

s and is looking for grants to help m
ake 

im
provem

ent system
s  W

averly and W
akefield have drainage 

issues

Increase capacity of 
storm

w
ater system

 in 
conjunction w

ith tow
s of 

W
akefield and W

averly.

Sussex
PS-1.1.3.  D

evelop a m
ore advanced flood w

arning system
 to increase the ability to locally and specifically forecast flood events and 

flood depths.  Partner w
ith other organizations including the N

ational W
eather Service, United States G

eological Survey and local 
w

atershed organizations.
N

ot started
County system

 does not do this now
 but w

ill be added to their 
existing notice system

 in the next five years

Enhance citizen notification 
system

 to include cutom
ized 

notices based on flood depths 
and forecasts.

Sussex
PS-3.2.1.  Consider providing necessary electrical hook-up, w

iring, and sw
itches to allow

 readily accessible connections to em
ergency 

generators at key critical public facilities.
Com

pleted for 
purposes of this plan

All critical facilities have been upgraded
N

o

Sussex
PA-1.3.3.  Place flyers and brochures at selected locations throughout the region.

N
ot started

County w
ill put out brochures as they are m

ade available
N

o. Replaced by Sussex-14

Sussex
PA-1.3.2.  W

ork w
ith local m

edia outlets to increase aw
areness of natural hazards.  Im

plem
ent seasonal hazard aw

areness w
eeks or 

days (e.g., hurricane preparedness w
eek, w

inter w
eather aw

areness day).
N

ot started
County schools does program

 but County lack  of staff and 
funding lim

its options for notices 
N

o. Replaced by Sussex-14

Sussex
PP-3.1.2.  Investigate critical com

m
unity facilities, such as county adm

inistrative offices, shelters (non-school buildings), fire stations 
and police stations, to evaluate their resistance to flood and w

ind hazards.  Particular attention w
ill be given to the H

VAC system
 and 

structural integrity of the buildings.  Prioritize facilities in know
n hazard areas (e.g., floodplains).

Com
pleted for 

purposes of this plan

Shelters and critical facilities have generators and 
com

m
unications has been updated and now

 all County buildings 
and schools are being review

ed but the update w
ill depend on 

funding

N
o
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Appendix D Potential Mitigation Actions  
 
General Actions 

• Support mitigation of priority structures through promotion of 
acquisition/demolition, elevation, flood proofing, and other mitigation 
projects, where feasible, using FEMA HMA programs, where appropriate. 

Flooding 
• Elevation and acquisition programs for floodprone residences 
• Localized critical facility protection (especially water and wastewater 

facilities) 
• Stormwater management projects 
• Road elevation/protection 
• Wet floodproofing for industrial/agricultural storage facilities 
• Public education 
• Warning systems 
• Utility elevation/protection  
• Conduct annual review of repetitive loss and severe repetitive loss property 

list provided by VDEM to ensure accuracy.  Review will include verification of 
the geographic location of each repetitive loss property and determination if 
that property has been mitigated and by what means. Provide corrections if 
needed by filing form FEMA AW-501. 

• Review locality’s compliance with the National Flood Insurance Program 
with an annual review of the Floodplain Ordinances and any newly permitted 
activities in the 100-year floodplain. 

• Educate elected officials and residents on the importance of the NFIP. 
• Hold annual coordination sessions with the local NFIP coordinator and the 

local building official to ensure full NFIP building code compliance. 
• Consider joining the Community Rating System under the NFIP. 

Wind (Hurricane/Thunderstorm) 
• Structure “hardening” (shutters, roof and window protection—see FEMA 804) 
• Safe rooms 
• Load path improvements 
• Debris management plan 
• Contingency planning for utilities 
• Public education 
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Wind (Tornado) 
• Structure “hardening” (shutters, roof and window protection—see FEMA 804) 
• Safe rooms 
• Load path improvements 
• Debris management plan 
• Contingency planning for utilities 
• Public education 

Winter Storms 
• Personnel and equipment plans for clearing streets, removing debris, etc. 
• Contingency planning for utilities 
• Incentive programs for telework policies 
• “Code Plus” incentives for additional snow loads 
• Public education about dangers of extreme cold to life safety, what to do if 

your pipes freeze, when to stay off the roads, etc. 

Drought 
• Public education 
• Contingency plans for livestock and wildlife care 
• Contingency plans for utilities 
• Voluntary water restriction programs 
• Fuel reduction programs to avoid wildfire 

Wildfire 
• Fuel reduction programs 
• Incentives for residential and private fuel reduction 
• Public education 
• Water source planning 

Earthquake 
• Participate in Great Shakeout drills 

Landslide/Shoreline Erosion 
• Work with DMME to support statewide landslide mapping 
• Consider non-structural shoreline protection projects in targeted areas (e.g., 

marsh edge creation, stone sills, coir fiber log reinforcement). 



Appendix D 

D-3 

Land Subsidence/Karst/Sinkholes  
• Encourage ground improvements such as in situ densification for new 

construction sites. 
• Encourage deep foundations for new construction in land subsidence-prone 

areas. 
• Use flexible connections for utilities. 
• Ensure that codes/zoning/regs require soil analysis and consideration of 

hazards 
• For existing structures in areas where land subsidence is occurring, annual 

soil and foundation inspections to ensure that building is not in danger of 
structural collapse 

Mass Evacuation 
• Work with Hampton Roads region to understand potential requirements  
• Work with VDEM to identify needed resources 
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Appendix E Richmond-Crater Multi-Regional Hazard 
Mitigation Plan (2011) – Record of Changes  

Overall, information from the Richmond Regional Hazard Mitigation Plan and Crater 
Regional Hazard Mitigation Plan were merged into a single plan. 

2006 Plan Section 2011 Plan Section Changes Made 

SECTION I. EXECUTIVE SUMMARY 
Background 
Hazard Identification And Risk 
Assessment  
Capability Assessment 
Mitigation Strategy 
Plan Maintenance Procedures  
Conclusion  

SECTION I. EXECUTIVE SUMMARY 
Background  
Hazard Identification And Risk 
Assessment  
Capability Assessment  
Mitigation Strategy  
Plan Maintenance Procedures 
Conclusion  

Updated to reflect changes 
in hazard priority, changes 
in risk assessment, 
additional goals and 
modified plan maintenance 
procedures 

SECTION II. INTRODUCTION  
Mitigation  
The Local Mitigation Planning 
Impetus  
Interim Final Rule Planning 
Criteria 
Organization Of The Plan 

SECTION II. INTRODUCTION 
Mitigation 
The Local Mitigation Planning Impetus 
Organization Of The Plan 

Deleted reference to 
interim final rule planning 
criteria as final rule has 
been promulgated. 

SECTION III. PLANNING PROCESS 
The Mitigation Advisory 
Committee  
Public Participation And Citizen 
Input  

SECTION III. PLANNING PROCESS 
The Mitigation Advisory Committee  
Public Participation And Citizen Input 

Membership in Mitigation 
Advisory Committee was 
updated.   
Updated meeting dates to 
reflect 2011 planning 
process. 
New public participation 
efforts (e.g., survey) were 
included. 

SECTION IV. COMMUNITY 
PROFILE 
Introduction 
Physiography  
Hydrology 
Land Use And Development 
Trends  
Climate 
Population  
Housing  
Business & Labor  
Agriculture 
Transportation  
Infrastructure  

SECTION IV. COMMUNITY PROFILE 
Introduction 
Physiography  
Hydrology 
Land Use And Development Trends  
Climate 
Population  
Housing  
Business & Labor  
Agriculture 
Transportation  
Infrastructure 

Updated to reflect new 
Census data (2005-2009 
American Community 
Survey was used primarily).  
Information on land use 
was updated. 
Annual snowfall and rainfall 
totals were updated.  
Updated major employers. 
Updated agricultural census 
data. 
Updated interstate 
information.  
Updated infrastructure 
data.  
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2006 Plan Section 2011 Plan Section Changes Made 

SECTION V. HAZARD 
IDENTIFICATION AND RISK 
ASSESSMENT (HIRA)  
Richmond Regional and Crater 
plans had different internal 
structures  

5.0 HAZARD IDENTIFICATION & RISK 
ASSESSMENT 
5.1 Critical Facilities  
5.2 Land Cover and Land Use  
5.3 Data Limitations  
5.4 Hazard Identification  
5.5 Major Disasters  
5.6 Flooding  
5.7 Wind (including Hurricane, 
Thunderstorm and Tornado)  
5.8 Tornado  
5.9 Thunderstorms (including Hail and 
Lightning) 
5.10 Winter Weather  
5.11 Drought and Extreme Heat  
5.12 Mass Evacuation  
5.12.1 Hazard Profile  
5.13 Wildfire  
5.14 Landslide and Shoreline/Coastal 
Erosion  
5.15 Land Subsidence/Karst/Sinkholes
  
5.16 Earthquake  
5.17 Hazard Identification and Risk 
Assessment Summary 

Standardized hazard names 
to bring into alignment with 
state plan. 
Refreshed hazard profiles, 
updated previous 
occurrences, and updated 
jurisdictional risk 
assessment based on new 
data. 
Changed ranking of 
flooding to significant.  
Changed ranking of drought 
to moderate. 
Changed ranking of wildfire 
to moderate 
Added section on mass 
evacuation 
Added section on 
earthquake. 
Updated flood loss estimate 
based on new DFIRMs.  
New methodology used for 
winter storm analysis. 
Added summary of section. 

SECTION VI. CAPABILITY 
ASSESSMENT 
Introduction 
Staff And Organizational Capability  
Technical Capability  
Fiscal Capability 
Policy And Program Capability 
Legal Authority 
Political Capability 
Summary 

SECTION VI. CAPABILITY ASSESSMENT 
Introduction 
Staff And Organizational Capability  
Technical Capability  
Fiscal Capability 
Policy And Program Capability 
Legal Authority 
Political Capability 
Summary 

Updated relevant 
departments. 
Updated technical 
capability matrix. 
Updated fiscal capability 
matrix. 
Updated current mitigation 
efforts section with efforts 
since 2006. 
Updated FIRM adoption 
dates. 
Updated overall capability 
matrix. 
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2006 Plan Section 2011 Plan Section Changes Made 

SECTION VII. MITIGATION 
STRATEGY 
Setting Mitigation Goals  
Considering Mitigation 
Alternatives  
Identifying Objectives And 
Strategies  
Developing A Mitigation Action 
Plan 

SECTION VII. MITIGATION STRATEGY 
Setting Mitigation Goals  
Considering Mitigation Alternatives  
Identifying Objectives And Strategies  
Developing A Mitigation Action Plan 

Identified 4 new goals that 
were representative of the 
multi-regional perspective. 
Added new actions and 
updated status of 2006 
actions. 

SECTION VIII. PLAN 
MAINTENANCE PROCEDURES 
Formal Plan Adoption  
Implementation  
Maintenance  

SECTION VIII. PLAN MAINTENANCE 
PROCEDURES 
Formal Plan Adoption  
Implementation  
Maintenance  

Updated adoption process 
section. 
Added language regarding 
incorporation into other 
planning mechanisms. 
Modified the monitoring, 
evaluation and update 
process to show 
participation of both PDCs 
and the Central Virginia 
Urban Area Security 
Initiative group. 

SECTION IX. REFERENCES  SECTION IX. REFERENCES Updated to reflect 
references used in this plan. 

APPENDIX A. SAMPLE 
RESOLUTIONS  Appendix F. Sample Resolution 

Deleted MAC resolution and 
updated adoption 
resolution 

APPENDIX B. HAZARD 
IDENTIFICATION AND RISK 
ASSESSMENT DATA  

Appendix B. Additional HIRA 
Information 

Updated to reflect 
supporting data used in this 
plan. 

APPENDIX C. CAPABILITY 
ASSESSMENT – PLAN REVIEW Deleted 

Many of plans previously 
reviewed have not been 
changed and are out-dated 
(if still in effect).   

APPENDIX D. GUIDE TO 
MITIGATION STRATEGIES 

Appendix D. Potential Mitigation 
Strategies 

The agenda used to guide 
discussion on new 
mitigation strategies is 
included. 

New Appendix A. Public Outreach 
Documentation 

Includes documentation of 
public meeting (1st public 
opportunity for input) and 
public survey that was 
conducted (2nd 
opportunity for input). 
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2006 Plan Section 2011 Plan Section Changes Made 

New Appendix C. Detailed Update On 2006 
Mitigation Actions 

The tables in Section VII 
have notations regarding 
project status; additional 
details including reasons 
projects were cancelled or 
delayed is in this appendix. 

New Appendix E. Project Scoping Sheets 

Project scoping sheets are 
new in the 2011 plan and 
provide additional 
information on “bricks and 
mortar” projects that can be 
used to develop a grant 
application. 

New Appendix G. Jurisdictional Executive 
Summaries 

Summaries specific to each 
city and county were 
created with information 
from the HIRA, community 
profile and mitigation 
strategy sections.  Towns 
included with appropriate 
county. 

New Appendix H. Acronyms Added list of acronyms 

New 
Appendix I. Richmond-Crater Multi-
Regional Hazard Mitigation Plan (2011) 
– Record of Changes 

Describes changes made to 
each section between the 
2006 and 2011 plans. 

 



F-1 

Appendix F Sample Adoption Resolution 
The following resolution can be used by local jurisdictions to adopt the regional 

hazard mitigation plan per FEMA requirements. 

RESOLUTION ADOPTING THE RICHMOND-CRATER MULTI-
REGIONAL HAZARD MITIGATION PLAN: 

 WHEREAS, the Disaster Mitigation Act of 2000, as amended, requires that local 
governments, develop, adopt, and update natural hazard mitigation plans in order to 
receive certain federal assistance, and 
 
 WHEREAS, a Mitigation Advisory Committee (“MAC”) comprised of 
representatives from cities of Colonial Heights, City of Emporia, City of Hopewell, City of 
Petersburg, City of Richmond; and counties of Charles City County, Chesterfield County, 
Dinwiddie County, Goochland County, Greensville County, Hanover County, Henrico 
County, New Kent County, Powhatan County, Prince George County, Surry County, 
Sussex County; and towns of Ashland, Claremont, Dendron, Jarratt, McKenney, Stony 
Creek,  Surry, Wakefield, and Waverly; was convened in order to study the Richmond-
Crater risks from and vulnerabilities to natural hazards, and to make recommendations 
on mitigating the effects of such hazards on the Richmond-Crater Region; and 
 
 WHEREAS, a request for proposals was issued to hire an experienced consulting 
firm to work with the MAC to update  a comprehensive hazard mitigation plan for the 
Richmond-Crater region; and 
 
 WHEREAS, the efforts of the MAC members and the consulting firm of Dewberry, 
in consultation with members of the public, private and non-profit sectors, have resulted 
in an update of the Richmond-Crater Multi-Regional Hazard Mitigation Plan including 
(jurisdiction name). 
 
 NOW THEREFORE, BE IT RESOLVED by the (governing body name) that the 
Richmond-Crater Multi-Regional Hazard Mitigation Plan dated (      ) is hereby approved 
and adopted for the (jurisdiction name). A copy of the plan is attached to this resolution. 
 
ADOPTED by the (jurisdiction) this ___ day of ___________________, 2011. 
 
     APPROVED: 
     _______________________________________ 
     (Jurisdiction head of governing body) 
ATTEST: 
 
__________________________________ 
(Jurisdiction representative) 
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Appendix G Jurisdictional Executive Summaries  
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 
The information below summarizes the effects of the region’s 10 top hazards on 
Charles City County. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 0; Severe Repetitive Loss (SRL)  Structures = 0; 
Number of Claims = 0; Total Building and Contents Payment on RL and SRL 
Properties = 0 (as of 3/22/2011) 

• NFIP Flood Policies = 20; Insurance In-Force = $6,129,100; Number of Claims 
= 7; Total Building and Contents Payment on Claims = $42,606 (as of 
2/28/2010) 

• There are no critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o This county is bordered by the James River to the south and the 
Chickahominy River to the north and east; areas along these shorelines 
are vulnerable to tidal flooding from major storms. 

o Census blocks along these rivers and their tributaries do not exceed 
$10,000 in potential annualized flood damages, and much of the interior 
of the county has no annual flood damage. 

Critical Facilities:  No critical facilities are located within mapped floodplains. 
For this analysis, critical facilities are 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. Critical facilities examined for Charles City County fall into ten 
categories including: Medical Facilities/Hospitals, Police Stations, Airports, VDOT 
Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio 
Towers, Utilities, and Public Schools. 
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in Charles City County; these include:  
• September 4, 2011: Tropical Storm Lee moved inland along the 

Mississippi/Louisiana Gulf Coast on September 4, 2011.  The remnants of the 
weakening storm tracked northeast, producing rainfall over a wide swath 
extending from the Gulf Coast to New England.  Rainfall totals generally 
ranged from 4 to 8 inches in the planning area with the heaviest totals falling 
just east of Interstate 95.  The rain fell on soils saturated only days earlier 
with Hurricane Irene’s passage.  The result was widespread flooding, 
particularly over the eastern sections of the planning region.  Gusty winds in 
thunderstorms knocked down trees that had already been weakened from the 
hurricane resulting in thousands of power outages.  (Source: National Weather 
Service/Wakefield Office). 

• August 27, 2011: Hurricane Irene impacted the area with heavy rainfall and 
gusty winds which knocked power out to millions of people in the area.  It took 
electrical crews several days to fully restore power in the planning area.  Irene 
originated east of the Lesser Antilles and tracked north and northwest into the 
western Atlantic.  The hurricane reached Category 3 intensity with maximum 
sustained winds of near 120 mph at its strongest point.  Rainfall totals with 
the hurricane ranged from around two inches in western sections of the 
planning region to 5 to 9 inches in eastern sections closest to the coast.  At its 
closest pass, Irene brought sustained winds of 30 to 45 mph with gusts of 60 to 
nearly 70 mph to the planning area.  The winds downed power lines and trees 
throughout the area (Source: National Weather Service/Wakefield Office). 

• 1933: Hurricanes are a frequent cause of flooding.  A hurricane, which 
coincided with astronomical high tide, caused flooding in Charles City and 
New Kent counties in August 1933.  

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 6 for past 60 years; 1-F3, 1-F2, 3-F1 and 

1-F0 
• Annualized losses from tornado wind events = $14,768 
• Annualized losses from hurricane wind events = $33,546 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $1,307. 
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Significant Historical Events: Wind events have had a widespread impact in 
Charles City County; these include: 
• August 1993: Tornadic thunderstorms tracked across southern Chesterfield 

County through the Tri-Cities and Prince George County and north into 
Charles City County. The thunderstorms produced several tornadoes across 
the Tri-Cities area: Colonial Heights (F2), Petersburg (F3), Dinwiddie County, 
Sussex County and Hopewell (F1).  On Pocahontas Island, a tornado damaged 
58 residences. The island lost power and sewage treatment. An estimated 7.8 
million gallons of sewage flowed into the Appomattox River. 

• May 1984: A severe storm system tracked across Virginia producing a tornado 
near Cavalier Square Shopping Center and moving through downtown 
Hopewell to Appomattox Manor in City Point. Damage was primarily to 
businesses rather than homes and was estimated at 1.36 million. The 
Seaboard Coast Line Railway Office was demolished. Fifteen people were 
injured in Hopewell.  It crossed the James River into Charles City County 
adding another 15 miles to its damage path. Its maximum strength was F2 
here and it was about 300 yards wide.  

• April 1790: A tornado struck Charles City and Dinwiddie counties, destroying 
four mills and blowing down four houses at the New Glass Manufactory.   

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 

 
(3) Winter Weather (Moderate Threat) 

• 15 National Weather Service Alerts during past 5 years for winter weather 
• Annualized winter weather losses = $42,419 

 
Significant Historical Events 
• January – February 2010: A series of snow storms raged through the area on 

January 30 and February 5-6, bringing heavy snowfall and winds gusting at 
over 30 mph and leading to very dangerous travel conditions. 

• January 2000: Two major storms on January 19 and 30 produced snowfalls of 
13-18 inches in the area, along with blizzard conditions and ice accumulations 
of over ½ inch in some places.  This event uprooted trees, disrupted power, and 
closed schools for several days in the Richmond Crater region. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 
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(4) Thunderstorm (Moderate Threat) 
• Annualized losses from thunderstorms including hail and lightning = $334 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in Charles City County. 

 
Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought = $259,879 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002.   
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
• Value of agricultural products sold (in $1,000) in Charles City County is 

$10,529. 
 

Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 
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• November 1976 – September 1977: Ten months of below average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms which would 
normally bring moisture to the area tracked across the gulf. During the spring 
and summer, the storms tracked across the Great Lakes. These weather 
patterns created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire = $5,469 
• Total acres burned in Charles City County (1995-2008) = 392.5 
• Total dollar damage in Charles City County (1995-2008) = $71,100 
• Annualized number of events = 10.31 
• 36 woodland communities in high fire rank 
• 855 homes in woodland communities in high fire rank 

 
Critical Facilities:  22 critical facilities are located within high potential wildfire 
areas.  For this analysis, critical facilities are 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. Critical facilities examined for Charles City County 
fall into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools. 

 
Significant Major Events: Within Charles City County, wildfires have been 
experienced every year; counts are provided by year below. 
• 2008 – 8 
• 2007 – 3 
• 2006 – 19 
• 2005 – 6 
• 2004 – 6 
• 2003 – 8 
• 2002 – 8 

• 2001 – 20 
• 2000 – 7 
• 1999 – 10 
• 1998 – 8 
• 1997 – 17 
• 1996 – 2 
• 1995 – 12

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 
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(7) Earthquake (Limited Threat) 
• Annualized losses from earthquake = $9,091 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.   

• There have been five significant earthquakes centered in the region.   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth.   

 
Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 

 
(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 

• According to the Virginia State Hazard Mitigation Plan, there have been no 
Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Moderate Threat) 

• Mass evacuations from urban areas can strain a community’s resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 
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1.2 Demographic Characteristics1 
• Population (2010): 7,256 
• Land Area (2010): 182.82 sq. miles 
• Density (2010): 39.7 persons per sq. mile 
• Median household income (2009): $48,096 
• Percent below poverty level (2009): 10.2% 
• Race characteristics (2010): 

o White: 40.9% 
o Black: 48.4% 
o American Indian and Alaska Native: 7.1% 
o Asian: 0.3% 
o Native Hawaiian and other Pacific Islander: 0.1% 
o Persons reporting two or more races: 2.6% 

(Of the abovementioned races, 1.2% are of Hispanic or Latin origin) 

 

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3 Charles City County Mitigation Actions  
Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Charles 
City-1 

Complete adoption of new subdivision 
ordinance. 1 All 

hazards 

Planning 
Department/

Building 
Inspections 

Staff time Short-term Medium 

Charles 
City-2 

Request list from VDEM/DCR and conduct 
annual review of repetitive loss and severe 
repetitive loss property list to ensure 
accuracy.  Review will include verification 
of the geographic location of each 
repetitive loss property and determination 
if mitigated and by what means. Provide 
corrections if needed by filing form FEMA 
AW-501. 

1 Flood Emergency 
Management Staff time Ongoing Low 

Charles 
City-3 

Distribute brochures and use other means 
to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards to 
include flood, wind, and earthquake. 

3 All 
hazards 

Emergency 
Management 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Charles 
City-4 

Implement FIREWISE wildfire education 
program. 3 Wildfire Emergency 

Management 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Charles 
City-5 

Include an assessment and associated 
mapping of the municipalities’ 
vulnerabilities to location-specific hazards 
and make appropriate recommendations 
for the use of these hazard areas in the 
next Comprehensive Plan. 

4 All 
hazards 

Emergency 
Management 

Planning 
Department 

and Emergency 
Management 

Short-term Medium 

Charles 
City-6 

Install flood level markers and work with 
NOAA to obtain related GIS data. 4 Flood Emergency 

Management Staff Time Long-term Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Charles 
City-7 

Review locality’s compliance with the 
National Flood Insurance Program with an 
annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood Emergency 
Management Staff time Ongoing Medium 

Charles 
City-8 

Revise Comp Plan to discourage private 
roads in future development. 1, 4 All 

hazards 
Planning 

Department Staff time Long-term Low 

Charles 
City-9 

Support mitigation of priority structures 
through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA programs 
where appropriate. 

1, 2 All 
hazards 

Emergency 
Management Staff time Short-term Medium 

Charles 
City-10 

Encourage new facilities of banks, gas 
stations and pharmacies to have backup 
generators as they are developed. 

1, 2 All 
hazards 

Emergency 
Management Staff time Ongoing Medium 

Charles 
City-11 

Harden local utilities to improve recovery 
time. 2 All 

hazards Public Works Staff 
time/utilities Long-term Medium 

Charles 
City-12 

Work with private utilities to keep right-
of-way clear. 2 All 

hazards Public Works Staff 
time/utilities Ongoing Medium 

Charles 
City-13 

Work with state to improve traffic 
management issues/concerns from 
Hampton Roads evacuation. 

4 Hurricane Planning 
Department Staff time Long-term Low 

Charles 
City-14 

Work with Virginia Dominion Power to 
educate residents on how to install and 
hook-up home generators safely.   Provide 
assistance with hook-up on case-by-case 
basis. 

1, 3 All 
hazards Public Works 

Staff time and 
FEMA 

literature 
Long-term Medium 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 
The information below summarizes the effects of the region’s 10 top hazards on 
Chesterfield County. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 18; Severe Repetitive Loss (SRL) Structures = 1 
Number of Claims = 51; Total Building and Contents Payment on RL and SRL 
Properties = $858,578 (as of 3/22/2011) 

• NFIP Flood Policies = 703; Insurance In-Force = $177,821,200; Number of 
Claims = 169; Total Building and Contents Payment on Claims = $2,577,406 
(as of 2/28/2011) 

• There are eight critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o Flooding of the Appomattox River and its tributary Swift Creek cause 
potentially $20,000-$40,000 in annual flood damages in the 
southeastern portion of the county, and up to $10,000 in damages 
throughout the southern half of the county. 

o The James River borders the county to the north, and the area sees up 
to $20,000 in annual flood damage in several adjoining census blocks. 

o Annual potential flood damages in some areas exceed $40,000 around 
the Swift Creek Reservoir. 

Critical Facilities:  Eight critical facilities are located within mapped 
floodplains. For this analysis, critical facilities are 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. Critical facilities examined for Chesterfield County 
fall into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools. 
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in Chesterfield County; these include:  
• August 2004: Tropical Storm Gaston produced torrential rains and caused 

widespread flooding, high waters, power outages, and road closures. Falling 
Creek toppled two bridges in the county. 

• September 2003: Hurricane Isabel produced moderate rainfall and winds for 
the region. Six homes in the county were destroyed and many required repairs. 
Three fatalities and 40 injuries were noted in the county. Many roads were 
closed and water systems infiltrated.  

• May 2003: Thunderstorms produced heavy rains and high waters, resulting in 
road closures and extensive flooding to a motel and trailer park on Jefferson 
Davis Highway. 

• November 1985: Significant rainfall resulted in the closure of Interstate 95 and 
several local roads due to flooding.  Many homes were damaged and 20 
families evacuated on Old Gun Road. 

• August 1969: Hurricane Camille resulted in Interstate 95 closing due to 
flooding. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 13 for past 50 years; 2-F2, 7-F1 and 4-F0 
• Annualized losses from tornado wind events = $423,282 
• Annualized losses from hurricane wind events = $975,603 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $9,411 
 
Significant Historical Events: Wind events have had a widespread impact in 
Chesterfield County; these include: 
• September 2003: Hurricane Isabel: wind resulted in downed trees, damaged 

buildings and snapped power and telephone lines 
• September 1999: Hurricane Floyd: produced high winds and rain. Throughout 

the region tree and power lines were down, roads blocked and homes flooded 
• August 1993: Tornadic thunderstorms tracked across the county. Interstate 95 

was shut down. Trees were uprooted in Matoaca and tractor trailers 
overturned on I-295 

• April 1990: A F2 tornado caused extensive damage to an auto dealership on 
route 1 and 301  
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• May 1984: An F2 tornado touched down in the county and caused $2.5 million 
in damages 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 

 
(3) Winter Weather (Moderate Threat) 

• 16 National Weather Service Alerts during past 5 years for winter weather 
• Annualized all winter weather losses = $21,462 

 
Significant Historical Events 
• January – February 2010: Major winter storms impacted the area, bringing 

significant snowfall and gusting winds.  
• January 2000: During a one-week period, two winter storms produced major 

snowfall (13 to 18 inches with 3.5-foot drifts), blizzard conditions, and 
damaging ice accumulations.  Ice accumulations on January 30 topped ½ inch 
in spots.  This event iced and uprooted trees, disrupted power, and closed 
schools for several days. 

• December 1993: Winter storms resulted in primary and secondary roads being 
covered with snow, ice and slush. Public transit was shut down and various 
businesses closed early. This event caused numerous traffic accidents in the 
county. 

• January 1977: Several weeks of ice, snow (11.1 inches) and record low 
temperatures resulted in one of the coldest winter seasons. The James River 
and Chesterfield County rivers were frozen. Residences and businesses dealt 
with frozen and burst pipes. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 
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(4) Thunderstorm (Moderate Threat) 
• Annualized losses from thunderstorms including hail and lightning = $7,094 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  One of these 
fatalities was in Chesterfield County. 

 
Significant Historical Events 
• June 1996: Lightning sparked fires which damaged four homes and a large 

shed.  Damage was estimated at $77,000 
• August 1993: A man was struck and killed by lightning while mowing grass in 

his backyard 
 

Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 
 

(5) Drought (Moderate Threat) 
• Annualized losses from drought = $226 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002.   
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
• Value of agricultural products sold (in $1,000) in Chesterfield County is $4,487. 

 
Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 
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• November 1976 – September 1977: Ten months of below average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms that normally 
would have brought moisture tracked across the gulf. During the spring and 
summer, the storms tracked across the Great Lakes. These weather patterns 
created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire = $4,129 
• Total acres burned in Chesterfield County (1995-2008) = 631.2 
• Total dollar damage in Chesterfield County (1995-2008) = $53,675 
• Annualized number of events = 18.92 
• 189 woodland communities in high fire rank 
• 25,142 homes in woodland communities in high fire rank 

 
Critical Facilities:  Seventy six critical facilities are located within high 
potential wildfire areas.  For this analysis, critical facilities are 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. Critical facilities examined for 
Chesterfield County fall into ten categories including: Medical Facilities/Hospitals, 
Police Stations, Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, 
Fire/EMS Stations, Cell/Radio Towers, Utilities, and Public Schools. 

 
Significant Major Events: Within Chesterfield County, wildfires have been 
experienced every year; counts are provided by year below. 
• 2008 – 18 
• 2007 – 11 
• 2006 – 11 
• 2005 – 13 
• 2004 – 7 

• 2003 – 5 
• 2002 – 18 
• 2001 – 22 
• 2000 – 11 
• 1999 – 29 

• 1998 – 22 
• 1997 – 28 
• 1996 – 18 
• 1995 – 33 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 
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(7) Earthquake (Limited Threat) 
• Annualized losses from earthquake = $694,861 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.   

• There have been five significant earthquakes centered in the region   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 
 

(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 
• The greatest landslide hazards are found in the higher elevations of western 

and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth  

• A strip of High Susceptibility & Moderate Incidence touches portions of 
Chesterfield County 

 
Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 

 
(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 

• According to the Virginia State Hazard Mitigation Plan, there have been no 
Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Past Events: In 2010, within Chesterfield County, sinkholes in the Scottingham 
neighborhood were reported around storm drain infrastructure (source: WWBT-
TV NBC 12 Richmond, VA). 
 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 
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(10) Mass Evacuation (Medium Threat) 
• Mass evacuations from urban areas can strain a community’s resources and 

cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 

 
1.2 Demographic Characteristics1 

• Population (2010): 316,236 
• Land Area (2010): 423.30 sq. miles 
• Density (2010): 747.1 persons per sq. mile 
• Median household income (2009): $70,055 
• Percent below poverty level (2009): 6.1% 
• Race characteristics (2010) 

o White: 68.3% 
o Black: 21.9% 
o American Indian and Alaska Native: 0.4% 
o Asian: 3.3% 
o Native Hawaiian and other Pacific Islander: 0.1% 
o Persons reporting two or more races: 2.6% 

(of the abovementioned races, 7.2 % are of Hispanic or Latin origin)

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3 Chesterfield County Mitigation Actions  
 
Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Chesterfield-
1 

Complete adoption of new digital 
FIRMs. 1 Flood Environmental 

Engineering Staff time Short-term Medium 

Chesterfield-
2 

Continue to evaluate existing 
stormwater system and maintain 
adequacy for current flood risk. 

2 Flood Environmental 
Engineering Staff time Ongoing Medium 

Chesterfield-
3 

Continue to work with VDEM and 
FEMA to mitigate repetitive and severe 
repetitive loss properties as grant 
funds are available and owners 
demonstrate interest in participation. 

1 Flood Emergency 
Management Grant funds 

As funding 
becomes 
available 

Low 

Chesterfield-
4 

Enhance and coordinate use of GIS to 
gather damage assessment 
information by all county agencies 
including establishing naming 
conventions and data categories. 

4 All hazards GIS Staff time Short-term Low 

Chesterfield-
5 

Implement citizen notification system 
(e.g., Reverse 911). 3 All hazards Emergency 

Management 
County 
funds 

As funding 
becomes 
available 

Low 

Chesterfield-
6 

Include 2011 Hazard Mitigation Plan in 
the reference manual of the 
Chesterfield Countywide 
Comprehensive Plan, 2011. 

4 All hazards Planning Staff time Short-term Low 

Chesterfield-
7 

Install quick connects for generators at 
critical facilities. Work with UASI to 
retrofit any facilities not funded with 
UASI grants. 

2 All hazards Emergency 
Management Grant funds 

As funding 
becomes 
available 

Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Chesterfield-
8 

Provide training opportunities to 
county/municipal enforcement staff.  
Educate them re: damage assessment, 
mitigation techniques, and other related 
topics. 

4 All hazards Emergency 
Management Staff time On-going Low 

Chesterfield-
9 Maintain StormReady certification. 3 

Flooding, Wind, 
Winter 

Weather,  
Thunderstorm, 

Wildfire, 
Drought 

Emergency 
Management Staff time On-going Low 

Chesterfield-
10 

Continue to implement a channel 
maintenance program consisting of 
routine inspections and subsequent debris 
removal to ensure free flow of water in 
local streams and watercourses.  Identify 
funding opportunities. 

1, 2 Flood Environmental 
Engineering Staff time On-going Medium 

Chesterfield-
11 

Inspect and clear debris (or encourage 
VDOT to) from stormwater drainage 
system. 

1, 2 Flood Environmental 
Engineering Staff time On-going Medium 

Chesterfield-
12 

Distribute brochures and use other means 
to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards to 
include flood, wind, and earthquake. 

3 All hazards Emergency 
Management 

Staff time, 
free FEMA 
and other 

agency 
publications 

Ongoing Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Chesterfield-
13 

Request list from VDEM/DCR and conduct 
annual review of repetitive loss and severe 
repetitive loss property list to ensure 
accuracy.  Review will include verification 
of the geographic location of each 
repetitive loss property and determination 
if mitigated and by what means. Provide 
corrections if needed by filing form FEMA 
AW-501. 

1 Flood Emergency 
Management Staff time Ongoing Low 

Chesterfield-
14 

Continue to enforce zoning and building 
codes, with emphasis on floodplain 
management. 

1, 2, 4 

Flood, wind, 
earthquake, 

land 
subsidence, 

winter 
weather 

Inspections Staff time Ongoing High 

Chesterfield-
15 

Review locality’s compliance with the 
National Flood Insurance Program with an 
annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood Emergency 
Management Staff time Ongoing Medium 

Chesterfield-
16 

Support mitigation of priority structures 
through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA programs 
where appropriate. 

1, 2 All hazards Emergency 
Management Staff time Short-term Medium 

Chesterfield-
17 

Discuss with mobile home park owners 
and operators construction of community 
safe rooms. 

1 Tornado Emergency 
Management Staff time Short-term Medium 



Chesterfield County 

 

1-11 

 
 
Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Chesterfield-
18 

Determine, in concert, with Chesterfield 
School District if schools identified as 
potential shelter sites require retrofitting 
(e.g., safe rooms, wind load increases). 

2 Wind Emergency 
Management Staff time Short-term Medium 

Chesterfield-
19 

Review County telework policy pilot and 
determine effect on ensuring county 
continuity of government. 

4 All hazards Emergency 
Management Staff time Short-term Medium 

Chesterfield-
20 

Consider adopting land development 
policies specific to wildland-urban 
interface fire (e.g. Firewise principles) 
and/or requiring review of proposed 
development plans by Virginia 
Department of Forestry. 

1 Wildfire Building 
Inspections Staff time Long-term Low 

Chesterfield-
21 

Work with Virginia Department of Mines, 
Minerals and Energy to continue to refine 
the Locations of Abandoned Mines in the 
Greater Richmond Area maps.  Utilize 
these maps to guide zoning, development 
and building inspection decisions. 

4 Land 
subsidence 

Inspections; 
Environmental 

Engineering 
Staff time Short-term Medium 

Chesterfield-
22 

Expand CERT program to target 
recruitment of county staff. 3 All hazards Emergency 

Management Staff time Short-term Low 

Chesterfield-
23 

Enhance building permitting system 
(POSSE) to include disaster-related 
information to more comprehensively 
capture damage assessment data. 

4 All hazards GIS; 
Inspections Agency funds Long-term Medium 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 
The information below summarizes the effects of the region’s 10 top hazards on City of 
Colonial Heights. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 11; Severe Repetitive Loss (SRL) Structures = 2 
Number of Claims = 33; Total Building and Contents Payment on RL and SRL 
Properties = $771,743 (as of 3/22/2011) 

• NFIP Flood Policies = 98; Insurance In-Force = $22,371,300; Number of Claims 
= 79; Total Building and Contents Payment on Claims = $1,061,117 (as of 
2/28/2011) 

• There are no critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o Census blocks along Appomattox River and Swift Creek may have 
annualized damages falling within the $0-$20,000 category. 

Critical Facilities:  No critical facilities are located within mapped floodplains. 
For this analysis, critical facilities are 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. Critical facilities examined for the City of Colonial Heights fall into ten 
categories including: Medical Facilities/Hospitals, Police Stations, Airports, VDOT 
Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio 
Towers, Utilities, and Public Schools. 
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in the City of Colonial Heights; these include:  
• August 2004: Tropical Storm Gaston brought torrential rains to the area, 

causing a parking lot and park to be flooded. 
• May 2003: Newcastle Drive and adjacent homes were flooded after a severe 

thunderstorm hit the area. Residents of 36 apartments and 12 homes were 
evacuated. Three apartment buildings had flood damage. 

• September 2003: Hurricane Isabel: Newcastle Drive and homes along it were 
flooded. Damage estimates at $2.5 million. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 1 for past 60 years; 1-F1 
• Annualized losses from tornado wind events = $245,348 
• Annualized losses from hurricane wind events = $116,882 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $2,020 
 
Significant Historical Events: Wind events have had a widespread impact in 
the City of Colonial Heights; these include: 
• April 2008: An F1 tornado touched down in spots beginning near the end of the 

football field of Colonial Heights Middle School. The tornado then continued 
across Interstate 95 and into the Dimmock Square shopping center.  The most 
significant damage occurred with the final touchdown in the Dimmock Square 
Strip mall. A string of 4 stores around 75-80 yards in width had ceiling tiles 
blown out, roofs peeled off and windows blown out. Several cars were damaged 
as some had windows shattered from flying debris. Other vehicles were flipped 
and tossed about in piles.  Damage was estimated at $2 million. 

• May 2002: Winds from a storm punched a hole in the side wall of a store. 
• August 1993: A tornado destroyed a Wal-Mart, severely damaged other major 

retail stores in the area and damaged 25 stores in the Southpark Mall area. 
Vehicles in the parking lot were piled on top of each other. Three deaths and 
200 injuries were reported at Wal-Mart. Estimated damages above $11 million. 
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• October 1954: Hurricane Hazel produced record wind gusts over the eastern 
portion of Virginia and Maryland. Gusts to around 100 mph were common east 
of Richmond and Fairfax, Va. Virginia lost 13 people and statewide damage 
was conservatively estimated at $15 million. Peanut crops and farm buildings 
throughout the region were damaged. Thousands were without phone service 
during this event. Livestock were destroyed. In Colonial Heights City, there 
were several injuries and many damages due to falling trees and power lines.  
Schools and businesses closed and phone service was disrupted.   

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 

 
(3) Winter Weather (Moderate Threat) 

• 16 National Weather Service Alerts during past 5 years for winter weather (for 
Chesterfield County/Colonial Heights) 

• Annualized all winter weather losses = $21,462 
 

Significant Historical Events 
• January 2000: A winter storm event iced and uprooted trees, disrupted power, 

and closed schools for six days. Cold temperatures froze and burst pipes. Snow 
removal cost more than $32,000. 

• December 1998: Eighty-five percent of residents in Colonial Heights were 
without power after a severe ice storm hit. 

• January 1996: Two storm systems struck bringing heavy and prolonged 
snowfall.  School systems in were closed for 5 days. Roofs fell in due to the 
weight of snow. 

• January 1977: Several weeks of ice, snow (11.1 inches) and record low 
temperatures produced one of the coldest winter seasons. The James River and 
Chesterfield County rivers were frozen. Residences and businesses were 
dealing with frozen and burst pipes. Ice and freezing temperatures caused 
nuclear plant shutdowns. Ice in the James River stopped ferry service. In 
Colonial Heights City this event caused numerous accidents, several 
pedestrian injuries and several drowning deaths. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95 
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(4) Thunderstorm (Moderate Threat) 
• Annualized losses from thunderstorms including hail and lightning = $0 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in City of Colonial Heights. 

 

Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought = $226 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002. 
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
 

Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 
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(6) Wildfire (Limited Threat) 
• Annualized losses from wildfire = $38 
• Total acres burned in Colonial Heights City (1995-2008) = 3 
• Total dollar damage in Colonial Heights City (1995-2008) = $500 
• Annualized number of events = 0.08 
• 1 woodland communities in high fire rank 
• 75 homes in woodland communities in high fire rank 

 
Critical Facilities:  No critical facilities are located within high potential wildfire 
areas.  For this analysis, critical facilities are 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. Critical facilities examined for the City of Colonial 
Heights fall into ten categories including: Medical Facilities/Hospitals, Police 
Stations, Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS 
Stations, Cell/Radio Towers, Utilities, and Public Schools. 

 
Significant Major Events: Within City of Colonial Heights, wildfires have been 
experienced once 
• 2001 – 1 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake  = $54,827 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.   

• There have been five significant earthquakes centered in the region.   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth.  
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Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 
 

(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 
• According to the Virginia State Hazard Mitigation Plan, there have been no 

Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Limited Threat) 

• Mass evacuations from urban areas can strain a community’s’ resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 

 
1.2 Demographic Characteristics1 

• Population (2010): 17,411 
• Land Area (2010): 7.52 sq. miles 
• Density (2010): 2,315.3 persons per sq. mile 
• Median household income (2009): $49,734 
• Percent below poverty level (2009): 6.4% 
• Race characteristics (2010): 

o White: 82.3% 
o Black: 10.2% 
o American Indian and Alaska Native: 0.4% 
o Asian: 3.3% 
o Persons reporting two or more races: 2.2% 

(of the abovementioned races, 3.9% are of Hispanic or Latin origin)

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.1.3 Colonial Heights City Mitigation Actions  
Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Colonial 
Heights-1 

Continue to enforce zoning and 
building codes, with emphasis on 
floodplain management. 

1, 2, 4 

Flood, wind, 
earthquake, 

land 
subsidence, 

winter 
weather 

Building 
Department Staff time Ongoing High 

Colonial 
Heights-2 

Review locality’s compliance with the 
National Flood Insurance Program 
with an annual review of the 
Floodplain Ordinances and any newly 
permitted activities in the 100-year 
floodplain. 

4 Flood Emergency 
Management Staff time Ongoing Medium 

Colonial 
Heights-3 

Support mitigation of priority 
structures through promotion of 
acquisition/demolition, elevation, 
flood proofing and other mitigation 
projects where feasible using FEMA 
HMA programs where appropriate. 

1, 2 Flood Emergency 
Management Staff time Short-term Medium 

Colonial 
Heights-4 

Install flood warning sign (including 
flood level) at railroad bridge crossing 
of the Boulevard at Old Town Creek.  
(Language possibilities include 
"Caution: possible water on roadway 
ahead when lights flashing," "Caution: 
this road subject to flash flooding, 
"Road subject to flooding indicators 
show depth"). 

1, 3 Flood Emergency 
Management Grant funds 

As funding 
becomes 
available 

Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Colonial 
Heights-5 

Distribute brochures and use other 
means to educate the public regarding 
preparedness and mitigation.  
Conduct annual preparedness days 
for hazards to include flood, wind, and 
earthquake. 

3 All hazards Emergency 
Management 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Colonial 
Heights-6 

Request list from VDEM/DCR and 
conduct annual review of repetitive 
loss and severe repetitive loss 
property list to ensure accuracy.  
Review will include verification of the 
geographic location of each repetitive 
loss property and determination if 
mitigated and by what means. Provide 
corrections if needed by filing form 
FEMA AW-501. 

1 Flood Emergency 
Management Staff time Ongoing Low 

Colonial 
Heights-7 

Install quick connects for generators 
at critical facilities. Work with UASI to 
retrofit any facilities not funded with 
UASI grants. 

2, 4 All hazards Emergency 
Management Grant funds 

As funding 
becomes 
available 

Medium 

Colonial 
Heights-8 

Continue to enhance and build CERT 
program. 3 All hazards Emergency 

Management Staff time Short-term Low 

Colonial 
Heights-9 

Work with VDEM to facilitate 
discussions with state and federal 
agencies to address environmental 
planning issues that impact ability of 
city to mitigate Old Town Creek (i.e., 
Newcastle Ave). 

1 Flood Emergency 
Management Staff time Long-term Low 

Colonial 
Heights-10 

Complete purchase of NOAA weather 
radios for public facilities. 1 All hazards Emergency 

Management Grant funds Short-term Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Colonial 
Heights-11 

Work with VDEM to identify local 
resources that can be used to support 
state sheltering efforts in response to 
HR incoming evacuees.  Encourage 
coordination with western counties. 

4 All hazards Emergency 
Management Staff time Short-term Low 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 
The information below summarizes the effects of the region’s 10 top hazards on 
Dinwiddie County. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 0; Severe Repetitive Loss (SRL) Structures = 0; 
Number of Claims = 0; Total Building and Contents Payment on RL and SRL 
Properties = 0 (as of 3/22/2011) 

• NFIP Flood Policies = 43; Insurance In-Force = $10,886,000; Number of Claims 
= 2; Total Building and Contents Payment on Claims = $11,979 (as of 
2/28/2011) 

• There are no critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o No census block in this county exceeds $10,000 in annualized damages, 
and the majority have very low damages. 

o Flood damages are centered on the major stream branches in the 
county, specifically the Appomattox River, Rowanty Creek, Stony 
Creek, White Oak Creek, Sappony Creek and the Nottoway River. 

Critical Facilities:  There are no critical facilities are located within mapped 
floodplains in Dinwiddie County. For this analysis, critical facilities are 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. Critical facilities examined for 
Dinwiddie County fall into ten categories including: Medical Facilities/Hospitals, 
Police Stations, Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, 
Fire/EMS Stations, Cell/Radio Towers, Utilities, and Public Schools. 
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in Dinwiddie County; these include:  
• August 2004: Tropical Storm Gaston produced torrential rains and caused 

widespread flooding, high waters, power outages, and road closures. A man 
was swept away and killed from a stranded car on a flooded section of 
Vaughan Road. 

• September 2003: Hurricane Isabel caused extensive damage to timber and 
agriculture. In the area, 142 homes and 31 manufactured homes were 
damaged. 78 roads were closed including I-85 Southbound and Rt. 1. 170 
residents sought shelter. Damages were estimated at $7 million. 

• May 2003: A severe thunderstorm system produced heavy rains (3 to 5 inches) 
and high waters. Segments of nine roads were washed away and several other 
highways were closed from high waters. White Oak Road and Court House Road  
experienced the most damage. Schools were closed. There were no residential or 
business damages. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported 6 for past 50 years; 4-F1 and 2-F0 
• Annualized losses from tornado wind events = $227,056 
• Annualized losses from hurricane wind events = $81,376 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $155,941 
 
Significant Historical Events: Wind events have had a widespread impact in 
Dinwiddie County; these include: 
• April 2011: A high-end EF1 tornado touched down near Doyle Road west of 

Glebe Road and tracked to the Five Forks area, some eight miles 
east/northeast.  The twister injured at least four people, downed hundreds of 
trees, knocked down power lines and damaged (minor to moderate) several 
homes. 
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• September 1999: Hurricane Floyd entered Virginia, producing high winds and 
rain. Throughout the region trees and power lines were down, roads were 
blocked and washed out, and homes were damaged and flooded.  The storm 
dumped over 10 inches of rainfall over much of the area. Power was disrupted 
and water service was infiltrated. Ferndale Road, northbound I-85, Route 40 
and US Hwy 58 were flooded. Seven state routes were closed for several weeks. 
Crop damages estimated at $420K in Dinwiddie County. 

• August 1993: High windstorms and tornadoes generated damage in Church 
Road, Ford and Old Pine. In Ford, a high wind storm knocked down trees, 
power lines and debris, damaging cars and homes from Wells Road to 
Baltimore Road. The roof of a mobile home was removed. In Old Pine, a 
farmhouse imploded. In the county these events caused some injuries, 
destroyed three homes and damaged eight others. Large sections of the county 
were without power. 

• April 1790: A tornado struck Charles City and Dinwiddie counties, destroying 
four mills and blowing down four houses at the New Glass Manufactory.   

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 

 
(3) Winter Weather (Moderate Threat) 

• 15 National Weather Service Alerts during past 5 years for winter weather 
• Annualized all winter weather losses = $42,925. 

 
Significant Historical Events 
• January 2000: During a one-week period, two winter storms produced major 

snowfall (13 to 18 inches with 3.5-foot drifts), blizzard conditions, and 
damaging ice accumulations. This event iced and uprooted trees, disrupted 
power, closed schools for eight days in Dinwiddie County. 

• December 1998: A severe ice storm hit the Tri-Cities area December 23 
through December 27. Dinwiddie County had no power and no water. 

• January 1996: From January 6 through January 15, two snow storms, striking 
first from the south and then from the north, produced large and prolonged 
snowfall. Snow and rain froze on roads producing hazardous conditions and 
numerous accidents. School systems throughout the region, including 
Dinwiddie County, were closed for 5 days. 

• February 1994: A severe ice storm hit the Tri-Cities area from February 8 
through February 12, helping to produce the harshest winter in a decade. In 
Dinwiddie County more than 3,000 homes were without power. Damages were 
estimated at $10,000. 
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• December 1993: The Crater region received 14 inches of snow with freezing 
rain. Primary and secondary roads were covered with snow, ice and slush. 
Public transit was shut down and various businesses closed early. This event 
caused 232 traffic accidents in the Crater region. In Dinwiddie County 
governments closed early. 

• January 1977: Several weeks of ice, snow (11.1 inches) and record low 
temperatures produced one of the coldest winter seasons. The James River and 
Chesterfield County rivers were frozen. Residences and businesses were 
dealing with frozen and burst pipes. Ice and freezing temperatures caused 
nuclear plant shutdowns. Ice in the James River stopped ferry service. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 

 
(4) Thunderstorm (Moderate Threat) 

• Annualized losses from thunderstorms including hail and lightning = $1,524 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in Dinwiddie County. 

 
Significant Historical Events 
• May 2003: Dinwiddie County: Hail up to 2.75 inches in diameter (baseball-

sized) was reported near the intersection of U.S. Route 1 and VA Route 650. 
The hail caused approximately $5,000 in damage. 

 
Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought = $495,419 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002.  
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
• The value of agricultural products sold (in $1,000) in Dinwiddie County is $12,590. 
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Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

• November 1976 – September 1977: Ten months of below average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms that would 
normally bring moisture to the area tracked across the gulf. During the spring 
and summer, the storms tracked across the Great Lakes. These weather 
patterns created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire = $66,796 
• Total acres burned in Dinwiddie County (1995-2008) = 13,227.05 
• Total dollar damage in Dinwiddie County (1995-2008) = $868,350 
• Annualized number of events = 17.38 
• 4 woodland communities in high fire rank 
• 253 homes in woodland communities in high fire rank 
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Critical Facilities:  Six critical facilities are located within high potential 
wildfire areas within Dinwiddie County.  For this analysis, critical facilities are 
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. Critical facilities 
examined for Dinwiddie County fall into ten categories including: Medical 
Facilities/Hospitals, Police Stations, Airports, VDOT Fuel Tanks, VDOT Facilities, 
E911 Centers, Fire/EMS Stations, Cell/Radio Towers, Utilities, and Public 
Schools. 

 
Significant Major Events: Within Dinwiddie County, wildfires have been 
experienced every year; counts are provided by year below. 
• 2008 – 21 
• 2007 – 23 
• 2006 – 23 
• 2005 – 14 
• 2004 – 14 

• 2003 – 3 
• 2002 – 33 
• 2001 – 31 
• 2000 – 10 
• 1999 – 12 

• 1998 – 11 
• 1997 – 6 
• 1996 – 11 
• 1995 – 14 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake = $41,950 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.   

• There have been five significant earthquakes centered in the region   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth   

Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 
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(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 
• According to the Virginia State Hazard Mitigation Plan, there have been no 

Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Moderate Threat) 

• Mass evacuations from urban areas can strain a community’s resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 

 
1.2 Demographic Characteristics1 

• Population (2010): 28,001 
• Land Area (2010): 503.72 sq. miles 
• Density (2010): 55.6 persons per sq. mile 
• Median household income (2009): $49,595 
• Percent below poverty level (2009): 11.2% 
• Race characteristics (2010): 

o White: 63.9% 
o Black: 32.9% 
o American Indian and Alaska Native: 0.3% 
o Asian: 0.4% 
o Persons reporting two or more races: 1.5% 

(of the abovementioned races, 2.4 % are of Hispanic or Latin origin)

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3 Dinwiddie County Mitigation Actions  
 

Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Dinwiddie-1 Complete adoption of new 
floodplain ordinance. 1,2 Flood Planning/Zoning Staff Time Short-term Low 

Dinwiddie-2 

Request list from VDEM/DCR and 
conduct annual review of 
repetitive loss and severe 
repetitive loss property list to 
ensure accuracy.  Review will 
include verification of the 
geographic location of each 
repetitive loss property and 
determination if mitigated and by 
what means. Provide corrections if 
needed by filing form FEMA AW-
501. 

1 Flood Planning/Zoning Staff time Ongoing Low 

Dinwiddie-3 
Continue to work with VDOT to 
evaluate and mitigate at-risk 
roads. 

2 All hazards Emergency 
Management 

Staff time 
and other 
agencies 

Ongoing Medium 

Dinwiddie-4 

Distribute brochures and use other 
means to educate the public 
regarding preparedness and 
mitigation.  Conduct annual 
preparedness days for hazards to 
include flood, wind, and 
earthquake. 

3 All hazards Emergency 
Management 

Staff time, 
free FEMA 
and other 

agency 
publications 

Ongoing Medium 

Dinwiddie-5 Finalize Continuity of Operations 
Plan. 4 All hazards Emergency 

Management Staff time Short-term Medium 

Dinwiddie-6 Finalize debris management plan. 4 All hazards Emergency 
Management Staff time Short-term Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Dinwiddie-7 Improve communications 
coordination with railroad. 4 All hazards Emergency 

Management 
Staff time 

and railroad Short-term Medium 

Dinwiddie-8 

Review locality’s compliance with 
the National Flood Insurance 
Program with an annual review of 
the Floodplain Ordinances and any 
newly permitted activities in the 
100-year floodplain. 

4 Flood Emergency 
Management Staff time Ongoing Medium 

Dinwiddie-9 

Support mitigation of priority 
structures through promotion of 
acquisition/demolition, elevation, 
flood proofing and other 
mitigation projects where feasible 
using FEMA HMA programs where 
appropriate. 

1, 2 All hazards Emergency 
Management Staff time Short-term Medium 

Dinwiddie-
10 

Work with the National Weather 
Service to promote the “Turn 
Around, Don’t Drown” public 
education campaign. 

3 Flood Emergency 
Management 

Staff time 
and NWS 

publications 
Ongoing Medium 
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1.4 Town of McKenney Mitigation Actions  
 

Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

McKenney-1 

Distribute pamphlets, brochures, 
and use the local cable television 
access channel to educate the 
public regarding preparedness and 
mitigation. Continue to work with 
Dinwiddie County and participate 
in annual preparedness days.  

3 All hazards Mayor 

Staff time, 
free FEMA 
and other 

agency 
publications 

Ongoing Medium 

McKenney-2 

Support mitigation of priority 
structures through promotion of 
acquisition/demolition, elevation, 
floodproofing, and other mitigation 
projects where feasible using 
FEMA HMA programs, where 
appropriate.   

1, 2 All hazards Mayor Staff time Short-term Medium 

McKenney-3 

Review locality’s compliance with 
the NFIP with an annual review of 
the floodplain ordinances and any 
newly permitted activities in the 
100-year floodplain. 

4 Flood Mayor Staff time Ongoing Medium 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 
The information below summarizes the effects of the region’s 10 top hazards on the 
City of Emporia. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 0; Severe Repetitive Loss (SRL) Structures = 0;  
Number of Claims = 0; Total Building and Contents Payment on RL and SRL 
Properties = 0 (as of 3/22/2011) 

• NFIP Flood Policies = 55; Insurance In-Force = $6,107,200; Number of Claims 
= 8; Total Building and Contents Payment on Claims = $2,383 (as of 2/28/2011) 

• There are 3 critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o Flood damages tend to be low (less than $5,000), and center mainly 
around the Meherrin River, which runs through the city, and in census 
blocks along the southern half of the city. 

Critical Facilities:  Three critical facilities are located within mapped 
floodplains. For this analysis, critical facilities are 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. Critical facilities examined for the City of Emporia fall 
into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools. 
 
Significant Historical Events: Several severe flooding events have had a 
widespread impact in the City of Emporia; these include:  
• September 1999: Heavy rains from Hurricane Floyd produced widespread 

flooding and flash flooding across much of central and eastern Virginia.  The 
Meherrin River exceeded flood stage, and US 58 and I-95 south were flooded 
near Emporia. 
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• May 2003: Meherrin River crested at five feet above flood level and flooded 
homes on Cleveland Avenue after a severe thunderstorm produced heavy 
rains. Seven residences were affected. 

• September 2003: Hurricane Isabel brought moderate rainfall and high winds 
to the area, causing significant damage.  Landfills had record amounts of 
debris, and traffic lights and telephones service were out. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 0 for past 60 years 
• Annualized losses from tornado wind events = $3,523 
• Annualized losses from hurricane wind events = $50,059 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $1,155. 
 
Significant Historical Events: Wind events have had a widespread impact in 
the City of Emporia; these include: 
• May 2002: A tornado touched down around the Dry Bread-Allentown Road 

area, damaging two site-built houses and 14 other homes. An industrial plant 
had its roof torn off and a garage door fell on a pickup truck. Fourteen 
apartments and more than 30 trees toppled at the Gardens of Emporia 
Cemetery. 40 tombstones were damaged. Two mobile homes in a trailer park 
were destroyed. Two other mobile homes received major damage and 18 others 
had minor damage. Three minor injuries were reported. Numerous trees and 
power lines fell and I-95 was blocked from fallen trees. A transfer truck was 
overturned. 19 families were displaced and the Red Cross housed 46 people. 
Estimated damages approximately $700,000. 

• October 1954: One person died and another was injured during Hurricane 
Hazel, which produced record winds of up to 100 mph. Trees knocked out 
electric and telephone service for 48 hours. 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 
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(3) Winter Weather (Moderate Threat) 
• 17 National Weather Service Alerts during past 5 years for winter weather (for 

Greensville/Emporia) 
• Annualized all winter weather losses = $20,436. 

 
Significant Historical Events 
• January 2000: Two storms within a one-week period produced major snowfall 

(13 to 18 inches with 3.5-foot drifts), blizzard conditions, and damaging ice 
accumulations.  In Emporia snow machinery breakdowns and low 
temperatures hindering salt effectiveness hampered removal. Snow removal 
costs more than $50,000 during the season’s winter storms. 

• March 1994: Emporia had $20,000 of damage to street and road surfaces due 
to increased potholes after a severe ice storm hit the area. 

• January 1977: Several weeks of ice, snow, and record low temperatures 
produced one of the coldest winter seasons.  In Emporia the heating supply 
and distribution was slowed, causing brownouts and major power outages. 
This reduced heating supply forced state ordered bans of all non-essential 
natural gas use, curtailed business hours and reduced business thermostats to 
65. This ban generated numerous layoffs and unemployment claims. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 

 
(4) Thunderstorm (Moderate Threat) 

• Annualized losses from thunderstorms including hail and lightning = $188 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in the City of Emporia. 

 
Significant Historical Events 
• 2009: Ping pong ball-sized hail damaged 164 cars and trucks at a General 

Motors dealership. 
 

Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 
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(5) Drought (Moderate Threat) 
• Annualized losses from drought = $226 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002. 
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
 

Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

•  November 1976 – September 1977: Ten months of below average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal. During the rest of the winter, storms that would normally 
bring moisture tracked across the gulf. During the spring and summer, the 
storms tracked across the Great Lakes. These weather patterns created 
significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire = $8 
• Total acres burned in the City of Emporia (1995-2008) = 2.25 
• Total dollar damage in the City of Emporia (1995-2008) = $100 
• Annualized number of events = 0.23 
• 0 woodland communities in high fire rank 
• 0 homes in woodland communities in high fire rank 
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Critical Facilities:  Four critical facilities are located within high potential wildfire 
areas.  For this analysis, critical facilities are 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. Critical facilities examined for the City of Emporia fall 
into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools. 

 
Significant Major Events: Within the City of Emporia, wildfires have been 
experienced three years. 
• 2008 – 1 
• 2001 – 1 
• 1999 – 1 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake = $15,341 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.  

• There have been five significant earthquakes centered in the region.   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth.  

Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 
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(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 
• According to the Virginia State Hazard Mitigation Plan, there have been no 

Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Limited Threat) 

• Mass evacuations from urban areas can strain a community’s resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 

 
1.2 Demographic Characteristics1 

• Population (2010): 5,927 
• Land Area (2010): 6.89 sq. miles 
• Density (2010): 859.7 persons per sq. mile 
• Median household income (2009): $ 32,178 
• Percent below poverty level (2009): 20.8% 
• Race characteristics (2010): 

o White: 32.7% 
o Black: 62.5% 
o American Indian and Alaska Native: 0.3% 
o Asian: 0.7% 
o Native Hawaiian and other Pacific Islander: 0.1% 
o Persons reporting two or more races: 1.5% 

(Of the abovementioned races, 4.4% are of Hispanic or Latin origin) 

 

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.1.3 City of Emporia Mitigation Actions  
 
Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Emporia-1 
Add staff to Emergency Management 
Office, Building Inspections Office 
and/or Zoning Office. 

4 All hazards Emergency 
Services 

Department 
budget Long-term Medium 

Emporia-2 Complete improvements to utility 
lines. 2 All hazards Public Utilities Staff time Short-term Medium 

Emporia-3 Complete replacement of Halifax 
Street Bridge. 2 All hazards Public Works 

Staff time 
and 

department 
budget 

Short-term Medium 

Emporia-4 Consider participating in FEMA’s 
Community Rating System (CRS). 1 Flood Emergency 

Services Staff time Ongoing Medium 

Emporia-5 
Continue to review and make 
recommendations for improvements 
to the stormwater system. 

2 Flood Emergency 
Services Staff time Long-term Medium 

Emporia-6 Finalize Continuity of Operations 
Plan. 4 All hazards Emergency 

Services Staff time Short-term Medium 

Emporia-7 Identify grant to support geo-coded 
damage assessment data collection. 4 All hazards Emergency 

Services Staff Time Ongoing Medium 

Emporia-8 Install additional gauges on Meherrin 
River. 1 Flood Emergency 

Services Staff Time Ongoing High 

Emporia-9 Integrate data from new flood gauges 
into citizen notification system. 1 Flood Emergency 

Services Staff Time Ongoing High 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Emporia-10 

Support mitigation of priority 
structures through promotion of 
acquisition/demolition, elevation, 
flood proofing and other mitigation 
projects where feasible using FEMA 
HMA programs where appropriate. 

1, 2 All hazards Emergency 
Services Staff time Short-term Medium 

Emporia-11 

Review locality’s compliance with 
the National Flood Insurance 
Program with an annual review of 
the Floodplain Ordinances and any 
newly permitted activities in the 
100-year floodplain. 

4 Flood Zoning 
Administrator Staff time Ongoing Medium 

Emporia-12 

Distribute brochures and use other 
means to educate the public 
regarding preparedness and 
mitigation.  Conduct annual 
preparedness days for hazards to 
include flood, wind, and earthquake. 

3 All hazards Emergency 
Services 

Staff time, 
free FEMA 
and other 

agency 
publications 

Ongoing Medium 

Emporia-13 

Request list from VDEM/DCR and 
conduct annual review of repetitive 
loss and severe repetitive loss 
property list to ensure accuracy.  
Review will include verification of 
the geographic location of each 
repetitive loss property and 
determination if mitigated and by 
what means. Provide corrections if 
needed by filing form FEMA AW-501. 

1 Flood Zoning 
Administrator Staff time Ongoing Low 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 

The information below summarizes the effects of the region’s 10 top hazards on 
Goochland County. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 1; Severe Repetitive Loss (SRL) Structures = 0; 
Number of Claims = 3; Total Building and Contents Payment on RL and SRL 
Properties = $94,689 (as of 3/22/2011) 

• NFIP Flood Policies = 46; Insurance In-Force = $14,107,500; Number of Claims 
= 10; Total Building and Contents Payment on Claims = $129,252 (as of 
2/28/2011) 

• There are no critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o The James River runs along the southern border of this county and 
causes annualized flood damages of up to $10,000 along its many 
tributaries, specifically Tuckahoe Creek, Beaverdam Creek, Courthouse 
Creek, Lickinghole Creek, Byrd Creek, and Mill Creek. 

o Several regions along Tuckahoe Creek and James River see damages 
between $20,000-$30,000. 

Critical Facilities:  No critical facilities are located within mapped floodplains. 
For this analysis, critical facilities are 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. Critical facilities examined for Goochland County fall into ten categories 
including: Medical Facilities/Hospitals, Police Stations, Airports, VDOT Fuel 
Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio Towers, 
Utilities, and Public Schools. 
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in Goochland County; these include:  
• 1995: The records are quiet in the region until 1995 when flooding affected 

Henrico and Goochland counties in January, June, and September.  The June 
floods were caused by very heavy rainfall from slow moving thunderstorms.  
The rain caused small streams and creeks to overflow their banks and led to 
the closure of Virginia Route 6 and more than a dozen secondary roads.  The 
rain damaged more than 4,500 acres of crop and pasture. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 5 for past 60 years; 1-F2, and 4-F1 
• Annualized losses from tornado wind events = $25,266 
• Annualized losses from hurricane wind events = $39,626 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $2,166 
 
Significant Historical Events: Wind events have had a widespread impact in 
Goochland County; these include: 
• October 1983: An (F1) occurred at 4 p.m. and tracked 25 miles into Louisa 

County. A few buildings and trees were destroyed or damaged.  Damages were 
estimated at $25,000 

• July 1977: A tornado caused an estimated $250,000 in damages 
• May 1962: An F2 tornado touched down in the county killing one person and 

injuring two others 
• March 1932: At just past midnight, a home was destroyed by a F2 tornado near 

Centerville. Four people were critically injured. 
• September 1878: A hurricane spawned tornadoes including one in Henrico 

County where one death and seven injuries occurred.  A tornado hit Goochland 
County near Dover Mills and was on the ground for 28 miles. 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 
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(3) Winter Weather (Moderate Threat) 
• 21 National Weather Service Alerts during past 5 years for winter weather 
• Annualized all winter weather losses = $45,573 

 
Significant Historical Events 
• February 2010: A snow storm impacted the region, bringing heavy snowfall.  

The snow was heaviest across northern portions of the region with total of over 
10 inches near Ashland and through Goochland County to 6 to 7 inches in 
Richmond and vicinity and 1 to 3 inches in Greensville, Sussex and Surry 
Counties.  Northern Virginia and the Washington DC metro area received over 
two feet in some spots.  The snow was accompanied by winds that gusted over 
30 mph which caused considerable blowing and drifting and very hazardous 
travel. 

• December 2009: The first of a series of winter storms to impact the region 
during the 2009/2010 winter season dumped heavy snow through portions of 
the area.  The heaviest snow fell over the northern and western sections of the 
region, where 12 to 16 inches blanketed Hanover, Goochland and Powhatan.  
Amounts were in the 2 to 4 inch range south over Greensville County and 
Emporia and generally less than 2 inches over Surry and Sussex Counties. 

• January 2000: The county recorded 9.5 inches of snow during a large winter 
storm which brought blizzard conditions, heavy snow, and ice accumulations. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 

 
(4) Thunderstorm (Moderate Threat) 

• Annualized losses from thunderstorms including hail and lightning = $117 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in Goochland County. 

 
Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought  = $235,991 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002.   
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
• The value of agricultural products sold (in $1,000) in Goochland County is $11,236. 
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Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

• November 1976 – September 1977: Ten months of below average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms that would 
normally bring moisture to the area tracked across the gulf. During the spring 
and summer, the storms tracked across the Great Lakes. These weather 
patterns created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire = $9,238 
• Total acres burned in Goochland County (1995-2008) = 232.1 
• Total dollar damage in Goochland County (1995-2008) = $120,100 
• Annualized number of events = 10.15 
• 79 woodland communities in high fire rank 
• 2,720 homes in woodland communities in high fire rank 
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Critical Facilities:  7 critical facilities are located within high potential wildfire 
areas.  For this analysis, critical facilities are 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. Critical facilities examined for Goochland County fall 
into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools. 

 
Significant Major Events: Within Goochland County, wildfires have been 
experienced every year; counts are provided by year below. 
• 2008 – 1 
• 2007 – 1 
• 2006 – 10 
• 2005 – 5 
• 2004 – 6 
• 2003 – 2 
• 2002 – 5 

• 2001 – 18 
• 2000 – 8 
• 1999 – 11 
• 1998 – 14 
• 1997 – 15 
• 1996 – 15 
• 1995 – 21 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake = $67,813 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.  

• There have been five significant earthquakes centered in the region.   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth. 

Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 
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(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 
• According to the Virginia State Hazard Mitigation Plan, there have been no 

Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Moderate Threat) 

• Mass evacuations from urban areas can strain a community’s resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 

 
1.2 Demographic Characteristics1 

 
• Population (2010): 21,717 
• Land Area (2010): 281.42 sq. miles 
• Density (2010): 77.2 persons per sq. mile 
• Median household income (2009): $76,772 
• Percent below poverty level (2009): 6.6% 
• Race characteristics (2010): 

o White: 77.5% 
o Black: 19.2% 
o American Indian and Alaska Native: 0.2% 
o Asian: 1.0% 
o Persons reporting two or more races: 1.2% 

(of the abovementioned races, 2.1% are of Hispanic or Latin origin)

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3  Goochland County Mitigation Actions  

Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

Goochland
-1 

Request list from VDEM/DCR and 
conduct annual review of repetitive loss 
and severe repetitive loss property list to 
ensure accuracy.  Review will include 
verification of the geographic location of 
each repetitive loss property and 
determination if mitigated and by what 
means. Provide corrections if needed by 
filing form FEMA AW-501. 

1 Flood Emergency 
Management Staff time Ongoing Low 

Goochland
-2 

Continue coordination with VDEM on 
incoming evacuee issues. 4 All 

hazards 
Planning and 

Zoning Staff time Ongoing Medium 

Goochland
-3 

Continue to consider encouraging the 
use of proffers for road improvements 
including flood mitigation measures in 
the next Comprehensive Plan. 

2 Flood Planning and 
Zoning Staff time Ongoing Low 

Goochland
-4 

Continue to coordinate with City of 
Richmond to address wastewater 
capacity issues. 

2 Flood Public 
Utilities Staff time Ongoing High 

Goochland
-5 

Continue to identify and fulfill need for 
backup generators, communications 
and/or vehicles at critical public facilities. 

2 All 
hazards 

Public 
Utilities Staff Time Ongoing Medium 

Goochland
-6 

Continue to provide training opportunities 
to county staff. 3 All 

hazards 
Emergency 

Management 

Staff time; 
FEMA and 

other agency 
training 

resources 

Ongoing Medium 
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Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

Goochland
-7 

Distribute brochures and use other 
means to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards to 
include flood, wind, and earthquake. 

3 All 
hazards 

Emergency 
Management 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Goochland
-8 

Identify means to coordinate, collect and 
store damage assessment data in GIS 
format for each natural hazard event, 
which causes death, injury and/or 
property damage. 

4 All 
hazards 

Emergency 
Management Staff Time Long-term Medium 

Goochland
-9 

Promote the “Turn Around, Don’t Drown” 
public education campaign. 3 Flood Emergency 

Management 

Staff time and 
NWS 

publications 
Ongoing Medium 

Goochland
-10 

Review locality’s compliance with the 
National Flood Insurance Program with 
an annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood Emergency 
Management Staff time Ongoing Medium 

Goochland
-11 

Support mitigation of priority structures 
through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA 
programs where appropriate. 

1, 2 Flood Emergency 
Management Staff time Short-term Medium 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 
The information below summarizes the effects of the region’s 10 top hazards on 
Greensville County. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 0; Severe Repetitive Loss (SRL) Structures = 0;
Number of Claims = 0; Total Building and Contents Payment on RL and SRL 
Properties = 0 (as of 3/22/2011) 

• NFIP Flood Policies = 17; Insurance In-Force = $3,269,700; Number of Claims 
= 3; Total Building and Contents Payment on Claims = $26,145 (as of 
2/28/2011) 

• There are no critical facilities located in the floodplain. 
• Annualized damages do not exceed $10,000, and tend to center around the 

Meherrin River and the Nottoway River in the central and southern regions of 
the county 

Critical Facilities:  No critical facilities are located within mapped floodplains. 
For this analysis, critical facilities are 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. Critical facilities examined for Greensville County fall into ten 
categories including: Medical Facilities/Hospitals, Police Stations, Airports, VDOT 
Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio 
Towers, Utilities, and Public Schools. 
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in Greensville County; these include:  
• September 2003: Hurricane Isabel: In Greensville County, 7 houses were 

totally destroyed, 12 homes had major damage and 40 received minor damage, 
4 mobile homes were destroyed, 3 had major damage and 10 had minor 
damage. Two businesses were destroyed, one had major damage and seven had 
minor damage. Jarratt and Laurel Street. Estimated damages at $3.4 million 
for the County with agricultural losses of $2.23 million. 

• May 2003: A severe thunderstorm system produced heavy rains (3 to 5 inches) 
and high waters. Meherrin River crested at five feet above flood level and flooded 
homes on Cetner Street. 

• November 1985: Due to significant rainfall in western Virginia producing 
landslides and flooding, both the James and Appomattox Rivers swelled from 
the runoff. Meherrin River and smaller tributaries overflowed their banks 
cresting at 27 feet. 
 

Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 7 for past 60 years; 1-F2, 3-F1 and 3-F0 
• Annualized losses from tornado wind events = $19,039 
• Annualized losses from hurricane wind events = $51,752 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $1,911 
 
Significant Historical Events: Wind events have had a widespread impact in 
Greensville County; these include: 
• May 2002: On May 1, coupled with a thunderstorm, a tornado approached from 

Brunswick County and touched down several placed in Greensville County 
along Route 301 and Emporia. This thunderstorm continued to the Tri-Cities 
area producing heavy rain and wind gusts up to 80 mph. In the Tri-Cities area 
trees and power lines were knocked down, street lights were out. Estimated 
damages less than $1 million in Greensville County. 

• April 2002: An F1 tornado destroyed 3 mobile homes, damage 50 other homes, 
one business and an apartment complex.  Total damages were estimated at 
$750,000. 

• September 1996: A severe storm system produced winds gusting at 40 to 50 
mph.  Damages were not as large as expected and were caused mostly from 
high winds, county damage was limited to broken tree limbs. 
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• August 1993: In Greensville County, high winds and torrential rains ripped 
through Jarratt. Damages included demolished trailers and power outages; 

• 1954: Hurricane Hazel: The Greenville County Courthouse was badly 
damaged. 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 
 

(3) Winter Weather (Moderate Threat) 
• 17 National Weather Service Alerts during past 5 years for winter weather 
• Annualized winter weather losses = $20,436 

 
Significant Historical Events 
• January 2000: During a one-week period, two winter storms produced major 

snowfall (13 to 18 inches with 3.5-foot drifts); blizzard conditions and 
damaging ice accumulations. This event iced and uprooted trees, disrupted 
power, closed schools for eight days. 

• December 1998: A severe ice storm hit the Tri-Cities area December 23 
through December 27. In Greensville County eighty-one percent of residents 
were without heat and power. 

• January 1996: From January 6 through January 15, two snow storms, striking 
first from the south and then from the north produced large and prolonged 
snowfall. Snow and rain froze on roads producing hazardous conditions and 
numerous accidents. School systems throughout the region were closed for 5 
days. Businesses were closed. School systems were closed for 5 days. Snow 
removal costs about $32,000. 

• January 1977: Several weeks of ice, snow (11.1 inches) and record low 
temperatures produced one of the coldest winter seasons. The James River and 
Chesterfield County rivers were frozen. Residences and businesses were 
dealing with frozen and burst pipes. Ice and freezing temperatures caused 
nuclear plant shutdowns. Ice in the James River stopped ferry service. In 
Greensville County these conditions produced icy roads and sidewalks, closed 
railroads and closed schools for four days. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 
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(4) Thunderstorm (Moderate Threat) 
• Annualized losses from thunderstorms including hail and lightning = $0; 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in Greensville County. 

 
Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 
 

(5) Drought (Moderate Threat) 
• Annualized losses from drought = $226 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002. 
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
• Value of agricultural products sold (in $1,000) in Greensville County = $7,154 

 
Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

• November 1976 – September 1977: Ten months of below average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms that would 
normally bring precipitation to the area tracked across the gulf. During the 
spring and summer, the storms tracked across the Great Lakes. These weather 
patterns created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 
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(6) Wildfire (Limited Threat) 
• Annualized losses from wildfire = $27,629 
• Total acres burned in Greensville County (1995-2008) = 1,758.3 
• Total dollar damage in Greensville County (1995-2008) = $359,175 
• Annualized number of events = 6.54 
• 0 woodland communities in high fire rank 
• 0 homes in woodland communities in high fire rank 

 
Critical Facilities:  Eight critical facilities are located within high potential 
wildfire areas.  For this analysis, critical facilities are 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. Critical facilities examined for Greensville County fall 
into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools. 

 
Significant Major Events: Within Greensville County, wildfires have been 
experienced every year; counts are provided by year below. 
• 2008 – 5 
• 2007 – 9 
• 2006 – 9 
• 2005 – 3 
• 2004 – 2 

• 2003 – 2 
• 2002 – 5 
• 2001 – 16 
• 2000 – 4 
• 1999 – 6 

• 1998 – 3 
• 1997 – 11 
• 1996 – 4 
• 1995 – 6 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake = $14,373 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.  

• There have been five significant earthquakes centered in the region.   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 
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(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 
• The greatest landslide hazards are found in the higher elevations of western 

and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth. 

Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 

 
(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 

• According to the Virginia State Hazard Mitigation Plan, there have been no 
Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Moderate Threat) 

• Mass evacuations from urban areas can strain a community’s’ resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 
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1.2 Demographic Characteristics1 
• Population (2010): 12,243 
• Land Area (2010): 295.23 sq. miles 
• Density (2010): 41.5 persons per sq. mile 
• Median household income (2009): $35,866 
• Percent below poverty level (2009): 24.5% 
• Race characteristics (2010): 

o White: 38.5% 
o Black: 59.8% 
o American Indian and Alaska Native: 0.2% 
o Asian: 0.3% 
o Persons reporting two or more races: 0.8% 

(Of the abovementioned races, 1.4% are of Hispanic or Latin origin) 

 

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3 Greensville County Mitigation Actions  
 

Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Greensville-1 Complete development of 
Continuity of Operations plan. 4 All hazards Public Safety Staff time Short-term Medium 

Greensville-2 Complete implementation of 
citizen notification system. 3 All hazards Public Safety Staff Time Ongoing Medium 

Greensville-3 
Complete study of County FEMA 
maps to fill in missing flood map 
sections. 

1 Flood 
Department of 
Planning and 

Zoning 

Staff time and 
FEMA 

resources 
Ongoing Medium 

Greensville-4 Consider participating in "Turn 
Around, Don't Drown". 3 Flood Public Safety 

Staff time and 
NWS 

publications 
Ongoing Medium 

Greensville-5 

Continue to install the necessary 
electrical hook-up, wiring, and 
switches to allow readily 
accessible connections to 
emergency generators at key 
critical public facilities as funding 
permits. 

2,4 All hazards Public Safety Staff Time As funding 
permits Medium 

Greensville-6 Improve GIS layers and track 
storm damages. 4 All hazards Public Safety Staff Time Long-term Medium 

Greensville-7 

Work with VDOT to establish 
additional flood level markers 
along creeks and rivers in 
potential flood-prone areas. 

4 Flood Public Safety Staff Time Long-term Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Greensville-8 

Support mitigation of priority 
structures through promotion of 
acquisition/demolition, elevation, 
flood proofing and other 
mitigation projects where feasible 
using FEMA HMA programs 
where appropriate. 

1, 2 All hazards Public Safety HMA grant 
funds 

As funding 
permits Medium 

Greensville-9 

Review locality’s compliance with 
the National Flood Insurance 
Program with an annual review of 
the Floodplain Ordinances and 
any newly permitted activities in 
the 100-year floodplain. 

4 Flood 
Department of 
Planning and 

Zoning 
Staff time Ongoing Medium 

Greensville-
10 

Distribute brochures and use 
other means to educate the public 
regarding preparedness and 
mitigation.  Conduct annual 
preparedness days for hazards to 
include flood, wind, and 
earthquake. 

3 All hazards Public Safety 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Greensville-
11 

Request list from VDEM/DCR and 
conduct annual review of 
repetitive loss and severe 
repetitive loss property list to 
ensure accuracy.  Review will 
include verification of the 
geographic location of each 
repetitive loss property and 
determination if mitigated and by 
what means. Provide corrections 
if needed by filing form FEMA 
AW-501. 

1 Flood 
Department of 
Planning and 

Zoning 
Staff time Ongoing Low 
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1.4 Town of Jarratt Mitigation Actions  
 

Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Jarratt-1 

Distribute brochures and use 
other means (i.e., local media) to 
educate the public regarding 
preparedness and mitigation.  
Conduct annual preparedness 
days of hazards to include flood, 
wind, and earthquake. 

3 All hazards Mayor 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Jarratt-2 

Support mitigation of priority 
structures through promotion of 
acquisition/demolition, elevation, 
floodproofing, and other 
mitigation projects where feasible 
using FEMA HMA programs, 
where appropriate.   

1, 2 All hazards Mayor Staff time Short-term Medium 

Jarratt-3 

Review locality’s compliance with 
the NFIP with an annual review of 
the floodplain ordinances and any 
newly permitted activities in the 
100-year floodplain. 

4 Flood Mayor Staff time Ongoing Medium 

Jarratt-4 

Request list from VDEM or VA 
DCR and conduct annual review of 
RL and SRL property list to ensure 
accuracy.  Review will include 
verification of the geographic 
location of each RL property and 
determination if mitigated and by 
what means.  Provide corrections 
if needed by filing form FEMA 
AW-501. 

1 Flood Mayor Staff time Ongoing Low 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 

The information below summarizes the effects of the region’s 10 top hazards on 
Hanover County. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss Structures (RL) = 1; Severe Repetitive Loss (SRL) Structures = 0; 
Number of Claims = 1; Total Building and Contents Payment on RL and SRL 
Properties = $13,279 (as of 3/22/2011) 

• NFIP Flood Policies = 160; Insurance In-Force = $45,276,800; Number of 
Claims = 20; Total Building and Contents Payment on Claims = $253,608 (as 
of 2/28/2011) 

• There is 1 critical facility located in the floodplain. 
• High Prone Flood Areas =  

o This county is bordered to the south by the Chickahominy River, which 
causes between $20,000-$70,000 in annualized flood damages in the 
southeastern portion of the county, and over $100,000 in damages in 
one census block between the Elder Swamp and the Chickahominy 
River. 

o Several smaller rivers, including the North Anna, Pamunky, 
Beaverdam, and Totopomony, and creeks including the Matadequin, 
Mechumps, Bull and Stony Runs, and the South Anna cause annual 
flood damage up to $10,000 throughout the county. 

o The town of Ashland suffers very minimal flood damage of well under 
$10,000. 

  



Richmond-Crater Multi-Regional Hazard Mitigation Plan 

1-2 

Critical Facilities:  One critical facility is located within mapped floodplains. For 
this analysis, critical facilities are 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. Critical facilities examined for Hanover County fall into ten categories 
including: Medical Facilities/Hospitals, Police Stations, Airports, VDOT Fuel 
Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio Towers, 
Utilities, and Public Schools. 
 
Significant Historical Events: Several severe flooding events have had a 
widespread impact in Hanover County; these include:  
• August 2004: Rainfall amounts between 5 and 14 inches resulted in numerous 

road closures due to flooding. Reports were that flooding exceeded the 500-year 
recurrence interval. There were 7 reported deaths in the City of Richmond, and 
Hanover and Henrico counties. Homes, apartments, and businesses in low-
lying areas were flooded and many streets were impassable. In the City of 
Richmond, Chesterfield County and Henrico County, an estimated 350 housing 
units were either destroyed or received major damage, including single-family 
homes, apartment units and mobile homes. More than 230 businesses were 
affected by floodwaters. Numerous small bridges in the City of Richmond, and 
Henrico, Hanover, and New Kent counties were washed out. 

• July 2000: Multiple flood events affected the study region in 2000. Heavy rain 
in July overwhelmed storm drains on Maury Street in south Richmond and 
flooded the basement of the Richmond Department of Public Utilities' Field 
Operations and Maintenance Facility. In addition, ten inches of water was 
reported across Belt Boulevard between Hull Street and Midlothian Turnpike. 
Two weeks later, another storm left standing water in Shockoe Bottom and 
flooded numerous roads in Hanover County. 

• September 1999: The Richmond region did not escape the effects of Hurricane 
Floyd, which devastated North Carolina and the southeastern part of Virginia.  
The storm caused approximately $1.5 million in damages in the study area, 
mainly in the City of Richmond and Hanover, Henrico, and New Kent counties. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 
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(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 
and tornado winds. 
• Total tornado touchdowns reported at 9 for past 60 years; 1-F3, 1-F2, 1-F1 and 

6-F0 
• Annualized losses from tornado wind events = $28,106 
• Annualized losses from hurricane wind events = $319,136 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $4,734 
 
Significant Historical Events: Wind events have had a widespread impact in 
Hanover County; these include: 
• October 2010: One person was injured as an EF1 tornado downed trees and 

power lines, and produced siding and roof damage to homes.  Many structures 
sustained damage from the tornado, with the most significant damage 
occurring as a result of trees and/or large branches falling on homes. Several 
homes were declared uninhabitable as a result. Most of the damage was EF0 
in intensity, with a few areas in the western half of the tornado path reaching 
low end EF1 intensity. Maximum wind speeds were estimated around 90 mph. 
The tornado moved from the City of Richmond into Henrico County, and into 
Hanover County from Henrico County just before lifting. 

• September 1999: Hurricane Floyd:  Damage from the storm was estimated at 
nearly $1.5 million in Richmond and Hanover, Henrico, and New Kent 
counties. 

• April 1998: A tornado touched down near Coatesville and tracked to about 2 
miles east/southeast of Noel.  The twister was rated an F3 with winds of over 
139mph and did approximately $800,000 in damage. 

• June 1817: A tornado touched down in Henrico County moved east from the 
southern part of Chickahominy (about 15 miles north of downtown Richmond) 
across Henrico County to the Pamunky River in King William County, causing 
widespread destruction. The tornado was about 200 to 300 yards wide. It swept 
over several plantations. One person was killed and four injured in Hanover 
and another was killed in King William County. 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 
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(3) Winter Weather (Moderate Threat) 
• 19 National Weather Service Alerts during the past 5 years for winter weather 
• Annualized all winter weather losses = $42,509 

 
Significant Historical Events 
• December 2009: The first of a series of winter storms to impact the region 

during the 2009/2010 winter season dumped heavy snow through portions of 
the area.  The heaviest snow fell over the northern and western sections of the 
region where 12 to 16 inches blanketed Hanover, Goochland and Powhatan.  
Amounts were in the 2 to 4 inch range south over Greensville County and 
Emporia and generally less than 2 inches over Surry and Sussex Counties. 

• January 2005: Freezing rain accumulated to between 0.25-0.75 inches 
throughout the region, causing numerous accidents and bringing down trees 
and power lines. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 

 
(4) Thunderstorm (Moderate Threat) 

• Annualized losses from thunderstorms including hail and lightning = $9,878. 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in Hanover County. 

 
Significant Historical Events 
• August 2010: Hanover County: Two inch diameter hail damaged vehicles in 

the county east of Old Cold Harbor. 
 

Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought = $495,419 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002.  
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
• The value of agricultural products sold (in $1,000) in Hanover County is $43,904. 
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Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

• November 1976 – September 1977: Ten months of below average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms that normally 
would bring moisture to the area tracked across the gulf. During the spring 
and summer, the storms tracked across the Great Lakes. These weather 
patterns created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire = $10,295 
• Total acres burned in Hanover County (1995-2008) = 432.8 
• Total dollar damage in Hanover County (1995-2008) = $133,840 
• Annualized number of events = 10.92 
• 79 woodland communities in high fire rank 
• 3,342 homes in woodland communities in high fire rank 

 
Critical Facilities:  18 critical facilities are located within high potential wildfire 
areas.  For this analysis, critical facilities are 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. Critical facilities examined for Hanover County fall 
into ten categories including: Medical Facilities/Hospitals, Police Stations, 
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Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools. 

 
Significant Major Events: Within Hanover County, wildfires have been 
experienced every year; counts are provided by year below. 
• 2008 – 20 
• 2007 – 13 
• 2006 – 16 
• 2005 – 6 
• 2004 – 7 

• 2003 – 1 
• 2002 – 4 
• 2001 – 11 
• 2000 – 8 
• 1999 – 16 

• 1998 – 11 
• 1997 – 4 
• 1996 – 6 
• 1995 – 19 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake = $260,925 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.   

• There have been five significant earthquakes centered in the region.   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth.   

 
Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 

 
(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 

• According to the Virginia State Hazard Mitigation Plan, there have been no 
Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 
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Mass Evacuation (Moderate Threat) 
• Mass evacuations from urban areas can strain a community’s resources and 

cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 

 
1.2 Demographic Characteristics1 

Hanover County, VA: 
• Population (2010): 99,863 
• Land Area (2010): 468.54 sq. miles 
• Density (2010): 213.1 persons per sq. mile 
• Median household income (2009): $74,645 
• Percent below poverty level (2009): 4.9% 
• Race characteristics (2010) 

o White: 86.7% 
o Black: 9.3% 
o American Indian and Alaska Native: 0.4% 
o Asian: 1.4% 
o Persons reporting two or more races: 1.5% 

(Of the abovementioned races, 2.1% are of Hispanic or Latin origin). 

Town of Ashland, VA: 
• Population (2010): 7,225 
• Land Area (2000): 7.13 sq. miles 
• Density (2010): 1,012.9 persons per sq. mile 
• Median household income (2009): $44,609 
• Percent below poverty level (2009): 9.4% 
• Race characteristics (2010) 

o White: 71.1% 
o Black: 22.2% 
o American Indian and Alaska Native: 0.4% 
o Asian: 1.2% 
o Persons reporting two or more races: 2.6% 

(Of the abovementioned races, 4.7% are of Hispanic or Latin origin).

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3 Hanover County Mitigation Actions  

Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

Hanover-
1 

Complete installation of necessary 
electrical hook-up, wiring, and switches 
to allow readily accessible connections to 
emergency generators at key critical 
facilities. 

2, 4 All 
hazards 

Emergency 
Management Grant funds Short-term Medium 

Hanover-
2 

Complete review and adoption of 
subdivision ordinance. 1,2 Flood; 

Landslide 

Planning and 
Community 

Development 
Staff time Short-term Low 

Hanover-
3 

Complete review and adoption of zoning 
ordinance. 1,2 Flood; 

Landslide 

Planning and 
Community 

Development 
Staff time Short-term Low 

Hanover-
4 

Develop a more advanced flood warning 
system to increase the ability to locally 
and specifically forecast flood events and 
flood depths.  Partner with other 
organizations including the National 
Weather Service, United States 
Geological Survey and local watershed 
organizations. 

4 Flood Emergency 
Management Staff time Short-term High 

Hanover-
5 

Integrate hazard mitigation into new 
comprehensive plan. 4 All 

hazards 

Planning and 
Community 

Development 
Staff time Ongoing High 

Hanover-
6 

Work with the National Weather Service 
to promote the “Turn Around, Don’t 
Drown” public education campaign. 

3 Flood Public Safety 
Staff time and 

NWS 
publications 

Ongoing High 
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Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

Hanover-
7 

Review locality’s compliance with the 
National Flood Insurance Program with 
an annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood 
Planning and 
Community 

Development 
Staff time Ongoing Medium 

Hanover-
8 

Support mitigation of priority structures 
through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA 
programs where appropriate. 

1, 2 All 
hazards 

Emergency 
Management Staff time Short-term Medium 

Hanover-
9 

Distribute brochures and use other 
means to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards to 
include flood, wind, and earthquake. 

3 All 
hazards 

Emergency 
Management 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Hanover-
10 

Request list from VDEM/DCR and 
conduct annual review of repetitive loss 
and severe repetitive loss property list to 
ensure accuracy.  Review will include 
verification of the geographic location of 
each repetitive loss property and 
determination if mitigated and by what 
means. Provide corrections if needed by 
filing form FEMA AW-501. 

1 Flood 
Planning and 
Community 

Development 
Staff time Ongoing Low 
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1.4 Town of Ashland Mitigation Actions  

Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

Ashland-
1 

Evaluate and make improvements, as 
needed, to stormwater system to ensure 
adequacy to handle major rain events. 

1, 2 Flood 
Planning and 
Community 

Development 

Town funds ; 
grant funds 

As funding 
permits Medium 

Ashland-
2 

Consider participating in FEMA’s 
Community Rating System (CRS). 1, 4 Flood 

Planning and 
Community 

Development 
Town funds Short-term Medium 

Ashland-
3 Develop Continuity of Operations plan. 4 All 

hazards Police Staff time Short-term Low 

Ashland-
4 

Continue to enhance capabilities to 
utilize GIS for emergency management. 4 All 

hazards 

Planning and 
Community 

Development 
Town funds Short-term Low 

Ashland-
5 

Support mitigation of priority structures 
through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA 
programs where appropriate. 

1, 2 All 
hazards 

Planning and 
Community 

Development 

HMA grant 
funds 

As funding 
permits Medium 

Ashland-
6 

Review locality’s compliance with the 
National Flood Insurance Program with 
an annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood 
Planning and 
Community 

Development 
Staff time On-going Medium 

Ashland-
7 

Distribute brochures and use other 
means (i.e., local media) to educate the 
public regarding preparedness and 
mitigation.  Conduct annual 
preparedness days for hazards to 
include flood, wind, and earthquake. 

3 All 
hazards Police 

Staff time, free 
FEMA and 

other agency 
publications 

On-going Medium 
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Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

Ashland-
8 

Request list from VDEM/DCR and 
conduct annual review of repetitive loss 
and severe repetitive loss property list to 
ensure accuracy.  Review will include 
verification of the geographic location of 
each repetitive loss property and 
determination if mitigated and by what 
means. Provide corrections if needed by 
filing form FEMA AW-501. 

1 Flood 
Planning and 
Community 

Development 
Staff time On-going Low 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 

The information below summarizes the effects of the region’s 10 top hazards on 
Henrico County. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 21; Severe Repetitive Loss (SRL) Structures = 4 
Number of Claims = 88; Total Building and Contents Payment on RL and SRL 
Properties = $1,627,858 (as of 3/22/2011) 

• NFIP Flood Policies = 1028; Insurance In-Force = $249,447,600; Number of 
Claims = 231; Total Building and Contents Payment on Claims = $2,955,954 
(as of 2/28/2011) 

• There are 12 critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o The Chickahominy River forms the northern border of the county, and 
many of the census blocks along its banks are estimated to potentially 
suffer between $10,000-$60,000 in annualized flood damages. 

o The James River borders the county to the south, and has the potential 
to cause extensive flood damage particularly in the western portion of 
the county, where damages fall between $10,000-$60,000, and in one 
census block are over $90,000. 

o Smaller tributaries such as the Tuckahoe, Gillies, and North Run also 
capable of causing a fair amount of flood damage because the areas 
surrounding them are highly built up. 
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Critical Facilities:  Twelve critical facilities are located within mapped 
floodplains. For this analysis, critical facilities are 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. Critical facilities examined for Henrico County fall 
into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools.  
 
Significant Historical Events: Several severe flooding events have had a 
widespread impact in Henrico County; these include:  
• September 2008: Tropical Storm Hanna (minor flooding) 
• September 2006: Remnants of Tropical Storm Ernesto (flooding) 
• August 2004: Rainfall amounts between 5 and 14 inches resulted in numerous 

road closures due to flooding from the remnants of Tropical Storm Gaston. In 
addition, about 20 blocks of downtown Richmond were condemned due to the 
floodwaters. It was reported that flooding exceeded the 500-year recurrence 
interval. There were 7 reported deaths in the City of Richmond, and Hanover 
and Henrico counties. Homes, apartments, and businesses in low-lying areas 
were flooded and many streets were impassable. In the City of Richmond, 
Chesterfield County and Henrico County, an estimated 350 housing units were 
either destroyed or received major damage, including single-family homes, 
apartment units and mobile homes. More than 230 businesses were affected by 
floodwaters. Numerous small bridges in the City of Richmond, and Henrico, 
Hanover, and New Kent counties were washed out. 

• September 1999: The Richmond region did not escape the affects of Hurricane 
Floyd, which devastated North Carolina and the southeastern part of Virginia.  
The storm caused approximately $1.5 million in damages in the study area, 
mainly in the City of Richmond and Hanover, Henrico, and New Kent counties. 

• September 1996: Slow-moving thunderstorm, caused by Hurricane Fran, 
caused substantial local flooding countywide. Four inches of rain fell within 
five hours in eastern Henrico County, causing flooding of roadways and poor 
drainage areas. Flooding of James River caused by Hurricane Fran (Westham 
Station @ 21.22 ft., Richmond City Locks @ 23.75 ft.). 

• January 1996: Flooding of James River (Westham Station @ 20.63 ft., 
Richmond City Locks @ 22.05 ft.) 

• 1995: Flooding affected Henrico and Goochland counties in January, June, and 
September. 

• April 1992: Flooding of James River (Westham Station @ 19.26 Ft., Richmond 
City Locks @ 18.96 ft.) 
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• November 1985: Flooding of James River caused by Hurricane Juan (Westham 
Station @ 24.4 ft., Richmond City Locks @ 30.76 ft.) 

• June 1972: Flooding of James River caused by Hurricane Agnes (Westham 
Station @ 28.62 ft., Richmond City Locks @ 36.50 ft.) 

• August 1969: Flooding of James River caused by Hurricane Camille (Westham 
Station @ 24.91 ft., Richmond City Locks @ 28.60 ft.) 

• May 1771: The first major recorded flood affected Henrico County and the City 
of Richmond. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 11 for past 60 years; 7-F1 and 4-F0 
• Annualized losses from tornado wind events = $120,813 
• Annualized losses from hurricane wind events = $1,097,879 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $3,843 
 
Significant Historical Events: Wind events have had a widespread impact in 
Henrico County; these include: 
• October 2010: One person was injured as an EF1 tornado downed trees and 

power lines, and produced siding and roof damage to homes (Fenwick Ln & 
Laburnum Ave).  Many structures sustained damage from the tornado, with 
the most significant damage occurring as a result of trees and/or large 
branches falling on homes. Several homes were declared uninhabitable as a 
result. Most of the damage was EF0 in intensity, with a few areas in the 
western half of the tornado path reaching low end EF1 intensity. Maximum 
wind speeds were estimated around 90 mph. The tornado moved from the City 
of Richmond into Henrico County, continuing its path of damage. The tornado 
moved into Hanover County from Henrico County just before lifting. 

• July 2010: Thunderstorms (three multiple alarm fires) 
• May 2006: F1 tornado (Varina Grove) 
• July 2005: F1 tornado (Varina) 
• September 2004: F0 tornado (Short Pump) and F0 tornado (Varina) 
• September 2003: F1 tornado (Lakeside) 
• June 2001: A tornado damaged trees and a few buildings, including a Bank of 

America building.  Total damages were estimated at $5,000. 
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• September 1999: Hurricane Floyd: Damage from the storm was estimated at 
nearly $1.5 million in Richmond and Hanover, Henrico, and New Kent 
counties. 

• December 1996: Microburst in Varina 
• April 1996: Microburst causes damage at Suburban Apartments 
• August 1995:  Hurricane Felix (Category 2 Hurricane) passes offshore of 

Virginia after making track toward Tidewater Virginia area 
• August/September 1993: Hurricane Emily (Category 3 Hurricane) passes 

offshore of Virginia after making a potentially devastating track towards 
Outer Banks of N.C. 

• August 1993: Tornado in Southeastern Henrico 
• December 1991: Windstorm in Eastern Henrico 
• June 1817: A tornado touched down near Manchester, killing two people and 

injuring 3 more.  It was on the ground about 14 miles. 
 

Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 

 
(3) Winter Weather (Moderate Threat) 

• 14 National Weather Service Alerts during past 5 years for winter weather 
• Annualized all winter weather losses = $21,210 

 
Significant Historical Events 
• December 2010: A 4 to 6 inch snowfall blanketed the region; 
• February 2010: A snow storm impacted the region, bringing heavy snowfall of 

6 to 7 inches. 
• January 2010: A major winter storm impacted the area bringing significant 

snowfall and gusty winds.  Low pressure tracked from the Southeastern U.S. 
off the Carolina coast, developing into a powerful coastal storm.  Snow totals 
ranged from 7 to 14 inches through most of the area with a few spots reporting 
higher amounts. 

• December 2009: The first of a series of winter storms to impact the region 
during the 2009/2010 winter season dumped heavy snow through portions of 
the area. 

• January/February 2000: Two major winter storms impacted the area within a 
week of each other.  The first storm brought 13 to 18 inches of snow in the City 
of Richmond and was followed by an ice storm that left over 300,000 without 
power. 

• December 1998: A major ice storm impacted the area knocking power and 
telephone service out to thousands of people throughout the region. 
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• January 1996: Winter storm 
• February 1994: Winter storm 
• March 1993: The 'Storm of the Century' brought rain that changed to heavy 

snow and was accompanied by strong, gusty winds that whipped snow into 
drifts. 

 
Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 

 
(4) Thunderstorm (Moderate Threat) 

• Annualized losses from thunderstorms including hail and lightning = $60,608 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  One of these 
fatalities was in Henrico County. 

 
Significant Historical Events 
• July 1995: Lightning sparked two separate house fires that did approximately 

$135,000 in damage. 
• May 1994: A 26 year old was struck and killed by lightning while standing 

under a tree at Glenwood Golf Course.  Storms also produced golf ball sized 
hail and did approximately $5,000 in damage. 

 
Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought = $117,996 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002.  
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
 

Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 
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• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

• November 1976 – September 1977: Ten months of below average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms that would 
normally bring moisture to the area tracked across the gulf. During the spring 
and summer, the storms tracked across the Great Lakes. These weather 
patterns created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire = $2,157 
• Total acres burned in Henrico County (1995-2008) = 328.5 
• Total dollar damage in Henrico County (1995-2008) = $28,040 
• Annualized number of events = 6.46 
• 74 woodland communities in high fire rank 
• 3,761 homes in woodland communities in high fire rank 

 
Critical Facilities:  29 critical facilities are located within high potential wildfire 
areas.  For this analysis, critical facilities are 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. Critical facilities examined for Henrico County fall 
into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools. 
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Significant Major Events: Within Henrico County, wildfires have been 
experienced every year; counts are provided by year below. 
• 2008 – 5 (including February 

2008 brush fires in northern 
and eastern Henrico County 
high wind event) 

• 2007 – 3 
• 2006 – 2 
• 2005 – 6 
• 2004 – 5 
• 2003 – 2 

• 2002 – 6 
• 2001 – 8 
• 2000 – 8 
• 1999 – 5 
• 1998 – 4 
• 1997 – 13 
• 1996 – 4 
• 1995 – 13 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake = $866,837 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.   

• There have been five significant earthquakes centered in the region.   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide/Shoreline Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth.  

Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 

 
(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 

• According to the Virginia State Hazard Mitigation Plan, there have been no 
Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 
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Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 
 

(10) Mass Evacuation (Moderate Threat) 
• Mass evacuations from urban areas can strain a community’s resources and 

cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 

 
1.2 Demographic Characteristics1 

• Population (2010): 306,935 
• Land Area (2010): 233.70 sq. miles 
• Density (2010): 1,313.4 persons per sq. mile 
• Median household income (2009): $57,318 
• Percent below poverty level (2009): 10.0% 
• Race characteristics (2010): 

o White: 59.2% 
o Black: 29.5% 
o American Indian and Alaska Native: 0.3%; 
o Asian: 6.5%; 
o Persons reporting two or more races: 2.3%; 

(of the abovementioned races, 4.9% are of Hispanic or Latin origin)

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3  Henrico County Mitigation Actions  

Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

Henrico-1 
Conduct site inspections of schools and 
help to identify areas for use as tornado 
safe rooms. 

1 Tornado Emergency 
Management 

Staff time 
(HMA funds 

for safe rooms 
and other 
retrofits) 

Long-term Medium 

Henrico-2 Continue to implement channel 
maintenance program. 1, 2 Flood Public Works Staff time On-going Medium 

Henrico-3 Enhance availability of CERT training to 
targeted populations. 3 All 

hazards 
Emergency 

Management Grant funds Short-term Low 

Henrico-4 Enhance water availability for wildfire 
fighting in eastern portion of the county. 2, 4 Wildfire Fire Grant funds Long-term Low 

Henrico-5 Ensure stormwater system remains 
adequate for flood hazards. 2 Flood Public Works Staff time; CIP On-going Medium 

Henrico-6 

Identify and secure pre-event shelter 
sites (not flood-prone, not subject to wind 
damage) - ensure compliance with 
national shelter standards. 

1, 2 All 
hazards 

Emergency 
Management 

Staff time 
(HMA funds 
for retrofits) 

Short-term Low 

Henrico-7 

Identify new site for Emergency 
Operations Center and identify viable 
alternate site.  On second floor of 
building so is vulnerable to wind damage 
and is located near major road and 
hospital so potential for hazmat 
exposure.  Also EOC is not a dedicated 
facility. 

1, 2, 4 
Wind, 

hazardous 
materials 

Emergency 
Management 

County funds; 
FEMA HSGP 

funds 
Long-term Low 

Henrico-8 
Incorporate mitigation into existing 
standing regional planning groups (e.g., 
UASI recovery subcommittee). 

4 All 
hazards 

Emergency 
Management Staff time Short-term Low 

Henrico-9 Install electrical hook-ups, wiring and 2, 4 All Emergency Grant funds Short-term Medium 
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Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

switches to allow quick connects at 
county-owned critical facilities (focus on 
properties not funded through BZCP and 

UASI programs). 

hazards Management 

Henrico-
10 

Invest in staff capacity to enhance ability 
to implement mitigation programs 

throughout the county. 
4 All 

hazards 
Emergency 

Management County funds 
As funding 
becomes 
available 

Low 

Henrico-
11 

Investigate feasibility of installing tide 
gauge on James River at Osbourne 

Landing. 
4 Flood Emergency 

Management Grant funds 
As funding 
becomes 
available 

Low 

Henrico-
12 

Maintain relationships with Dominion 
Power, Comcast, Verizon (and other 
utility service providers) and VDOT to 

ensure swift removal of debris and 
continued maintenance of lines to 

minimize future debris. 

4 
Wind, 
Winter 
Storm 

Emergency 
Management Staff time On-going Medium 

Henrico-
13 

Participate in Great Shakeout and other 
wide-scale disaster drills. 3 All 

hazards 
Emergency 

Management Staff time On-going Low 

Henrico-
14 

Complete participation in the 
StormReady program sponsored by the 

National Weather Service. 
3 

Flooding, 
Wind, 
Winter 

Weather, 
Thunderst

orm, 
Wildfire, 
Drought 

Emergency 
Management Staff time On-going Low 

Henrico-
15 

Target FEMA’s Repetitive Loss 
Properties for specialized outreach and 

mitigation activities. 
1 Flood Emergency 

Management Staff time On-going Medium 
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Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

Henrico-
16 

Incorporate mitigation principles into 
local comprehensive, emergency 
management, and recovery plans. 

4 All 
hazards 

Emergency 
Management Staff time On-going Low 

Henrico-
17 

Work with DOF to increase number of 
fire danger signs in WUI. 3 Wildfire Emergency 

Management 

Staff time; 
HMGP 5% 

funds 
Short-term Low 

Henrico-
18 

Distribute brochures and use other 
means (i.e., local media) to educate the 
public regarding preparedness and 
mitigation.  Conduct annual 
preparedness days for hazards to 
include flood, wind, and earthquake. 

3 All 
hazards 

Emergency 
Management 

Staff time, free 
FEMA and 

other agency 
publications 

On-going Medium 

Henrico-
19 

Request list from VDEM/DCR and 
conduct annual review of repetitive loss 
and severe repetitive loss property list to 
ensure accuracy.  Review will include 
verification of the geographic location of 
each repetitive loss property and 
determination if mitigated and by what 
means. Provide corrections if needed by 
filing form FEMA AW-501. 

1 Flood Emergency 
Management Staff time On-going Low 

Henrico-
20 

Continue to enforce zoning and building 
codes, with emphasis on floodplain 
management. 

1, 2, 4 

Flood, wind, 
earthquake, 

land 
subsidence, 

winter 
weather 

Inspections Staff time On-going High 
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Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

Henrico-
21 

Review locality’s compliance with the 
National Flood Insurance Program with 
an annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood Emergency 
Management Staff time On-going Medium 

Henrico-
22 

Support mitigation of priority structures 
through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA 
programs where appropriate. 

1, 2 All 
hazards 

Emergency 
Management Staff time Short-term Medium 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 
The information below summarizes the effects of the region’s 10 top hazards on the 
City of Hopewell. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 1; Severe Repetitive Loss (SRL) Structures = 0;  
Number of Claims = 2; Total Building and Contents Payment on RL and SRL 
Properties = $38,658 (as of 3/22/2011) 

• NFIP Flood Policies = 42; Insurance In-Force = $10,125,600; Number of Claims 
= 9; Total Building and Contents Payment on Claims = $97,620 (as of 
2/28/2011) 

• There are no critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o This city is bordered to the east by the James River, and to the north by 
the Appomattox River, so annualized flood damages are highest along 
the eastern and northern borders. 

o Flood damages fall within the $0-$20,000 category, but most census 
blocks are on the lower end of the spectrum. 

Critical Facilities:  No critical facilities are located within mapped floodplains. 
For this analysis, critical facilities are 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. Critical facilities examined for the City of Hopewell fall into ten 
categories including: Medical Facilities/Hospitals, Police Stations, Airports, VDOT 
Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio 
Towers, Utilities, and Public Schools. 
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Significant Historical Events: Several severe flooding events have had wide 
spread impact in the City of Hopewell; these include:  
• August 2004: Tropical Storm Gaston brought torrential rains and heavy winds.  

In Hopewell City, there was a possible tornado that caused minor structural 
damage. 

• August 1969: Hurricane Camille: The James River crested at 4 feet and 
produced nominal flooding along Water Street. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 3 for past 60 years; 1-F3, 1-F2 and 1-F0 
• Annualized losses from tornado wind events = $301,132 
• Annualized losses from hurricane wind events = $129,316 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $877 
 
Significant Historical Events: Wind events have had a widespread impact in 
the City of Hopewell; these include: 
• August 1993: A F1 tornado hit a 20 block area in the northwest corner of 

Hopewell causing damage to industrial buildings and causing heavy damage to 
Riverside Park Apartments. 100 people were evacuated and 60 people were 
homeless. Estimated damages: greater than $1.2 million. 

• May 1984: A severe storm system tracked across Virginia producing a tornado 
near Cavalier Square Shopping Center tracked through downtown Hopewell to 
Appomattox Manor in City Point. Damage was primarily to businesses than 
homes and was estimated at 1.36 million. The Seaboard Coast Line Railway 
Office was demolished. Fifteen people were injured in Hopewell.  It crossed the 
James River into Charles City County adding another 15 miles to its damage 
path. Its maximum strength was F2 here and it was about 300 yards wide. 

• October 1954: Hurricane Hazel: Damages from high winds and falling trees 
and power lines.  Schools and businesses closed. Damages were estimated at 
$18,000. 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 
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(3) Winter Weather (Moderate Threat) 
• 17 National Weather Service Alerts during past 5 years for winter weather (for 

Prince George/Hopewell/Petersburg) 
• Annualized all winter weather losses = $14,561 

 
Significant Historical Events 
• December 1998: A severe ice storm hit the Tri-Cities area December 23 

through December 27. Hopewell had 80 percent of residents without power.  
• January 1996: From January 6 through January 15, two snow storms, striking 

first from the south and then from the north, produced large and prolonged 
snowfall. Snow and rain froze on roads producing hazardous conditions and 
numerous accidents. School systems throughout the region were closed for 5 
days. Businesses were closed. 360 customers were without power in Stony 
Creek, Hopewell and Disputanta. Numerous minor injuries were reported from 
car accidents and falls. Several residents were hospitalized for pneumonia. 
People sought shelter in hotels and local shelters.  Roofs fell in due to the 
weight of snow. 

• December 1993: The Crater region received 14 inches of snow with freezing 
rain several days after. Primary and secondary roads were covered with snow, 
ice and slush. Public transit was shut down and various businesses closed 
early. This event caused 232 traffic accidents in Hopewell City.  Interstate 295 
near Hopewell had significant ice. 

• January 1977: Several weeks of ice, snow (11.1 inches) and record low 
temperatures produced one of the coldest winter seasons. The James River and 
Chesterfield County rivers were frozen. Residences and businesses dealt with 
frozen and burst pipes. Ice and freezing temperatures caused nuclear plant 
shutdowns. Ice in the James River stopped ferry service. This event caused 
numerous accidents with several pedestrian injuries and several drowning 
deaths in Hopewell City. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 
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(4) Thunderstorm (Moderate Threat) 
• Annualized losses from thunderstorms including hail and lightning = $379 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in Hopewell City. 

 
Significant Historical Events 
• May1998: A 12 year old boy was injured when he was struck by lightning at 

Carter G. Woodson school. 
 

Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought = $86,626 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002.   
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
 

Significant Major Events:  
• 2007 - Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004 - Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998 - A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 
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• November 1976 – September 1977 - Ten months of below average 
precipitation. The drought began in November of 1976 when rainfall totaled to 
only 50 to 75% of normal amounts. During the rest of the winter, storms that 
would normally bring moisture to the area tracked across the gulf. During the 
spring and summer, the storms tracked across the Great Lakes. These weather 
patterns created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire = $0 
• Total acres burned in the City of Hopewell (1995-2008) = 0.1 
• Total dollar damage in the City of Hopewell (1995-2008) = $0 
• Annualized number of events = 0.08 
• 0 woodland communities in high fire rank 
• 0 homes in woodland communities in high fire rank 

 
Critical Facilities:  No critical facilities are located within high potential wildfire 
areas.  For this analysis, critical facilities are 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. Critical facilities examined for the City of Hopewell 
fall into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools. 

 
Significant Major Events: Within the City of Hopewell, wildfires have been 
experienced one year. 
• 2001 – 1 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 
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(7) Earthquake (Limited Threat) 
• Annualized losses from earthquake = $43,615 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.   

• There have been five significant earthquakes centered in the region.   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth.   

Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 
 

(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 
• According to the Virginia State Hazard Mitigation Plan, there have been no 

Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Moderate Threat) 

• Mass evacuations from urban areas can strain a community’s’ resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 
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1.2 Demographic Characteristics1 
• Population (2010): 22,591 
• Land Area (2010): 10.28 sq. miles 
• Density (2010): 2,198 persons per sq. mile 
• Median household income (2009): $38,892 
• Percent below poverty level (2009): 21.3% 
• Race characteristics (2010): 

o White: 55.4% 
o Black: 37.0% 
o American Indian and Alaska Native: 0.4% 
o Asian: 0.8% 
o Native Hawaiian and other Pacific Islander: 0.1% 
o Persons reporting two or more races: 3.2% 

(of the abovementioned races, 6.6% are of Hispanic or Latin origin)

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3 City of Hopewell Mitigation Actions  
 

Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Hopewell-1 

Integrate the jurisdiction’s 
mitigation plan into future capital 
improvement plans to ensure that 
new city facilities are located out 
of harm's way. 

2, 4 All hazards Emergency 
Management Staff time Short-term High 

Hopewell-2 
Continue to enforce zoning and 
building codes, with emphasis on 
floodplain management. 

1, 2, 4 

Flood, wind, 
earthquake, 

land 
subsidence, 

winter 
weather 

Development Staff time Ongoing High 

Hopewell-3 
Target FEMA’s Repetitive Loss 
Properties for specialized outreach 
and mitigation activities. 

1 Flood Emergency 
Management Staff time Short-term Medium 

Hopewell-4 Inspect and clear debris from 
stormwater drainage system. 1 Flood Public Works Staff time Ongoing Medium 

Hopewell-5 

Review locality’s compliance with 
the National Flood Insurance 
Program with an annual review of 
the Floodplain Ordinances and any 
newly permitted activities in the 
100-year floodplain. 

4 Flood Development Staff time Ongoing Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Hopewell-6 

Support mitigation of priority 
flood-prone structures through 
promotion of 
acquisition/demolition, elevation 
and flood proofing projects where 
feasible using FEMA HMA 
programs where appropriate. 

1, 2 Flood Emergency 
Management Staff time Ongoing Medium 

Hopewell-7 Consider participating in FEMA’s 
Community Rating System (CRS). 1, 4 Flood Development City budget Short-term Medium 

Hopewell-8 

Relocate public safety facility 
outside of .5 evacuation zone for 
industrial plants and as far as 
possible from train yards/tracks. 

1, 2, 4 All hazards Emergency 
Management 

City budget, 
grant funds 

As funding 
becomes 
available 

High 

Hopewell-9 Discuss opportunities to harden 
industrial facilities with owners. 1 All hazards Emergency 

Management Staff time Short-term Medium 

Hopewell-
10 

Flood proof First Street sewer 
pump station to reduce flood 
damage. 

2 Flood Wastewater 
Treatment City funds Short-term High 

Hopewell-
11 

Raise and make permanent the 
floodwall at pump station (0 
Riverside Avenue). 

1, 2 Flood 

Virginia 
American 

Water 
Company 

Grant funds; 
owner funds Long-term Medium 

Hopewell-
12 

Increase capacity of Cabin Creek 
drainage system including 1) 
debris clearing and revetment and 
2) if necessary re-alignment of 
channel. 

1 Flood Public Works City funds, 
grant funds Short-term High 

Hopewell-
13 Develop a debris removal plan. 2, 4 All hazards Public Works Staff time Short-term Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Hopewell-
14 

Review and revise, if needed, local 
floodplain ordinances. 4 Flood Development Staff time Short-term Medium 

Hopewell-
15 

Request list from VDEM/DCR and 
conduct annual review of 
repetitive loss and severe 
repetitive loss property list to 
ensure accuracy.  Review will 
include verification of the 
geographic location of each 
repetitive loss property and 
determination if mitigated and by 
what means. Provide corrections if 
needed by filing form FEMA AW-
501. 

1 Flood Emergency 
Management Staff time Ongoing Low 

Hopewell-
16 

Distribute brochures and use other 
means to educate the public 
regarding preparedness and 
mitigation. 

3 All hazards Emergency 
Management 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Hopewell-
17 

Install NWS-grade tide gauge at 
confluence of James and 
Appomattox Rivers. Include 
acoustic water level sensor, 
protective well components, data 
collection platform, GOES satellite 
telemetry, enclosure, stand, 
batteries, antenna and solar 
panels. 

3, 4 Flood Emergency 
Management Grant funds 

As funding 
becomes 
available 

Low 

Hopewell-
18 

Complete Continuity of Operations 
plan. 4 All hazards Emergency 

Management Staff time Short-term Low 



City of Hopewell  
 

1-11 

Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Hopewell-
19 

Identify means to coordinate, 
collect and store damage 
assessment data in GIS format for 
each natural hazard event, which 
causes death, injury and or 
property damage. 

4 All hazards Development City funds Short-term Low 

Hopewell-
20 

Identify training opportunities for 
staff to enhance ability to use GIS 
for emergency management needs. 

4 All hazards Emergency 
Management Staff time 

As funding 
becomes 
available 

Low 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 

The information below summarizes the effects of the region’s 10 top hazards on New 
Kent County. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 2; Severe Repetitive Loss (SRL) Structures = 0; 
Number of Claims = 8; Total Building and Contents Payment on RL and SRL 
Properties = $196,178 (as of 3/22/2011) 

• NFIP Flood Policies = 99; Insurance In-Force = $25,565,000; Number of Claims 
= 26; Total Building and Contents Payment on Claims = $423,445 (as of 
2/28/2011) 

• There are no critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o The highest annualized damage levels, reaching up to $20,000, occur in 
the southeastern corner of the county alongside the Chickahominy 
River. 

o Additional flooding occurs by the York River to the east, the Pamunky 
River to the north, and smaller tributaries including the Black Creek, 
Baker Creek, Beaverdam Creek, and Diascund Reservoir, but damages 
around these water bodies do not exceed $10,000. 

Critical Facilities:  No critical facilities are located within mapped floodplains. 
For this analysis, critical facilities are 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. Critical facilities examined for New Kent County fall into ten categories 
including: Medical Facilities/Hospitals, Police Stations, Airports, VDOT Fuel 
Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio Towers, 
Utilities, and Public Schools.  
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in New Kent County; these include:  
• August 2004: More than 230 businesses were affected by floodwaters. 

Numerous small bridges in the City of Richmond, and Henrico, Hanover, and 
New Kent counties were washed out. 

• September 1999: Hurricane Floyd: The Richmond region did not escape the 
affects of Hurricane Floyd, which devastated North Carolina and the 
southeastern part of Virginia.  The storm caused approximately $1.5 million in 
damages in the study area, mainly in the City of Richmond and Hanover, 
Henrico, and New Kent counties. 

• September 1996: Four inches of rain fell within five hours in eastern Henrico 
County causing flooding of roadways and poor drainage areas. This heavy 
rainfall combined with a five-foot-deep drainage ditch filled with water 
contributed to the death and injury of two Richmond sisters, when their 
vehicle ran into water two feet deep near the intersection of Yeadon Road and 
Barrington Road. In addition, local police reported Highway 665 (New Kent 
County) was closed due to high water. 

• August 1933, September 1935: Hurricanes are a frequent cause of flooding.  A 
hurricane, which coincided with astronomical high tide, caused flooding in 
Charles City and New Kent counties in August 1933.  September 5, 1935 saw 
"The Great Labor Day Hurricane," whose heavy rains fell over central Virginia 
and resulted in a major flood on the James River in Richmond. Water level at 
the Richmond locks reached 23.7 feet, which is over 15 feet above flood stage 
(Source:  Flood Insurance Study.  City of Richmond, VA). 

• August 27, 2011: Hurricane Irene impacted the area with heavy rainfall and 
gusty winds which knocked power out to millions of people in the area.  It took 
electrical crews several days to fully restore power in the planning area.  Irene 
originated east of the Lesser Antilles and tracked north and northwest into the 
western Atlantic.  The hurricane reached Category 3 intensity with maximum 
sustained winds of near 120 mph at its strongest point.  Rainfall totals with 
the hurricane ranged from around two inches in western sections of the 
planning region to 5 to 9 inches in eastern sections closest to the coast.  At its 
closest pass, Irene brought sustained winds of 30 to 45 mph with gusts of 60 to 
nearly 70 mph to the planning area.  The winds downed power lines and trees 
throughout the area (Source: National Weather Service/Wakefield Office). 
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• September 4, 2011: Tropical Storm Lee moved inland along the 
Mississippi/Louisiana Gulf Coast on September 4, 2011.  The remnants of the 
weakening storm tracked northeast, producing rainfall over a wide swath 
extending from the Gulf Coast to New England.  Rainfall totals generally 
ranged from 4 to 8 inches in the planning area with the heaviest totals falling 
just east of Interstate 95.  The rain fell on soils saturated only days earlier 
with Hurricane Irene’s passage.  The result was widespread flooding, 
particularly over the eastern sections of the planning region.  Gusty winds in 
thunderstorms knocked down trees that had already been weakened from the 
hurricane resulting in thousands of power outages.  (Source: National Weather 
Service/Wakefield Office). 
 

Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 5 for past 60 years; 1-F3, 1-F1 and 3-F0 
• Annualized losses from tornado wind events = $779 
• Annualized losses from hurricane wind events = $78,010 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $2,040 
 
Significant Historical Events: Wind events have had a widespread impact in 
New Kent County; these include: 
• September 1999: Hurricane Floyd: Damage from the storm was estimated at 

nearly $1.5 million in Richmond and Hanover, Henrico, and New Kent 
counties. 

• October 14, 2011.  Preliminary information showed the tornado had 95 mph 
winds and was 200 yards wide.  A school and a dozen homes suffered damage. 
Much of the affected area had been damaged by Hurricane Irene, less than a 
month before the tornado. One injury was reported. (Source: The Virginian-
Pilot). 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 
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(3) Winter Weather (Moderate Threat) 
• 15 National Weather Service Alerts during past 5 years for winter weather 
• Annualized all winter weather losses = $42,419 

 
Significant Historical Events 
• January 2000: 16 inches of snow was recorded in the county. 
• January-February 2010: Two major winter storms hit the Richmond area 

within a week of each other, both bringing heavy snowfall and gusting winds. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 

 
(4) Thunderstorm (Moderate Threat) 

• Annualized losses from thunderstorms including hail and lightning = $117 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in New Kent County. 

 
Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought = $259,879 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002. 
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
• Value of agricultural products sold (in $1,000) in New Kent County is $4,614. 

 
Significant Historical Events:  
• 2007:  Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 
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• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

• November 1976 – September 1977: Ten months of below average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms that would 
normally bring moisture to the area tracked across the Gulf of Mexico. During 
the spring and summer, the storm track was across the Great Lakes. These 
weather patterns created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire = $858 
• Total acres burned in New Kent County (1995-2008) = 199.1 
• Total dollar damage in New Kent County (1995-2008) = $11,150 
• Annualized number of events = 11.69 
• 47 woodland communities in high fire rank 
• 1,829 homes in woodland communities in high fire rank 

 
Critical Facilities:  21 critical facilities are located within high potential wildfire 
areas.  For this analysis, critical facilities are 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. Critical facilities examined for New Kent County fall 
into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools. 
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Significant Major Events: Within New Kent County, wildfires have been 
experienced every year; counts are provided by year below. 
• 2008 – 11 
• 2007 – 7 
• 2006 – 15 
• 2005 – 20 
• 2004 – 18 
• 2003 – 5 
• 2002 – 10 

• 2001 – 15 
• 2000 – 4 
• 1999 – 7 
• 1998 – 5 
• 1997 – 13 
• 1996 – 8 
• 1995 – 14 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake  = $20,714 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year. 

• There have been five significant earthquakes centered in the region.  
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth.   

Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 

 
(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 

• According to the Virginia State Hazard Mitigation Plan, there have been no 
Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 
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(10) Mass Evacuation (Moderate Threat) 
• Mass evacuations from urban areas can strain a community’s resources and 

cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 

 
1.2 Demographic Characteristics1 

• Population (2010): 18,429 
• Land Area (2010): 209.73 sq. miles 
• Density (2010): 87.9 persons per sq. mile 
• Median household income (2009): $68,570 
• Percent below poverty level (2009): 5.6% 
• Race characteristics (2010): 

o White: 81.7% 
o Black: 13.5% 
o American Indian and Alaska Native: 1.1% 
o Asian: 0.9% 
o Persons reporting two or more races: 2.3% 

(of the abovementioned races, 2.1% are of Hispanic or Latin origin) 

 
 

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3  New Kent County Mitigation Actions  

Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

New 
Kent-1 

Complete initial application for 
StormReady program. 1,4 

Hurricane, 
tornado, 

flood 

Emergency 
Management Staff time Short-term Medium 

New 
Kent-2 

Request list from VDEM/DCR and 
conduct annual review of repetitive loss 
and severe repetitive loss property list to 
ensure accuracy.  Review will include 
verification of the geographic location of 
each repetitive loss property and 
determination if mitigated and by what 
means. Provide corrections if needed by 
filing form FEMA AW-501. 

1 Flood Emergency 
Management Staff time Ongoing Low 

New 
Kent-3 

Continue to enforce zoning and building 
codes, with emphasis on floodplain 
management. 

1, 2, 4 

Flood, 
wind, 

earthquake
, land 

subsidence
, winter 
weather 

Inspections Staff time Ongoing High 

New 
Kent-4 

Continue to incorporate hazard mitigation 
techniques into new community facilities 
to minimize damages. 

2 All 
hazards 

Building 
Development 

Office 
Staff time Ongoing Medium 

New 
Kent-5 

Continue to participate in FEMA’s 
Community Rating System (CRS) and 
achieve higher rating as possible. 

1 Flood Emergency 
Management Staff time Ongoing Medium 

New 
Kent-6 

Continue to work with the National 
Weather Service to promote the “Turn 
Around, Don’t Drown” public education 
campaign. 

3 Flood Emergency 
Management 

Staff time and 
NWS 

publications 
Ongoing Medium 
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Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

New 
Kent-7 

Continue to work with the Virginia 
Department of Forestry to implement the 
FIREWISE program in New Kent County. 

3 Wildfire Emergency 
Management 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

New 
Kent-8 

Distribute brochures and use other 
means to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards to 
include flood, wind, and earthquake. 

3 All 
hazards 

Emergency 
Management 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

New 
Kent-9 

Encourage new facilities of banks, gas 
stations and pharmacies to have back-up 
generators as they are developed. 

1, 2 All 
hazards 

Building 
Development 

Office 
Staff time Ongoing Medium 

New 
Kent-10 

Evaluate existing stormwater system to 
determine if it is adequate for existing (or 
future) flood hazard. 

2 Flood Planning Staff time Long-term Medium 

New 
Kent-11 

Harden local utilities to improve recovery 
time. 2 All 

hazards 
Public 
Utilities 

Staff 
time/utilities Long-term Medium 

New 
Kent-12 

Identify existing flood-prone structures 
that may benefit from mitigation 
measures such as elevation. 

1 Flood Emergency 
Management Staff Time Short-term Low 

New 
Kent-13 

Increase staff resources for emergency 
management and floodplain 
management. 

4 All 
hazards 

Emergency 
Management 

Department 
budget Long-term Medium 

New 
Kent-14 

Increase Woodland community and 
wildfire planning County-wide 1 Wildfire Planning Staff time Long-term Medium 

New 
Kent-15 

Investigate manufactured homes and 
trailers to evaluate their resistance to 
wind and flood hazards. 

1 Flood and 
wind 

Building 
Development 

Office 
Staff time Long-term Low 
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Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

New 
Kent-16 Mitigate road in Fannies Creek area. 1 Flood Emergency 

Management Staff Time Long-term Medium 

New 
Kent-17 

Reinstitute an architects and engineers 
"luncheon" to talk about various issues. 3 All 

hazards 
Emergency 

Management 

Staff time, 
local 

engineers and 
architects 

Short-term Low 

New 
Kent-18 

Review locality’s compliance with the 
National Flood Insurance Program with 
an annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood Emergency 
Management Staff time Ongoing Medium 

New 
Kent-19 

Support mitigation of priority structures 
through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA 
programs where appropriate. 

1, 2 All 
hazards 

Emergency 
Management Staff time Short-term Medium 

New 
Kent-20 

Use fee simple and/or permanent 
easement to prevent development in the 
highest priority undeveloped floodplain 
(and/or wetlands) areas.  Use these 
areas as public open space for passive 
recreational uses or for utility easements. 

1 Flood Emergency 
Management Staff time Long-term Medium 

New 
Kent-21 

Work with private utilities to keep right-of-
way clear. 2 All 

hazards 
Public 
Utilities 

Staff 
time/utilities Ongoing Medium 

New 
Kent-22 

Work with state to improve traffic 
management issues/concerns from 
Hampton Roads evacuation. 

4 Hurricane Planning Staff time Long-term Low 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond/Crater Hazard Mitigation Plan Update 
with emphasis on the results from the Hazard Identification and Risk Assessment 
(HIRA). Additional details on the region, specifics on analysis methodologies and 
mitigation action details can be found in the Hazard Mitigation Plan.  
 
1.1 Hazards 
The information below summarizes the effects of the region’s 10 top hazards on the 
City of Petersburg. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 8; Severe Repetitive Loss (SRL) Structures = 0; 
Number of Claims = 19; Total Building and Contents Payment on RL and SRL 
Properties = $277,703 (as of 3/22/2011) 

• NFIP Flood Policies = 135; Insurance In-Force = $32,525,500; Number of 
Claims = 63; Total Building and Contents Payment on Claims = $435,715 (as 
of 2/28/2011) 

• There is 1 critical facility located in the floodplain. 
• High Prone Flood Areas =  

o The Appomattox River borders the city to the north, and potential 
annual flood damages along its banks fall between $0-$30,000. 

o Additional water bodies include Rohoic Creek, Lieutenant Run, and 
Blackwater Creek, which potentially cause damages throughout the city 
within the $0-$10,000 category. 

Critical Facilities:  One critical facility is located within mapped floodplains. For 
this analysis, critical facilities are 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. Critical facilities examined for the City of Petersburg fall into ten 
categories including: Medical Facilities/Hospitals, Police Stations, Airports, VDOT 
Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio 
Towers, Utilities, and Public Schools.  
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in the City of Petersburg; these include:  
• September 2003: Rain and water flooded Old Towne from the Appomattox 

River. Bank Street and other low-lying roads in Old Towne were flooded. 
Estimated damages at $18 million in the city. 

• May 2003: Brickhouse Run Creek overflowed and flooded the Carriage House 
apartments in Old Towne, displacing 300 residents. Much of Old Street and 
adjacent businesses in addition to a nearby alley were flooded. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 5 for past 60 years; 1-F4, 1-F3, 1-F2, 1-

F1 and 1-F0 
• Annualized losses from tornado wind events = $1,148,7471 
• Annualized losses from hurricane wind events = $197,771 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $710 
 
Significant Historical Events: Wind events have had a widespread impact in 
Petersburg City; these include: 
• July 2008: A tornado briefly touched down at the intersection of Farmer Street 

and Fairgrounds Road in the west section of Petersburg. There was extensive 
damage to a warehouse, including the roof being blown off the warehouse.  
Total damage was estimated at $500,000. 

• August 1993: A tornado generating winds topping 206 mph produced massive 
damage to the Old Towne and surrounding areas. Gas, electric, telephone and 
sewage service was disrupted. In Old Towne, the tornado leveled several 
buildings, blew out windows on cars and tossed roofs and electrical lines. The 
South Side Station Flea Market and Mini-Mall, restaurants and businesses 
were in ruins. Roofs were blown off of several businesses on the Old Town 
fringe. Many people at the lumberyard were injured. 36 buildings were 
severely damaged in Old Towne. In Petersburg, 120 businesses and 50 homes 
were damaged. 140 people were evacuated from an apartment complex. 
Estimated damages greater than $11.1 million in Petersburg with $10 million 
in Old Towne. 

                                                 
1 Particularly damaging tornado events in 1984 and 1993 significantly skewed annualized loss 
calculation. 
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• October 1954: Hurricane Hazel: In Petersburg, there were no deaths but 
several injuries. Damages included torn-off roofs, smashed windows, wrecked 
signs, twisted antennas, uprooted trees, broken limbs, damaged utility lines, 
and autos hit by falling trees and limbs. Trees falling on high-tension electric 
lines disrupted power service. Telephone service was disrupted. Schools and 
businesses closed. There was considerable damage to parks and Blandford 
Cemetery in Petersburg. 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 

 
(3) Winter Weather (Moderate Threat) 

• 17 National Weather Service Alerts during past 5 years for winter weather (for 
Prince George/Hopewell/Petersburg) 

• Annualized all winter weather losses = $14,561 
 

Significant Historical Events 
• January 2000: Cold temperatures froze and burst pipes. Snow removal costs 

more than $380,000. 
• December 1998: A severe ice storm hit the Tri-Cities area December 23 

through December 27. 60,200 customers in Petersburg were without power; 
• January 1996: More than 2 feet of snow fell in the city. School systems were 

closed for 5 days. Roofs fell in due to the weight of snow in Colonial Heights 
and Hopewell. Snow removal was an issue in Petersburg, with removal costs 
about $42,000. 

• January 1977: Several weeks of ice, snow (11.1 inches) and record low 
temperatures produced one of the coldest winter seasons. The James River and 
Chesterfield County rivers were frozen. Residences and businesses dealt with 
frozen and burst pipes. Ice and freezing temperatures caused nuclear plant 
shutdowns. Ice in the James River stopped ferry service. In Petersburg City 
these conditions produced icy roads and sidewalks, closed railroads and closed 
schools. Additionally this event caused numerous accidents with 21 in the city. 
Several pedestrian injuries and several drowning deaths. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 
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(4) Thunderstorm (Moderate Threat) 
• Annualized losses from thunderstorms including hail and lightning = $910; 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in Petersburg City. 

 
Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought = $86,626 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002. 
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
 

Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

• November 1976 – September 1977: Ten months of below average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms that would 
normally bring moisture tracked across the gulf. During the spring and 
summer, the storms tracked across the Great Lakes. These weather patterns 
created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 
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(6) Wildfire (Limited Threat) 
• Annualized losses from wildfire = $0 
• Total acres burned in Petersburg City (1995-2008) = 26.4 
• Total dollar damage in Petersburg City (1995-2008) = $0 
• Annualized number of events = 0.31 
• 4 woodland communities in high fire rank 
• 271 homes in woodland communities in high fire rank 

 
Critical Facilities:  Two critical facilities are located within high potential 
wildfire areas.  For this analysis, critical facilities are 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. Critical facilities examined for the City of Petersburg 
fall into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools.  

 
Significant Major Events: Within Petersburg City, wildfires have been 
experienced in 3 years. 
• 2008 – 2 
• 2002 – 1 
• 2001 – 1 

 
Additional information on wildfire can be found in Section 5.13. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake = $100,732 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.   

• There have been five significant earthquakes centered in the region.   
 

Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 
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(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 
• The greatest landslide hazards are found in the higher elevations of western 

and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth.   

Additional information on landslide/shoreline erosion can be found in Section 5.14, 
starting on page 5-132. 

 
(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 

• According to the Virginia State Hazard Mitigation Plan, there have been no 
Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Limited Threat) 

• Mass evacuations from urban areas can strain a community’s’ resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 
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1.2 Demographic Characteristics2 
• Population (2010): 32,420 
• Land Area (2010): 22.93 sq. miles 
• Density (2010): 1,413.7 persons per sq. mile 
• Median household income (2009): $35,874 
• Percent below poverty level (2009): 17.8% 
• Race characteristics (2010): 

o White: 16.1% 
o Black: 79.1% 
o American Indian and Alaska Native: 0.3% 
o Asian: 0.8% 
o Native Hawaiian and Other Pacific Islander: 0.1% 
o Persons reporting two or more races: 1.8% 

(of the abovementioned races, 3.8% are of Hispanic or Latin 
origin) 

 

                                                 
2 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3 Petersburg City Mitigation Actions  
Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Petersburg-1 
Continue to enforce zoning and 
building codes, with emphasis on 
floodplain management. 

1, 2, 4 

Flood, wind, 
earthquake, 

land 
subsidence, 

winter 
weather 

Building 
Department Staff time Ongoing High 

Petersburg-2 

Partner with Parent Teacher 
Associations and local schools to 
implement existing curriculum 
related to natural hazards (e.g., 
Masters of Disaster, Risk Watch). 

3 All hazards Emergency 
Management Staff time 

As funding 
becomes 
available 

Low 

Petersburg-3 Complete application for 
StormReady Program. 3, 4 

Flooding, Wind, 
Winter 

Weather, 
Thunderstorm, 

Wildfire, 
Drought 

Emergency 
Management Staff time Short-term Low 

Petersburg-4 Consider participating in FEMA’s 
Community Rating System (CRS). 1, 4 Flood Emergency 

Management City budget Short-term Medium 

Petersburg-5 
Inspect and clear debris (or 
encourage VDOT to) from 
stormwater drainage system. 

2 Flood Public Works City budget Ongoing High 

Petersburg-6 Finish implementation of Reverse 
911 system. 3, 4 All hazards Emergency 

Management City budget Short-term Medium 

Petersburg-7 

Establish flood level markers along 
bridges and other structures to 
indicate the rise of water levels 
along creeks and rivers in potential 
flood-prone areas. 

1, 3 Flood Public Works City budget 
As funding 
becomes 
available 

Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Petersburg-8 
Investigate all public utility lines to 
evaluate their resistance to flood, 
wind, and winter storm hazards. 

2 
Flood, Wind, 

Winter 
Weather 

Public Works Staff time Ongoing Medium 

Petersburg-9 

Work with VDOT, and private 
utilities and/or private 
homeowners to trim or remove 
trees that could down power lines. 

2 Wind, Winter 
Weather Public Works Staff time Ongoing Low 

Petersburg-
10 

Distribute brochures and use other 
means to educate the public 
regarding preparedness and 
mitigation. 

3 All hazards Emergency 
Management 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Petersburg-
11 

Request list from VDEM/DCR and 
conduct annual review of 
repetitive loss and severe 
repetitive loss property list to 
ensure accuracy.  Review will 
include verification of the 
geographic location of each 
repetitive loss property and 
determination if mitigated and by 
what means. Provide corrections if 
needed by filing form FEMA AW-
501. 

1 Flood Emergency 
Management Staff time Ongoing Low 

Petersburg-
12 

Review locality’s compliance with 
the National Flood Insurance 
Program with an annual review of 
the Floodplain Ordinances and any 
newly permitted activities in the 
100-year floodplain. 

4 Flood Emergency 
Management Staff time Ongoing Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Petersburg-
13 

Support mitigation of priority 
flood-prone structures through 
promotion of 
acquisition/demolition, elevation 
and flood proofing projects where 
feasible using FEMA HMA 
programs where appropriate.  
Targets include properties on 
McKeever Street. 

1, 2 Flood Emergency 
Management Staff time Short-term Medium 

Petersburg-
14 

Conduct stormwater utility fee 
feasibility study. 4 Flood Public Works City budget 

As funding 
becomes 
available 

Low 

Petersburg-
15 

Install quick connects for 
generators at critical facilities. 2, 4 All hazards Emergency 

Management Grant funds 
As funding 
becomes 
available 

Medium 

Petersburg-
16 

Continue to support development 
of Tri-City incoming evacuee 
management plan. 

4 All hazards Emergency 
Management Staff time Short-term Low 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 

The information below summarizes the effects of the region’s 10 top hazards on 
Powhatan County. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 0; Severe Repetitive Loss (SRL) Structures = 0; 
Number of Claims = 0; Total Building and Contents Payment on RL and SRL 
Properties = 0 (as of 3/22/2011) 

• NFIP Flood Policies = 24; Insurance In-Force = $6,670,000; Number of Claims 
= 0; Total Building and Contents Payment on Claims = 0 (as of 2/28/2011) 

• There are no critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o The James River to the north of the county and the Appomatox River to 
the south account for much of the county’s potential flood damages, 
which generally do not exceed $10,000. 

o Bernards, Branch, Deep, and Neds Creeks also see potential annualized 
damages between $0-$10,000 along their banks. 

Critical Facilities:  No critical facilities are located within mapped floodplains. 
For this analysis, critical facilities are 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. Critical facilities examined for Powhatan County fall into ten categories 
including: Medical Facilities/Hospitals, Police Stations, Airports, VDOT Fuel 
Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio Towers, 
Utilities, and Public Schools. 
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in Powhatan County; these include:  
• June 2004: Powhatan County experienced over five inches of rainfall in a one-

hour period in the watershed that feeds Powhatan Lakes, causing the dams to 
break.   The dams and resulting lakes were built over one hundred years ago 
and are maintained by the Virginia Department of Game and Inland Fisheries.  
Though the two 35 acre lakes were lost, little to no other damage was done. 
The dams and lakes were insured with a $1,000 deductible and the rebuilding 
is estimated at just over 1 million dollars. 

• September 2000: Slow-moving thunderstorms caused the flooding of the 
intersection of Routes 522 and 60 near Powhatan. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 1 for past 60 years; 1-F0 
• Annualized losses from tornado wind events = $0 
• Annualized losses from hurricane wind events = $42,521 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $1,853 
 
Significant Historical Events: Wind events have had a widespread impact in 
Powhatan County; these include: 
• October 1954: Hurricane Hazel produced record wind gusts of around 100 mph 

throughout Virginia and Maryland.  Crops, livestock, and buildings were 
destroyed, and 13 people in Virginia were killed. 

• September 2003: Hurricane Isabel brought wind gusts of over 74 mph well 
inland in Virginia, downing thousands of trees and power lines and damaging 
buildings. 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 
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(3) Winter Weather (Moderate Threat) 
• 20 National Weather Service Alerts during past 5 years for winter weather 
• Annualized winter weather losses = $45,483 

 
Significant Historical Events 
• January 2000: Two winter storms during a one-week period produced major 

snowfall (13 to 18 inches with 3.5-foot drifts), blizzard conditions, and 
damaging ice accumulations.  This event uprooted trees, disrupted power, and 
closed schools for several days. 

• December 2009: The first of a series of winter storms to impact the region 
during the 2009/2010 winter season dumped heavy snow through portions of 
the area.  The heaviest snow fell over the northern and western sections of the 
region where 12 to 16 inches blanketed Hanover, Goochland and Powhatan.  
Amounts were in the 2 to 4 inch range south over Greensville County and 
Emporia and generally less than 2 inches over Surry and Sussex Counties. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 

 
(4) Thunderstorm (Moderate Threat) 

• Annualized losses from thunderstorms including hail and lightning = $0; 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in Powhatan County. 

 
Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought  = $495,419 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002. 
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
• Value of agricultural products sold (in $1,000) in Powhatan County is $8,734. 
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Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

• November 1976 – September 1977: Ten months of below average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms that normally 
would bring precipitation to the area tracked across the gulf. During the spring 
and summer, the storms tracked across the Great Lakes. These weather 
patterns created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire = $12,854 
• Total acres burned in Powhatan County (1995-2008) = 167.4 
• Total dollar damage in Powhatan County (1995-2008) = $167,100 
• Annualized number of events = 11.92 
• 73 woodland communities in high fire rank 
• 3,204 homes in woodland communities in high fire rank 
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Critical Facilities:  Twenty two critical facilities are located within high 
potential wildfire areas.  For this analysis, critical facilities are 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. Critical facilities examined for 
Powhatan County fall into ten categories including: Medical Facilities/Hospitals, 
Police Stations, Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, 
Fire/EMS Stations, Cell/Radio Towers, Utilities, and Public Schools. 
 
Significant Major Events: Within Powhatan County, wildfires have been 
experienced almost every year; counts are provided by year below. 
• 2008 – 7 
• 2007 – 10 
• 2006 – 3 
• 2005 – 0 
• 2004 – 4 
• 2003 – 0 
• 2002 – 0 

• 2001 – 27 
• 2000 – 5 
• 1999 – 19 
• 1998 – 14 
• 1997 – 24 
• 1996 – 16 
• 1995 – 26 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 
 

(7) Earthquake (Limited Threat) 
• Annualized losses from earthquake = $64,236 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.   

• There have been five significant earthquakes centered in the region.   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth.   

 
Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 
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(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 

• According to the Virginia State Hazard Mitigation Plan, there have been no 
Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Moderate Threat) 

• Mass evacuations from urban areas can strain a community’s resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

 
Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 

 
1.2 Demographic Characteristics1 

• Population (2010): 28,046 
• Land Area (2010): 260.22 sq. miles 
• Density (2010): 107.8 persons per sq. mile 
• Median household income (2009): $73,940 
• Percent below poverty level (2009): 6.1% 
• Race characteristics (2010): 

o White: 83.8% 
o Black: 13.6% 
o American Indian and Alaska Native: 0.3% 
o Asian: 0.5% 
o Persons reporting two or more races: 1.2% 

(of the abovementioned races, 1.8% are of Hispanic or Latin origin) 

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3  Powhatan County Mitigation Actions  

Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

Powhatan-
1 

Complete adoption of new floodplain 
ordinance. 1,2 Flood 

Planning and 
Community 

Development 
Staff time Short-term Low 

Powhatan-
2 

Consider installing "Turn Around, Don't 
Drown" road signs. 3 Flood Emergency 

Management 

Staff time and 
NWS 

publications 
Ongoing Medium 

Powhatan-
3 

Continue implementation of CERT and 
other public outreach programs. 3 All 

hazards 
Emergency 

Management 
Staff time and 

volunteer Ongoing Medium 

Powhatan-
4 

Continue implementation of citizen 
notification system. 3 All 

hazards 
Emergency 

Management Staff time Ongoing Medium 

Powhatan-
5 

Continue to develop means to geocoded 
damage assessment information. 4 All 

hazards 
Emergency 

Management Staff time Ongoing Medium 

Powhatan-
6 

Continue to identify and fulfill need for 
backup generators, communications 
and/or vehicles at critical public facilities. 

2 All 
hazards 

Emergency 
Management Staff time Ongoing Medium 

Powhatan-
7 

Continue to incorporate mitigation 
principles into local comprehensive, 
emergency management, and recovery 
plans. 

4 All 
hazards 

Planning and 
Community 

Development 
Staff time Ongoing High 

Powhatan-
8 

Continue to install flood gauges and 
road signs as funding permits. 1 Flood Emergency 

Management Staff time Ongoing Medium 

Powhatan-
9 

Continue to support efforts to implement 
improvements to electrical grid. 2 All 

hazards 
Utilities/Gene
ral Services Staff time Ongoing Medium 

Powhatan-
10 

Enhance and encourage creation of an 
active CERT program. 3 All 

hazards 
Emergency 

Management Staff time Ongoing Medium 

Powhatan-
11 

Increase staffing for emergency 
management. 4 All 

hazards 
Emergency 

Management 
Department 

budget Long-term Medium 



Richmond-Crater Multi-Regional Hazard Mitigation Plan 

1-8 

Number in 
2011 Plan 

Strategy 
Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department 

Resources Timeframe Priority 

Powhatan-
12 

Study Village County Bldg and Jr High 
School for potential quick connects. 2 All 

hazards 
Emergency 

Management Staff time Short-term Medium 

Powhatan-
13 

Review locality’s compliance with the 
National Flood Insurance Program with 
an annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood 
Planning and 
Community 

Development 
Staff time Ongoing Medium 

Powhatan-
14 

Support mitigation of priority structures 
through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA 
programs where appropriate. 

1, 2 All 
hazards 

Emergency 
Management Staff time Short-term Medium 

Powhatan-
15 

Distribute brochures and use other 
means to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards 
to include flood, wind, and earthquake. 

3 All 
hazards 

Emergency 
Management 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Powhatan-
16 

Request list from VDEM/DCR and 
conduct annual review of repetitive loss 
and severe repetitive loss property list to 
ensure accuracy.  Review will include 
verification of the geographic location of 
each repetitive loss property and 
determination if mitigated and by what 
means. Provide corrections if needed by 
filing form FEMA AW-501. 

1 Flood 
Planning and 
Community 

Development 
Staff time Ongoing Low 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 
The information below summarizes the effects of the region’s 10 top hazards on Prince 
George County. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 3; Severe Repetitive Loss (SRL) Structures = 0;
Number of Claims = 8; Total Building and Contents Payment on RL and SRL 
Properties = $166,578 (as of 3/22/2011) 

• NFIP Flood Policies = 75; Insurance In-Force = $20,218,800; Number of Claims 
= 21; Total Building and Contents Payment on Claims = $186,840 (as of 
2/28/2011) 

• There are no critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o The James River borders this county to the north, causing up to 
$10,000 in flood damages along its banks, and nearly $20,000 in 
annualized damages in one small area. 

o Smaller tributaries such as Bull Hill Run, James River, Warwick 
Creek, and Cattail Creek cause annual damages of up to $10,000 
throughout much of the county. 

Critical Facilities:  No critical facilities are located within mapped floodplains. 
For this analysis, critical facilities are 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. Critical facilities examined for Prince George County fall into six 
categories including: Medical Facilities/Hospitals, Police Stations, VDOT Fuel 
Tanks, VDOT Facilities, Fire/EMS Stations, and Cell/Radio Towers.  
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in Prince George County; these include:  
• September 2003: Flash flooding during Hurricane Isabel caused approximately 

300 homes to be damaged and 8 homes to be condemned. At Jordan Point 
Marina, 100 boats were displaced, buildings were destroyed and docks sunk. 
Route 460 was closed and there was no power for weeks. Estimated damages 
at $14 million. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 2 for past 60 years; 1-F2, and 1-F0 
• Annualized losses from tornado wind events = $231,691 
• Annualized losses from hurricane wind events = $140,265 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $6,338 
 
Significant Historical Events: Wind events have had a widespread impact in 
Prince George County; these include: 
• April 2008: A tornado lifted and crossed Temple Avenue from Colonial Heights 

into Prince George County. The tornado touched down briefly near Flexon 
Drive, Fine Drive and Puddleduck Drive. Several trees were uprooted, a few 
were snapped off, and several homes were damaged. 

• September 1999: Hurricane Floyd brought high winds and rain, causing US 
Route 301 and I-95 to be closed. Three state routes were closed for several 
weeks. Walton Lake Road and the homes along it were flooded, and trees 
collapsed onto 15 homes. 50 residents sought shelter. 

• August 1993: On August 6, tornadic thunderstorms tracked across southern 
Chesterfield County through the Tri-Cities and Prince George County and 
north into Charles City. In Prince George County, a tornado collapsed a 
concrete plant in Tarmac severely injuring one person. 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 
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(3) Winter Weather (Moderate Threat) 
• 17 National Weather Service Alerts during past 5 years for winter weather 
• Annualized all winter weather losses = $14,561 

 
Significant Historical Events 
• January 2000: Two winter storms during a one-week period produced major 

snowfall (13 to 18 inches with 3.5-foot drifts), blizzard conditions and 
damaging ice accumulations.  This event iced and uprooted trees, disrupted 
power, closed schools for seven days. Cold temperatures froze and burst pipes. 

• January 1996: From January 6 through January 15, two snow storms, striking 
first from the south and then from the north, produced large and prolonged 
snowfall. School systems were closed for 5 days in the county. 

• December 1993: On December 23 and 25, the Crater region received 14 inches 
of snow with freezing rain on December 27. This event caused 30 traffic 
accidents in the county. The County government closed early. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 

 
(4) Thunderstorm (Moderate Threat) 

• Annualized losses from thunderstorms including hail and lightning = $876 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in Prince George County. 

 
Significant Historical Events 
• August 2001: Hail to the size of baseballs was reported near Disputanta.  An 

estimate of damage was not available. 
 

Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought = $86,626 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002. 
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
• Value of agricultural products sold (in $1,000) in Prince George County is 

$5,488. 
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Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture-starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

• November 1976 – September 1977: Ten months of below-average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal rates. During the rest of the winter, storms that would normally 
bring moisture tracked across the gulf. During the spring and summer, the 
storms tracked across the Great Lakes. These weather patterns created 
significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire = $1,768 
• Total acres burned in Prince George County (1995-2008) = 533.6 
• Total dollar damage in Prince George County (1995-2008) = $22,990 
• Annualized number of events = 9.62 
• 24 woodland communities in high fire rank 
• 1,397 homes in woodland communities in high fire rank 
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Critical Facilities:  Sixteen critical facilities are located within high potential 
wildfire areas.  For this analysis, critical facilities are 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. Critical facilities examined for Prince George County 
fall into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools. 

 
Significant Major Events: Within Prince George County, wildfires have been 
experienced every year; counts are provided by year below. 
• 2008 – 6 
• 2007 – 5 
• 2006 – 17 
• 2005 – 12 
• 2004 – 10 

• 2003 – 2 
• 2002 – 10 
• 2001 – 17 
• 2000 – 6 
• 1999 – 8 

• 1998 – 7 
• 1997 – 9 
• 1996 – 4 
• 1995 – 12

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake = $52,905 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.  

• There have been five significant earthquakes centered in the region.   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth.   

Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 
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(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 
• According to the Virginia State Hazard Mitigation Plan, there have been no 

Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Moderate Threat) 

• Mass evacuations from urban areas can strain a community’s resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 

 
1.2 Demographic Characteristics1 

• Population (2010): 35,725 
• Land Area (2010): 265.16 sq miles 
• Density (2010): 134.7 persons per sq. mile 
• Median household income (2009): $59,349 
• Percent below poverty level (2009): 10.2% 
• Race characteristics (2010): 

o White: 61.1% 
o Black: 32.0% 
o American Indian and Alaska native: 0.6% 
o Asian: 1.5% 
o Native Hawaiian and other Pacific Islander: 0.3% 
o Persons reporting two or more races: 2.8% 

(of the abovementioned races 5.8% are of Hispanic or Latin origin)

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3  Prince George County Mitigation Actions  
 

Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Prince 
George-1 

Continue to enforce zoning and 
building codes, with emphasis on 
floodplain management. 

1, 2, 4 

Flood, wind, 
earthquake, land 

subsidence, 
winter weather 

Building 
Department Staff time Ongoing High 

Prince 
George-2 

Include an assessment and 
associated mapping of the 
municipality’s vulnerability to 
location-specific hazards and 
make appropriate 
recommendations for the use of 
these hazard areas in a future 
Comprehensive Plan. 

4 

Flood, land 
subsidence, 

landslide/coastal 
erosion, land 
subsidence, 
earthquake 

Planning 
Department Staff time Short-term Medium 

Prince 
George-3 

Support mitigation of priority 
structures through promotion of 
acquisition/demolition, 
elevation, flood proofing and 
other types of projects where 
feasible using FEMA HMA 
programs where appropriate. 

1, 2 Flood Emergency 
Management Staff time Short-term Medium 

Prince 
George-4 

Evaluate existing stormwater 
system to determine if it is 
adequate for existing (or future) 
flood hazard. 

2 Flood Public Works Staff time Ongoing Medium 

Prince 
George-5 

Target FEMA’s Repetitive Loss 
Properties for specialized 
outreach and mitigation 
activities. 

1 Flood Emergency 
Management Staff time Short-term Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Prince 
George-6 

Consider participating in the 
StormReady program sponsored 
by the National Weather Service. 

3, 4 

Flooding, Wind, 
Winter Weather, 
Thunderstorm, 

Wildfire, 
Drought 

Emergency 
Management Staff time Short-term Low 

Prince 
George-7 

Identify means to coordinate, 
collect and store damage 
assessment data in GIS format 
for each natural hazard event, 
which causes death, injury and 
or property damage. 

4 All hazards Emergency 
Management County funds Short-term Low 

Prince 
George-8 

Increase capacity of fire 
department by purchasing 
additional specialized wildfire 
units (4-wheel drive vehicle with 
water tank and foam supplies) 
and pre-position around the 
county. 

1, 4 Wildfire Emergency 
Management 

FEMA/US Fire 
Administration 

funds 

As Funding 
Becomes 
Available 

Medium 

Prince 
George-9 

Coordinate drought contingency 
plans with County Extension 
Office. 

3, 4 Drought Emergency 
Management Staff time Ongoing Low 

Prince 
George-10 

Distribute brochures and use 
other means to educate the 
public regarding preparedness 
and mitigation. 

3 All hazards Emergency 
Management 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Prince 
George-11 

Staff Emergency Management 
Office, Building Inspections 
Office and/or Zoning Office at 
adequate levels. 

4 All hazards 

County 
Administrato

r, agency 
heads 

County funds, 
Grant funds 

As Funding 
Becomes 
Available 

Low 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Prince 
George-12 

Request list from VDEM/DCR 
and conduct annual review of 
repetitive loss and severe 
repetitive loss property list to 
ensure accuracy.  Review will 
include verification of the 
geographic location of each 
repetitive loss property and 
determination if mitigated and 
by what means. Provide 
corrections if needed by filing 
form FEMA AW-501. 

1 Flood Emergency 
Management Staff time Ongoing Low 

Prince 
George-13 

Review locality’s compliance 
with the National Flood 
Insurance Program with an 
annual review of the Floodplain 
Ordinances and any newly 
permitted activities in the 100-
year floodplain. 

4 Flood Emergency 
Management Staff time Ongoing Medium 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 
The information below summarizes the effects of the region’s 10 top hazards on the 
City of Richmond. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss (RL) Structures = 70; Severe Repetitive Loss (SRL) Structures = 0; 
Number of Claims = 172; Total Building and Contents Payment on RL and 
SRL Properties = $7,507,444 (as of 3/22/2011) 

• NFIP Flood Policies = 589; Insurance In-Force = $167,688,900; Number of 
Claims = 511; Total Building and Contents Payment on Claims = $10,665,149 
(as of 2/28/2011) 

• 4 critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o This city is bordered to the east and the north by the James River, 
which has the potential to produce extensive flood damages along those 
banks. 

o In the eastern side of the city, unmitigated areas (Census tracts) suffer 
up to $70,000 in annual flood damage, while census blocks along the 
northern bank see between $0-$30,000 in damages. 

o Some additional flooding occurs in the southern portion of the city due 
in part to the Pocoshock and Pocosham Creeks, which cause annualized 
flood damages within the $0-$20,000 category. 

Critical Facilities:  Four critical facilities are located within mapped floodplains. 
For this analysis, critical facilities are 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. Critical facilities examined for the City of Richmond fall into ten 
categories including: Medical Facilities/Hospitals, Police Stations, Airports, VDOT 
Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio 
Towers, Utilities, and Public Schools. 
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in the City of Richmond; these include:  
• August 2004: A severe storm system (Tropical Storm Gaston) entered Virginia 

producing torrential rains (12 inches in Richmond), which were not expected. 
This event produced widespread flooding, high waters, power outages, and 
road closures. Rainfall amounts between 5 and 14 inches resulted in numerous 
road closures due to flooding. In addition, about 20 blocks of downtown 
Richmond were condemned due to the floodwaters. A brick building collapsed 
in the city's historic and low-lying Shockoe Bottom area, and several dozen 
buildings had extensive water damage after floodwaters reached depths of up 
to 10 feet. Reports were that flooding exceeded the 500-year recurrence 
interval. There were 7 reported deaths in the City of Richmond, and Hanover 
and Henrico counties. Homes, apartments, and businesses in low-lying areas 
were flooded and many streets were impassable. Particularly hard hit was the 
Shockoe Bottom area in the City of Richmond. In the City of Richmond, 
Chesterfield County and Henrico County, an estimated 350 housing units were 
either destroyed or received major damage, including single-family homes, 
apartment units and mobile homes. More than 230 businesses were affected by 
floodwaters. Numerous small bridges in the City of Richmond, and Henrico, 
Hanover, and New Kent counties were washed out.  Over $6.3 million in 
disaster assistance grants had been given to local governments in the 
Richmond study area and over $12 million in grants and loans to residents 
(including residents of Chesterfield County and the City of Colonial Heights). 

• 2000: Multiple flood events affected the study region in 2000. Heavy rain in 
July overwhelmed storm drains on Maury Street in south Richmond and 
flooded the basement of the Richmond Department of Public Utilities' Field 
Operations and Maintenance Facility. As much as five feet of water filled the 
10,000 square foot basement and damaged several computers and internal 
department records. In addition, ten inches of water was reported across Belt 
Boulevard between Hull Street and Midlothian Turnpike. Two weeks later, 
another storm left standing water in Shockoe Bottom and flooded numerous 
roads in Hanover County. A week later, more rain caused the closure of the 
intersection of West Canal and South Adams Streets in downtown Richmond. 
High water also closed Bainbridge Street at 20th Street. In September, slow-
moving thunderstorms caused the flooding of the intersection of Routes 522 
and 60 near Powhatan. 
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• September 1999: Very heavy rain from Hurricane Floyd produced widespread 
flooding and flash flooding across much of central and eastern Virginia, and 
northeast North Carolina. Rainfall amounts generally ranged from near 7 
inches from eastern Caroline county to the City of Richmond to Brunswick, 
Lunenburg and Mecklenburg counties, to 12 to 18 inches in much of the 
Virginia Tidewater. Numerous roads were washed out due to flooding. Many 
areas normally prone only to flooding of poor drainage and low lying areas 
experienced significant flash flooding. Primary routes out of service included 
US 460 near Wakefield, US 58 near Emporia and Franklin, and Interstate 95 
south of Petersburg to Emporia. River flooding was extensive and prolonged in 
the Chowan River Basin. The Blackwater, Meherrin and Nottoway Rivers 
exceeded flood stage. There were enormous agricultural/crop losses due to the 
flooding.   The Richmond region did not escape the affects of Hurricane Floyd, 
which devastated North Carolina and the southeastern part of Virginia.  The 
storm caused approximately $1.5 million in damages in the study area, mainly 
in the City of Richmond and Hanover, Henrico, and New Kent counties. 

• September 1996: Four inches of rain fell within five hours in eastern Henrico 
County causing flooding of roadways and poor drainage areas. This heavy 
rainfall combined with a five-foot-deep drainage ditch filled with water 
contributed to the death and injury of two Richmond sisters, when their 
vehicle ran into water two feet deep near the intersection of Yeadon Road and 
Barrington Road. In addition, local police reported Highway 665 (New Kent 
County) was closed due to high water. 

• June - July 1972: Hurricane Agnes struck the City of Richmond.  The James 
River experienced five-hundred year flooding levels, inundating downtown 
Richmond and causing millions of dollars in damages. 

• August 1969: Hurricane Camille struck the City of Richmond. Major flooding 
followed as the bulge of water moved down the James River into Richmond. 

• August 1955: Two hurricanes, Connie and Diane, passed through the study 
area within days of each other in August 1955.  Rain from the two storms set 
records for the month of August over central and northern Virginia and caused 
flooding from Virginia through Pennsylvania.  Richmond received 8.85 inches 
from Hurricane Connie alone (Source: VDEM Virginia Hurricanes). 
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• May 1771: Flooding has been a fact of life for the Richmond region since its 
settlement by English colonists.  The first major recorded flood affected 
Henrico County and the City of Richmond in May 1771.  One hundred years 
later, a massive flood collapsed the third floor of the Virginia Capitol, killing 
60 and injuring 250 (Source: FEMA.  Flood Insurance Study.  City of 
Richmond, VA.  July 20, 1998). 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 
 

(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 
and tornado winds. 
• Total tornado touchdowns reported at 9 for past 60 years; 3-F2, 3-F1 and 3-F0 
• Annualized losses from tornado wind events = $78,106 
• Annualized losses from hurricane wind events = $937,774 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $3,381 
 
Significant Historical Events: Wind events have had a widespread impact in 
the City of Richmond; these include: 
• October 2010: One person was injured as an EF1 tornado downed trees and 

power lines, and produced siding and roof damage to homes.  Many structures 
sustained damage from the tornado, with the most significant damage 
occurring as a result of trees and/or large branches falling on homes. Several 
homes were declared uninhabitable as a result. Most of the damage was EF0 
in intensity, with a few areas in the western half of the tornado path reaching 
low end EF1 intensity. Maximum wind speeds were estimated around 90 mph. 
The tornado moved from the City of Richmond into Henrico County. 

• September 1999: Hurricane Floyd:  Damage from the storm was estimated at 
nearly $1.5 million in Richmond and Hanover, Henrico, and New Kent 
counties. 

• March 1969: An F2 tornado injured one person and caused an estimated 
$250,000 in damage. 

• August 1969: The remnants of Hurricane Camille caused major flooding as a 
bulge of water moved down the James River into Richmond.  Statewide 
damage was estimated at 113 million dollars (1969 dollars).  

• October 1954: Hurricane Hazel: 68 mph winds with a maximum gust to 79 
mph struck Richmond. Four people died when a tug capsized on the James 
River about 25 miles from the city. 
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• June 1951: A severe tornado (F3) cut through the heart of Richmond (pop. 
230,000) on a late afternoon. It left a four mile path of damage that sent a 
dozen people to the hospital, injured scores more, and left over a hundred 
homeless. Thirty-five buildings were destroyed and 126 received major 
damage; 1000 buildings in all were damaged. Damage estimates were over one 
million dollars. The tornado was seen tossing a car 30 to 40 feet into the air. 
Eyewitness accounts were reported in the next day's Richmond Times-
Dispatch (Vol. 101, No. 165): "It came on fast. It sounded to me like an 
earthquake. I saw rooftops flying through the air. Pieces of tin and trees were 
falling on South Granby Street. When it hit my house, the back of the house 
came down. All the houses along here got hit in the back, and they all were 
half ripped down." - Perl Price, 1835 Rosewood Avenue.  "I had spotted the 
twister when I was near the Jefferson Hotel. It was a great swirling mass of 
wind, and I thought at first that there was a huge fire somewhere. There 
wasn't any cone or funnel, like you expect with a tornado. The wind seemed to 
swirl and swoop up everything from the edges, carrying leaves and debris in 
and up. The air seemed to be full of all kinds of objects." - Louis J. Patterson, 
Richmond Times-Dispatch photographer. And from the Richmond News 
Leader came this quote by John L. Walker: "Four different clouds - all funnel-
shaped - were rushing toward the city. Each one had a tail like a kite. Then the 
four came together in the shape of a huge auger that picked up everything in 
front of it." This report suggests that it was a multi-vortex tornado with, at one 
point, four vortices visible. 

• September 1935: "The Great Labor Day Hurricane." Heavy rains fell over 
central Virginia from the storm and a major flood resulted on the James River 
in Richmond. Water level at the Richmond locks reached 23.7 ft, over 15 feet 
above flood stage. 

• September 1896: A hurricane killed 16 people and did almost $4 million in 
damages up the Eastern Seaboard. Speaking of September 29, "torrential rain 
and very high wind for several hours in the evening. Wind estimated at 80 
mph caused a steeple to fall."  Damage in Richmond was estimated at 
approximately $4 million. 

• October 1878: A hurricane's eye made landfall at Cape Fear and moved north 
across Richmond and Washington, DC, seeming to lose little strength. The 
storm was thought to resemble that of Hurricane Hazel in 1954. Winds downed 
trees and fences and unroofed homes. 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 
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(3) Winter Weather (Moderate Threat) 
• 14 National Weather Service Alerts during past 5 years for winter weather (for 

Henrico/Richmond) 
• Annualized all winter weather losses = $21,210 

 
Significant Historical Events 
• February 2010: One of many snow storms of the season impacted the region, 

bringing heavy snowfall.  Richmond received 6 to 7 inches, and the snow was 
accompanied by winds that gusted over 30 mph, which caused considerable 
blowing and drifting and very hazardous travel. 

• January 2000: Richmond International Airport closed during a snow and ice 
event during which 10 to 13 inches of snow fell.  During the January 30 ice 
event, over 300,000 in and around the city were without power.  Two people 
were injured. 

• February 1983: The ‘Blizzard of ‘83’ set snowfall records through much of 
central and southwestern Virginia.  Over a foot was common in many areas.  
The cost of clearing the snow from state roads was estimated at $9 million. 
Richmond recorded 18 inches of snow. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 

 
(4) Thunderstorm (Moderate Threat) 

• Annualized losses from thunderstorms including hail and lightning = $0 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in the City of Richmond. 

 
Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought = $117,996 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002. 
 
This period saw rainfall levels well below normal and caused many communities 
throughout the state to institute water restrictions. 
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Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

• November 1976 – September 1977: Ten months of below-average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms that would 
normally bring moisture tracked across the gulf. During the spring and 
summer, the storms tracked across the Great Lakes. These weather patterns 
created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire = $8 
• Total acres burned in City of Richmond (1995-2008) = 6 
• Total dollar damage in City of Richmond (1995-2008) = $100 
• Annualized number of events = 0.15 
• 4 woodland communities in high fire rank 
• 185 homes in woodland communities in high fire rank 
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Critical Facilities:  Two critical facilities are located within high potential 
wildfire areas.  For this analysis, critical facilities are 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. Critical facilities examined for the City of Richmond 
fall into ten categories including: Medical Facilities/Hospitals, Police Stations, 
Airports, VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, 
Cell/Radio Towers, Utilities, and Public Schools. 

 
Significant Major Events: Within the City of Richmond, wildfires have been 
experienced in only 2 years since 1995.  
• 1997 – 1 
• 2000 – 1 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake = $715,175 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.   

• There have been five significant earthquakes centered in the region.  
 
Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Even so, local officials from the City of Richmond 
reported that a number of areas in the City were affected by landslides 
triggered by the rains of Tropical Storm Gaston in August 2004.  The Church 
Hill and Riverside Drive sections of Richmond experienced 14” of rain in eight 
hours. 

• USGS landslide analysis indicates that a strip of High Susceptibility & 
Moderate Incidence runs through portions of Henrico County and the City of 
Richmond and touches portions of Chesterfield and Prince George Counties 
and the Cities of Hopewell, Petersburg and Colonial Heights.  
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Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 
 
(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 

• According to the Virginia State Hazard Mitigation Plan, there have been no 
Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Past Events:  
• March 2011: A sinkhole closed the intersection of Grove and Stafford avenues 

in Richmond (source: Richmond Times-Dispatch). 
• January 2010: The ramp from I-95 North to Broad Street in downtown 

Richmond was closed because of a sinkhole.  Reports say that what started as 
a pothole quickly became a gaping hole in which the ground collapsed, with 
about five feet of earth underneath it washed away.
 

Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Moderate Threat) 

• Mass evacuations from urban areas can strain a community’s resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

 
Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 
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1.2 Demographic Characteristics1 
• Population (2010): 204,214 
• Land Area (2010): 59.81 sq. miles 
• Density (2010): 3,414.7 persons per sq. mile 
• Median household income (2009): $37,115 
• Percent below poverty level (2009): 23.3% 
• Race characteristics (2010) 

o White: 40.8% 
o Black: 50.6% 
o American Indian and Alaska Native: 0.3% 
o Asian: 2.3% 
o Native Hawaiian and other Pacific Islander: 0.1% 
o Persons reporting two or more races: 2.3% 

(of the abovementioned races, 6.3% are of Hispanic or Latin origin). 

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.1.3  City of Richmond Mitigation Actions  
 

Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Richmond-
1 

Add additional Emergency Management 
staff. 4 All 

hazards 
Emergency 

Management 
Department 

budget Long-term Medium 

Richmond-
2 

Complete implementation of the “Turn 
Around, Don’t Drown” public education 
campaign. Install along German School 
Road and Gillis Creek. 

3 Flood Emergency 
Management 

Staff time and 
NWS 

publications 
Ongoing Medium 

Richmond-
3 

Request list from VDEM/DCR and conduct 
annual review of repetitive loss and severe 
repetitive loss property list to ensure 
accuracy.  Review will include verification 
of the geographic location of each 
repetitive loss property and determination 
if mitigated and by what means. Provide 
corrections if needed by filing form FEMA 
AW-501. 

1 Flood 
Planning and 
Development 

Review 
Staff time Ongoing Low 

Richmond-
4 

Consider participating in FEMA’s 
Community Rating System (CRS). 1 Flood 

Planning and 
Development 

Review 
Staff time Ongoing Medium 

Richmond-
5 

Continue to enforce zoning and building 
codes, with emphasis on floodplain 
management. 

1, 2, 4 

Flood, 
wind, 

earthquak
e, land 

subsidenc
e, winter 
weather 

Planning and 
Development 

Review 
Staff time Ongoing High 

Richmond-
6 

Continue to improve real-time data about 
flood depths. 4 Flood Emergency 

Management Staff time Ongoing High 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Richmond-
7 

Develop a more advanced flood warning 
system to increase the ability to locally 
and specifically forecast flood events and 
flood depths.  Tie into I-FLOWS and citizen 
notification system. 

4 Flood Emergency 
Management Staff time Short-term High 

Richmond-
8 

Distribute brochures and use other means 
to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards to 
include flood, wind, and earthquake. 

3 All 
hazards 

Emergency 
Management 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Richmond-
9 

Encourage construction of tornado safe 
rooms. 1 Tornado Emergency 

Management 

Staff time, 
FEMA 

publications 
and guidance 

Ongoing High 

Richmond-
10 

Encourage purchase of NOAA radios by 
citizens.  Provide NOAA weather radios to 
public facilities. 

3 All 
hazards 

Emergency 
Management 

Staff time and 
NOAA Ongoing Medium 

Richmond-
11 

Identify training opportunities for staff to 
enhance ability to use GIS for emergency 
management needs. 

3 All 
hazards 

Emergency 
Management 

Staff time; 
FEMA and 

other agency 
training 

resources 

Ongoing Medium 

Richmond-
12 

Investigate all primary and secondary 
schools to evaluate their resistance to all 
natural hazards. 

1 All 
hazards 

Emergency 
Management Staff time Short-term Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Richmond-
13 

Request list from VDEM/DCR and conduct 
annual review of repetitive loss and severe 
repetitive loss property list to ensure 
accuracy.  Review will include verification 
of the geographic location of each 
repetitive loss property and determination 
if mitigated and by what means. Provide 
corrections if needed by filing form FEMA 
AW-501. 

4 Flood 
Planning and 
Development 

Review 
Staff time Ongoing Medium 

Richmond-
14 

Support mitigation of priority structures 
through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA programs 
where appropriate. 

1, 2 Flood Emergency 
Management Staff time Short-term Medium 

Richmond-
15 

Identify and target an outreach program to 
industrial facilities (particularly hazardous 
facilities) to discuss hazards and 
mitigation alternatives. 

1 All 
hazards 

Emergency 
Management Staff Time Long-term Medium 

Richmond-
16 

Install quick connects for generators at 
critical facilities. Work with UASI to 
retrofit any facilities not funded with UASI 
grants. 

2, 4 All 
hazards 

Emergency 
Management Grant funds 

As funding 
becomes 
available 

Medium 

 



/

Henrico
Chesterfield

Hanover

0 1 2 30.5
Miles

Land Coverage Categories
Developed Open Space
Low Intensity Development
Medium Intensity Development

High Intensity Development
Barren Land
Deciduous/Mixed Forest
Evergreen Forest

Grassland/Pasture
Argiculture

Jurisdictional
Boundary

Stream
Waterbody
Swamp/Marsh
FEMA Floodplain

Interstate
US Highway
Primary Highway

Railroad

Figure .  City of Richm
ond:  Land Coverage and FEM

A M
apped Floodplains

Prepared: June, 2011

/
Source:  USGS - NCLD, 2011
                FEMA - NFHL, 2010
               VGIN, 2010
               VDEM, 2010
               RRPDC, 2010        
               USGS - NHD, 2009        



/

Hanover

Henrico
Chesterfield

Hanover

0 1 2 30.5
Miles

Figure .  City of Richm
ond: Critical Facilities and FEM

A M
apped Floodplains

Prepared: July, 2011

/
Source:  FCC, 2010
               FEMA - NFHL, 2010
               VGIN, 2010
               VDEM, 2010
               RRPDC, 2010        
               USGS - NHD, 2009        

_̀ Critical Facility Stream
Waterbody
Swamp/Marsh

FEMA Floodplain
Jurisdictional
Boundary

Interstate
US Highway
Primary Highway

Railroad



/

Henrico
Chesterfield

Hanover

0 1 2 30.5
Miles

Damage Loss by Census Block
No Loss 
< $20,000
$20,000.00 - $40,000

$40,000.00 - $60,000
$60,000.00 - $80,000
> $80,000

Stream
Waterbody
Swamp/Marsh
FEMA Floodplain

Jurisdictional
Boundary

Interstate
US Highway
Primary Highway

Railroad

Figure .  City of Richm
ond:  Annualized Flood Loss Dam

age and FEM
A M

apped Floodplains

Prepared: July, 2011

/
Source:  USGS - NCLD, 2011
                FEMA - NFHL, 2010
               VGIN, 2010
               VDEM, 2010
               RRPDC, 2010        
               USGS - NHD, 2009        



/

Henrico
Chesterfield

Hanover

0 1 2 30.5
Miles

Less than $10,000
$10,000 to < $20,000
$20,000 to <$40,000
Greater than $40,000

Stream
Waterbody
Swamp/Marsh

Jurisdictional
Boundary

Interstate
US Highway
Primary Highway

Railroad

Figure .  City of Richm
ond:  Annualized Loss Due to W

ind Dam
age

Prepared: June, 2011

/
Source:  HAZUS, 2010
               NOAA, 2010
               VGIN, 2010
               VDEM, 2010
               RRPDC, 2010        
               USGS - NHD, 2009        



/

Hanover

Henrico
Chesterfield

Hanover

Source:  VDOF, 2003, 2007, 2008
                FCC, 2010
               VGIN, 2010
               VDEM, 2010
               RRPDC, 2010        
               USGS - NHD, 2009        0 1 2 30.5

Miles

_̀ Critical Facility Low Risk of Fire
Moderate Risk of Fire
High Risk of Fire

Stream
Waterbody
Swamp/Marsh

Jurisdictional
Boundary

Interstate
US Highway
Primary Highway

Railroad

Figure .  City of Richm
ond:  Critical Facilities and W

ildfire Risk Areas

Prepared: July, 2011

/



Henrico
Chesterfield

Hanover

Source:  VDOF, 2003, 2007, 2008
                FCC, 2010
               VGIN, 2010
               VDEM, 2010
               RRPDC, 2010        
               USGS - NHD, 2009        0 1 2 30.5

Miles

Woodland Home
Communities
Incidents of Wildfires
Years 2007 - 2008

Low Risk of Fire
Moderate Risk of Fire
High Risk of Fire

Stream
Waterbody
Swamp/Marsh

Jurisdictional
Boundary

Interstate
US Highway
Primary Highway

Railroad

Figure .  City of Richm
ond:  Critical Facilities and W

ildfire Risk Areas

Prepared: June, 2011



Surry County 
 

1-1 

1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 
The information below summarizes the effects of the region’s 10 top hazards on Surry 
County. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss Structures = 2; Severe Repetitive Loss Structures = 0; Number 
of Claims = 8; Total Building and Contents Payment on RL and SRL 
Properties = $232,534 (as of 3/22/2011) 

• NFIP Flood Policies = 27; Insurance In-Force = $6,530,300; Number of Claims 
= 38; Total Building and Contents Payment on Claims = $1,157,061 (as of 
2/28/2011) 

• There is one critical facility located in the floodplain. 
• High Prone Flood Areas =  

o All of this county falls within the $0-$10,000 annualized flood damages 
category. 

o The James River to the north and the Blackwater River to the south 
cause much of the potential flood damage along their banks, while 
smaller water bodies such as Cross Creek and Grays Creek contribute. 

o The towns of Claremont and Dendron are minimally impacted, with 
annualized flood damages of well below $10,000. 

Critical Facilities:  One critical facility is located within mapped floodplains. For 
this analysis, critical facilities are 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. Critical facilities examined for Surry County fall into ten categories 
including; Medical Facilities/Hospitals, Police Stations, Airports, VDOT Fuel 
Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio Towers, 
Utilities, and Public Schools. 
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in Surry County; these include:  
• November 1985: Due to significant rainfall in western Virginia producing 

landslides and flooding, both the James and Appomattox Rivers swelled from 
the runoff. The James River was 24 feet above flood level and the Appomattox 
River had crested at 10 feet. Residential structures and fields were flooded, 15 
private docks and piers along the James River were lost. Damages estimated 
at $228,000. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 5 for past 60 years; 3-F1 and 2-F0 
• Annualized losses from tornado wind events = $18,424 
• Annualized losses from hurricane wind events = $52,011 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $1,444. 
 
Significant Historical Events: Wind events have had a widespread impact in 
Surry County; these include: 
• September 1999: Hurricane Floyd: The area received 14 inches of rain with 

particular damage occurring in the Claremont District, Sunken Meadow Beach 
and Claremont Beach. Poplar Lawn Road, Spring Grove Road, College Run 
and New Design Road were completely washed out. Routes 460 and 10 were 
closed while Routes 646, 637, and 635 had massive sinkholes. Crop damages 
estimated at $1.15 million. 

• September 1996: A severe storm system entered Virginia, producing heavy 
winds gusting between 40 and 50 mph.  Damages were not as large as 
expected and were caused mostly from high winds uprooting trees which fell 
onto homes, trailers, and roads and disrupting power and telephone service. 
300 acres of crops were damaged from flooded fields. 

• October 1954: Hurricane Hazel: Wharves at Claremont were almost completely 
demolished. 
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• August 1933: Heavy damage to towns and beaches along the James River were 
reported after a tropical storm hit the area, bringing wind gusts of up to 80 
mph. The pier at Jamestown Surry Ferry was severely damaged. Almost all of 
the cottages and stores at Burwell’s Bay were completely destroyed, and the 
Claremont Ferry dock was swept away. The Crouch’s Creek bridge was 
destroyed. Many houses had flood damage and several boats were damaged or 
washed up on land. 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 

 
(3) Winter Weather (Moderate Threat) 

• 18 National Weather Service Alerts during past 5 years for winter weather 
• Annualized all winter weather losses = $40,873 

 
Significant Historical Events 
• February 2010: The third major snow storm of the season brought winds 

gusting at over 30 mph and snowfall of 1-3 inches to Surry County, making for 
dangerous travelling conditions. 

• January 1996: From January 6 through January 15, two snow storms, striking 
first from the south and then from the north, produced large and prolonged 
snowfall. In Surry County more than 14 inches of snow fell. 

• February 1994: In Surry County an ice storm damaged a water tower for the 
school system, knocking out heating and cooling for 30 hours. Damages were 
estimated at $30,000. 

• March 1994: Roads were flooded, trees were knocked down onto roads, and 
schools were closed early after a severe ice storm hit the area. 

• January 1977: The heating supply and distribution was slowed due to extreme 
winter weather, causing brownouts and major power outages. This reduced 
heating supply forced state ordered bans of all non-essential natural gas use, 
curtailed business hours and reduced business thermostats to 65. This ban 
generated numerous layoffs and unemployment claims. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 
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(4) Thunderstorm (Moderate Threat) 
• Annualized losses from thunderstorms including hail and lightning = $0; 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  Neither of 
these fatalities were in Surry County. 

 
Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 

 
(5) Drought (Moderate Threat) 

• Annualized losses from drought  = $452 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002. 
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
• Value of agricultural products sold (in $1,000) in Surry County = $13,867. 

 
Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

• November 1976 – September 1977: Ten months of below-average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms that would 
normally bring moisture tracked across the gulf. During the spring and 
summer, the storms tracked across the Great Lakes. These weather patterns 
created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 
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(6) Wildfire (Limited Threat) 
• Annualized losses from wildfire = $3,515 
• Total acres burned in Surry County = 656.7 
• Total dollar damage in Surry County = $45,700 
• Annualized number of events = 5.15 
• 1 woodland community in high fire rank 
• 15 homes in woodland communities in high fire rank 

 
Critical Facilities:  Ten critical facilities are located within high potential 
wildfire areas.  For this analysis, critical facilities are 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. Critical facilities examined for Surry County fall into 
ten categories including; Medical Facilities/Hospitals, Police Stations, Airports, 
VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio 
Towers, Utilities, and Public Schools. 

 
Significant Major Events: Within Surry County, wildfires have been 
experienced every year; counts are provided by year below. 
• 2008 – 4 
• 2007 – 4 
• 2006 – 4 
• 2005 – 4 
• 2004 – 2 

• 2003 – 2 
• 2002 – 9 
• 2001 – 4 
• 2000 – 2 
• 1999 – 7 

• 1998 – 5 
• 1997 – 6 
• 1996 – 3 
• 1995 – 11 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake = $7,245; Significant earthquakes were 
first recorded in Virginia in 1774.  Virginia has had over 160 earthquakes since 
1977, of which 16% were felt.  This averages to approximately one earthquake 
every month, with two felt each year.  

• There have been five significant earthquakes centered in the region.   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 
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(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 
• The greatest landslide hazards are found in the higher elevations of western 

and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth.   

Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 

 
(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 

• According to the Virginia State Hazard Mitigation Plan, there have been no 
Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Moderate Threat) 

• Mass evacuations from urban areas can strain a community’s resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 
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1.2 Demographic Characteristics1 
• Population (2010): 7,058 
• Land Area (2010): 278.95 sq. miles 
• Density (2010): 25.3 persons per sq. mile 
• Median household income (2009): $46,651 
• Percent below poverty level (2009): 11.7% 
• Race characteristics (2010): 

o White: 51.3% 
o Black: 46.1% 
o American Indian and Alaska Native: 0.3% 
o Asian: 0.3% 
o Persons reporting two or more races: 1.7% 

(of the abovementioned races, 1.2% are of Hispanic or Latin origin)

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  
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1.3 Surry County Mitigation Actions  
 

Number 
in 2011 

Plan 
Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Surry-1 Add building and other attributes to 
building footprint GIS data layer. 4 All hazards Emergency 

Services Staff Time Long-term Medium 

Surry-2 Increase staff resources for emergency 
management. 4 All hazards Emergency 

Services 
Department 

budget Long-term Medium 

Surry-3 
Work with VDOT to establish additional 
flood level markers along creeks and 
rivers in potential flood-prone areas. 

4 Flood Emergency 
Services Staff Time Long-term Medium 

Surry-4 

Identify means to coordinate, collect 
and store damage assessment data in 
GIS format for each natural hazard 
event, which causes death, injury and or 
property damage. 

4 All hazards Emergency 
Services Staff Time Long-term Medium 

Surry-5 Develop Continuity of Operations plan. 4 All hazards Emergency 
Services Staff time Short-term Medium 

Surry-6 Review citizen notification system and 
identify ways to improve notification. 3 All hazards Emergency 

Services Staff Time Ongoing Medium 

Surry-7 

Continue to install the necessary 
electrical hook-up, wiring, and switches 
to allow readily accessible connections 
to emergency generators at key critical 
public facilities as funding permits. 

2,4 All hazards Public Safety Grant funds As funding 
permits Medium 
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Number 
in 2011 

Plan 
Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Surry-8 

Support mitigation of priority 
structures through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA 
programs where appropriate.   

1, 2 All hazards Public Safety HMA grant 
funds 

As funding 
permits Medium 

Surry-9 

Review locality’s compliance with the 
National Flood Insurance Program with 
an annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood 
Department of 
Planning and 

Zoning 
Staff time Ongoing Medium 

Surry-10 

Distribute brochures and use other 
means to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards 
to include flood, wind, and earthquake. 

3 All hazards Public Safety 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Surry-11 

Request list from VDEM/DCR and 
conduct annual review of repetitive loss 
and severe repetitive loss property list 
to ensure accuracy.  Review will include 
verification of the geographic location 
of each repetitive loss property and 
determination if mitigated and by what 
means. Provide corrections if needed by 
filing form FEMA AW-501. 

1 Flood 
Department of 
Planning and 

Zoning 
Staff time Ongoing Low 
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1.4 Town of Claremont Mitigation Actions  
 
Number 
in 2011 

Plan 
Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Claremont-1 
Continue to work with VDOT to develop 
an alternative ingress/egress to 
Claremont Beach. 

1 All hazards Mayor Staff time and 
other agencies 

As funding 
becomes 
available 

Medium 

Claremont-2 

Request list from VDEM/DCR and 
conduct annual review of repetitive loss 
and severe repetitive loss property list 
to ensure accuracy.  Review will include 
verification of the geographic location 
of each repetitive loss property and 
determination if mitigated and by what 
means. Provide corrections if needed by 
filing form FEMA AW-501. 

1 Flood Mayor Staff time Ongoing Low 

Claremont-3 

Distribute brochures and use other 
means to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards 
to include flood, wind, and earthquake. 

3 All hazards Mayor 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Claremont-4 

Review locality’s compliance with the 
National Flood Insurance Program with 
an annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood Mayor Staff time Ongoing Medium 

Claremont-5 

Support mitigation of priority 
structures through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA 
programs where appropriate.   

1, 2 All hazards Mayor HMA grant 
funds 

As funding 
permits Medium 
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1.4 Town of Dendron Mitigation Actions  
 

Number in 
2011 Plan Strategy 

Addresses 
Goals? 

Hazards 
Addressed 

Responsible 
Department Resources Timeframe Priority 

Dendron-1 

Review locality’s compliance with 
the NFIP with an annual review of 
the floodplain ordinances and any 
newly permitted activities in the 
100-year floodplain. 

4 Flood Mayor Staff time Ongoing Medium 

Dendron-2 

Support mitigation of priority 
structures through promotion of 
acquisition/demolition, elevation, 
floodproofing, and other 
mitigation projects where feasible 
using FEMA HMA programs, 
where appropriate.   

1, 2 All hazards Mayor Staff time 
As funding 
becomes 
available 

Medium 
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1.5 Town of Surry Mitigation Actions  
 
Number 
in 2011 

Plan 
Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Surry 
(town) - 1 

Review storm drainage system and 
identify funding opportunities for 
improvements 

2 Flood Mayor Staff time Long-term High 

Surry 
(town) - 2 

Work with local sewer provider to 
ensure continual operations and 
identify funding opportunities for 
grants to help ensure continuity of 
operations (quick connects, raised 
systems, etc.) 

2 Flood Mayor Staff time Short-term High 

Surry 
(town) - 3 

Request list from VDEM/DCR and 
conduct annual review of repetitive loss 
and severe repetitive loss property list 
to ensure accuracy.  Review will include 
verification of the geographic location 
of each repetitive loss property and 
determination if mitigated and by what 
means. Provide corrections if needed by 
filing form FEMA AW-501. 

1 Flood Mayor Staff time Ongoing Low 

Surry 
(town) - 4 

Distribute brochures and use other 
means to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards 
to include flood, wind, and earthquake. 

3 All hazards Mayor 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Surry 
(town) - 5 

Review locality’s compliance with the 
National Flood Insurance Program with 
an annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood Mayor Staff time Ongoing Medium 
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Number 
in 2011 

Plan 
Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Surry 
(town) - 6 

Support mitigation of priority 
structures through promotion of 
acquisition/demolition, elevation, 
floodproofing, and other mitigation 
projects where feasible using FEMA 
HMA programs, where appropriate.   

1, 2 All hazards Mayor Staff time 
As funding 
becomes 
available 

Medium 
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1.0 Jurisdiction Executive Summary 
Jurisdiction executive summaries highlight some of the background data gathered 
and analysis completed for the 2011 Richmond-Crater Multi-Regional Hazard 
Mitigation Plan Update with emphasis on the results from the Hazard Identification 
and Risk Assessment (HIRA). Additional details on the region, specifics on analysis 
methodologies and mitigation action details can be found in the Hazard Mitigation 
Plan.  
 
1.1 Hazards 
The information below summarizes the effects of the region’s 10 top hazards on 
Sussex County. 
 
(1) Flooding (Significant Threat) 

• Repetitive Loss Structures = 1; Severe Repetitive Loss Structures = 0; Number 
of Claims = 2; Total Building and Contents Payment on RL and SRL 
Properties = $21,877 (as of 3/22/2011) 

• NFIP Flood Policies = 26; Insurance In-Force = $4,147,100; Number of Claims 
= 12; Total Building and Contents Payment on Claims = $47,630 (as of 
2/28/2011) 

• There are eight critical facilities located in the floodplain. 
• High Prone Flood Areas =  

o All of Sussex County falls within the $0-$10,000 annualized flood 
damages category, with the worst damages occurring in the center of 
the county along the Nottoway River and Rowanty Creek. 

o Blackwater River along the northeast boundary and Three Creek along 
the southwest boundary also contribute to annual flood damages; 

o The towns of Jarratt, Stony Creek, Wakefield, and Waverly all suffer 
minimal flood damages well below $10,000. 

Critical Facilities:  Eight critical facilities are located within mapped 
floodplains. For this analysis, critical facilities are 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. Critical facilities examined for Sussex County fall into 
ten categories including; Medical Facilities/Hospitals, Police Stations, Airports, 
VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio 
Towers, Utilities, and Public Schools. 
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Significant Historical Events: Several severe flooding events have had a 
widespread impact in Sussex County; these include:  
• September 2003: Hurricane Isabel: During the storm event 1,000 residents 

sought shelter. Route 460 was closed. Waverly lost power for several weeks. 
• November 1985: Significant rainfall in western Virginia produced landslides 

and flooding, and both the James and Appomattox Rivers swelled from the 
runoff. The James River was 24 feet above flood level and the Appomattox 
River had crested at 10 feet. Flooding closed Halifax Road and Cedar Road in 
Stony Creek and Rt. 40; as well as destroying several fields and caused 
numerous potholes. 

 
Additional information on flooding can be found in Section 5.6, starting on page 5-
9. 

 
(2) Wind (Moderate Threat) This category includes hurricane, thunderstorm 

and tornado winds. 
• Total tornado touchdowns reported at 5 for past 60 years; 1-F3, 1-F2, 2-F1 and 

1-F0 
• Annualized losses from tornado wind events = $38,289 
• Annualized losses from hurricane wind events = $57,071 
• Annualized losses from thunderstorm and other wind events (excluding 

tornadoes and hurricanes) = $446. 
 
Significant Historical Events: Wind events have had a widespread impact in 
Sussex County; these include: 
• September 1999: Hurricane Floyd: Wakefield received 12.73 inches of rain. 

This event caused the greatest flooding in 60 years. 200 people were evacuated 
from Stony Creek where homes and businesses were partially submerged by 
the rising Nottoway River. Portions of Waverly and Wakefield were completely 
flooded. US Route 460 had a massive sinkhole and other portions were flooded. 
Roads were washed out on Harrell’s Mill Road and Brittle’s Mill Road. I-95 
was closed. Crop damages estimated at $1 million in Sussex County. 

• September 1996: A severe storm entered Virginia, producing heaving winds 
gusting between 40 and 50 mph.  Damages were not as large as expected and 
were caused mostly from high winds, uprooting trees which fell onto homes, 
trailers, roads and disrupting power and telephone service. 300 acres of crops 
were damaged from flooded fields. 
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• August 1993: In Sussex County, a tornado in Waverly snapped and uprooted 
trees, damaged homes and buildings from one end of town to the other. A 
peanut warehouse on Route 460 was destroyed. Power was disrupted in Stony 
Creek and Waverly. 

• August 1933: High winds from a tropical storm blew off several roofs. One-
fourth of the trees were uprooted in Stony Creek. 

 
Additional information on wind can be found in Sections 5.7, 5.8 and 5.9, starting 
on pages 5-9, 5-50, and 5-91, respectively. 

 
(3) Winter Weather (Moderate Threat) 

• 18 National Weather Service Alerts during past 5 years for winter weather 
• Annualized all winter weather losses = $40,656. 

 
Significant Historical Events 
• January 1996: From January 6 through January 15, two snow storms, striking 

first from the south and then from the north produced large and prolonged 
snowfall. More than 14 inches of snow fell in the County. 

• January 1977: Several weeks of ice, snow (11.1 inches) and record low 
temperatures produced one of the coldest winter seasons. This event caused 
numerous accidents, with several pedestrian injuries and several drowning 
deaths. 
 

Additional information on winter weather can be found in Section 5.10, starting on 
page 5-95. 

 
(4) Thunderstorm (Moderate Threat) 

• Annualized losses from thunderstorms including hail and lightning = $446 
• The NCDC database shows that at least two people in the region have been 

killed and three others injured as a result of lightning since 1993.  None of 
these people were in Sussex County. 

 
Significant Historical Events 
• May 2003: Hail larger than softballs (approx. 4.25 inches) caused an estimated 

$15,000 in damage near Jarratt. 
 

Additional information on thunderstorms can be found in Section 5.9, starting on 
page 5-91. 
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(5) Drought (Moderate Threat) 
• Annualized losses from drought  = $452 
• An extended period of abnormally dry weather occurred over a period of four 

years, from 1998 to 2002. 
• This period saw rainfall levels well below normal and caused many 

communities throughout the state to institute water restrictions. 
• Value of agricultural products sold (in $1,000) in Sussex County are $16,947. 

 
Significant Major Events:  
• 2007: Unusually dry conditions persisted through a significant portion of the 

year through much of southern and central Virginia.  Virginia as a whole 
experienced its tenth driest year on record. 

• December 2001 – November 2004: Beginning in the winter of 2001, the mid-
Atlantic began to show long-term drought conditions. The National Weather 
Service made reports of moisture starved cold fronts that would continue 
throughout the winter. Stream levels were below normal with record lows 
observed at gages for the York, James, and Roanoke River Basins. By 
November 2002, the US Secretary of Agriculture had approved 45 counties for 
primary disaster designation, while 36 requests remained pending. 

• June – November 1998: A heat wave over the southeast produced warm and 
dry conditions over much of Virginia. Unusually dry conditions persisted 
through much of the fall.  The drought produced approximately $38.8 million 
in crop damages over portions of central and south-central Virginia. 

• November 1976 – September 1977: Ten months of below average precipitation. 
The drought began in November of 1976 when rainfall totaled to only 50 to 
75% of normal amounts. During the rest of the winter, storms that normally 
would bring moisture to the area tracked across the gulf. During the spring 
and summer, the storms tracked across the Great Lakes. These weather 
patterns created significant drought throughout most of Virginia. 
 

Additional information on drought can be found in Section 5.11, starting on page 
5-109. 

 
(6) Wildfire (Limited Threat) 

• Annualized losses from wildfire  = $8,003 
• Total acres burned in Sussex County (1995-2008) = 1,175.1 
• Total dollar damage in Sussex County (1995-2008) = $104,040 
• Annualized number of events = 11.85 
• 1 woodland community in high fire rank 
• 43 homes in woodland communities in high fire rank 
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Critical Facilities:  Eight critical facilities are located within high potential 
wildfire areas.  For this analysis, critical facilities are 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. Critical facilities examined for Sussex County fall into 
ten categories including; Medical Facilities/Hospitals, Police Stations, Airports, 
VDOT Fuel Tanks, VDOT Facilities, E911 Centers, Fire/EMS Stations, Cell/Radio 
Towers, Utilities, and Public Schools. 
 
Significant Major Events: Within Sussex County, wildfires have been 
experienced every year; counts are provided by year below. 
• 2008 – 8 
• 2007 – 13 
• 2006 – 10 
• 2005 – 13 
• 2004 – 7 

• 2003 – 4 
• 2002 – 9 
• 2001 – 21 
• 2000 – 2 
• 1999 – 12 

• 1998 – 13 
• 1997 – 11 
• 1996 – 9 
• 1995 – 22 

 
Additional information on wildfire can be found in Section 5.13, starting on page 
5-117. 

 
(7) Earthquake (Limited Threat) 

• Annualized losses from earthquake  = $15,079 
• Significant earthquakes were first recorded in Virginia in 1774.  Virginia has 

had over 160 earthquakes since 1977, of which 16% were felt.  This averages to 
approximately one earthquake every month, with two felt each year.   

• There have been five significant earthquakes centered in the region.   
 

Additional information on earthquake can be found in Section 5.16, starting on 
page 5-141. 

 
(8) Landslide and Shoreline/Coastal Erosion (Limited Threat) 

• The greatest landslide hazards are found in the higher elevations of western 
and southwestern Virginia.  Analysis of the hazard here is limited by the 
availability of data.  There is no comprehensive database documenting all 
landslide occurrences within the Commonwealth.  

Additional information on landslide and shoreline/coastal erosion can be found in 
Section 5.14, starting on page 5-132. 
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(9) Land Subsidence/Karst/Sinkholes (Limited Threat) 
• According to the Virginia State Hazard Mitigation Plan, there have been no 

Federal Declared Disasters or NCDC recorded events for karst related events 
in the Commonwealth. Land subsidence is very site-specific. There is no 
comprehensive long-term record of past events in Virginia. 

 
Additional information on land subsidence/karst/sinkholes can be found in Section 
5.15, starting on page 5-138. 

 
(10) Mass Evacuation (Moderate Threat) 

• Mass evacuations from urban areas can strain a community’s resources and 
cause gridlock on major transportation routes, overcrowding of hospitals and 
shelters, and increased load on local utility infrastructures leading to potential 
failure.   

Additional information on mass evacuation can be found in Section 5.12, starting 
on page 5-115. 

 
1.2 Demographic Characteristics1 

• Population (2010): 12,087 
• Land Area (2010): 490.22 sq. miles 
• Density (2010): 24.7 persons per sq. mile 
• Median household income (2009): $37,684 
• Percent below poverty level (2009): 18.4% 
• Race characteristics (2010): 

o White: 39.3% 
o Black: 58.1% 
o American Indian and Alaska Native: 0.2% 
o Asian: 0.4% 
o Persons reporting two or more races: 0.8% 

(of the abovementioned races, 2.2% are of Hispanic or Latin origin) 

 
 

                                                 
1 Source U.S. Census Bureau: State and County QuickFacts.  



Sussex County 

1-7 

1.3 Sussex County Mitigation Actions  
 
Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Sussex-1 

Add staff to Emergency 
Management Office, Building 
Inspections Office and/or Zoning 
Office. 

4 All hazards Public Safety Department 
budget Long-term Medium 

Sussex-2 
Continue to enforce zoning and 
building codes to prevent/control 
construction within the floodplain. 

1, 2, 4 

Flood, wind, 
earthquake, 

land 
subsidence, 

winter 
weather 

Building 
Inspections; 

Department of 
Planning and 

Zoning 

Staff time Ongoing High 

Sussex-3 

Continue to evaluate the floodplain 
manager’s roles and 
responsibilities in each local 
jurisdiction. 

1, 2, 4 Flood 
Department of 
Planning and 

Zoning 
Staff time Ongoing High 

Sussex-4 

Continue to identify funding 
opportunities to replace 
vulnerable or undersized culvert 
stream crossings with bridges or 
larger culverts to reduce flood 
hazards. 

2 Flood Public Safety Staff time Ongoing Medium 

Sussex-5 
Continue to pursue a federal/state 
project to elevate I-95 bridge and 
widen channel at Stony Creek. 

2 Flood Public Safety Staff time Ongoing Medium 

Sussex-6 Develop GIS capabilities. 4 All hazards Public Safety Staff Time Long-term Medium 

Sussex-7 
Increase capacity of stormwater 
system in conjunction with towns 
of Wakefield and Waverly. 

2 Flood Public Safety Staff time Long-term Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Sussex-8 

Investigate using non-conforming 
or substantial damage provisions 
to require hazard retrofitting of 
existing development. 

1 All hazards 
Department of 
Planning and 

Zoning 
Staff time Long-term Medium 

Sussex-9 
Target FEMA’s Repetitive Loss 
Properties for specialized outreach 
and mitigation activities. 

1 Flood Public Safety Staff time Ongoing Low 

Sussex-10 

Work with the National Weather 
Service to promote the “Turn 
Around, Don’t Drown” public 
education campaign. 

3 Flood Public Safety 
Staff time and 

NWS 
publications 

Ongoing Medium 

Sussex-11 Work with VDOT to address at-risk 
roads as funding is available. 2 All hazards Public Safety Staff Time and 

other agencies Ongoing Medium 

Sussex-12 

Support mitigation of priority 
structures through promotion of 
acquisition/demolition, elevation, 
flood proofing and other 
mitigation projects where feasible 
using FEMA HMA programs where 
appropriate. 

1, 2 All hazards Public Safety Staff time Short-term Medium 

Sussex-13 

Review locality’s compliance with 
the National Flood Insurance 
Program with an annual review of 
the Floodplain Ordinances and any 
newly permitted activities in the 
100-year floodplain. 

4 Flood 
Department of 
Planning and 

Zoning 
Staff time Ongoing Medium 
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Number in 
2011 Plan Strategy Addresses 

Goals? 
Hazards 

Addressed 
Responsible 
Department Resources Timeframe Priority 

Sussex-14 

Distribute brochures and use other 
means to educate the public 
regarding preparedness and 
mitigation.  Conduct annual 
preparedness days for hazards to 
include flood, wind, and 
earthquake. 

3 All hazards Public Safety 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Sussex-15 

Request list from VDEM/DCR and 
conduct annual review of 
repetitive loss and severe 
repetitive loss property list to 
ensure accuracy.  Review will 
include verification of the 
geographic location of each 
repetitive loss property and 
determination if mitigated and by 
what means. Provide corrections if 
needed by filing form FEMA AW-
501. 

1 Flood 
Department of 
Planning and 

Zoning 
Staff time Ongoing Low 
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1.4 Town of Stony Creek Mitigation Actions  
 
Number 
in 2011 
Plan Strategy 

Addresses 
Goals? 

Hazards 
Addressed 

Responsible 
Department Resources Timeframe Priority 

Stony 
Creek-1 

Review potential grant options to reduce 
repetitive and general flood damages to 
homes in Town. 

1, 2 Flood Mayor Staff time Short-term Medium 

Stony 
Creek-2 

Work with the VDOT/VDEM/Army Corp to 
identify funding sources to improve the 
channel or bridge at I95 and US 301 

2 Flood Mayor Staff time and 
other agencies Long-term Medium 

Stony 
Creek-4 

Review locality’s compliance with the 
National Flood Insurance Program with an 
annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood Mayor Staff time Ongoing Medium 

Stony 
Creek-5 

Distribute brochures and use other means 
to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards to 
include flood, wind, and earthquake. 

3 All hazards Mayor 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Stony 
Creek-6 

Request list from VDEM/DCR and conduct 
annual review of repetitive loss and severe 
repetitive loss property list to ensure 
accuracy.  Review will include verification 
of the geographic location of each 
repetitive loss property and determination 
if mitigated and by what means. Provide 
corrections if needed by filing form FEMA 
AW-501. 

1 Flood Mayor Staff time Ongoing Low 
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Number 
in 2011 
Plan Strategy 

Addresses 
Goals? 

Hazards 
Addressed 

Responsible 
Department Resources Timeframe Priority 

Stony 
Creek-7 

Support mitigation of priority structures 
through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA programs 
where appropriate. 

1, 2 All hazards Mayor Staff time Short-term Medium 
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1.5 Town of Wakefield Mitigation Actions  
 
Number in 
2011 Plan Strategy 

Addresses 
Goals? 

Hazards 
Addressed 

Responsible 
Department Resources Timeframe Priority 

Wakefield-1 
Review storm drainage system and 
identify funding opportunities for 
improvements 

2 Flood Mayor Staff Time Long-term High 

Wakefield-2 Review quick connection options for 
Town Hall and local 1st responders 2,4 All hazards Mayor Staff Time Short-term Medium 

Wakefield-3 
Work with the NOAA on a possible Turn-
Around, Don't Drown Campaign for 
streets (also include VDOT) 

3 Flood Mayor 
Staff time and 

NWS 
publicaitons 

Ongoing Medium 

Wakefield-4 

Request list from VDEM/DCR and 
conduct annual review of repetitive loss 
and severe repetitive loss property list 
to ensure accuracy.  Review will include 
verification of the geographic location of 
each repetitive loss property and 
determination if mitigated and by what 
means. Provide corrections if needed by 
filing form FEMA AW-501. 

1 Flood Mayor Staff time Ongoing Low 

Wakefield-5 

Distribute brochures and use other 
means to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards to 
include flood, wind, and earthquake. 

3 All hazards Mayor 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 

Wakefield-6 

Review locality’s compliance with the 
National Flood Insurance Program with 
an annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood Mayor Staff time Ongoing Medium 
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Number in 
2011 Plan Strategy 

Addresses 
Goals? 

Hazards 
Addressed 

Responsible 
Department Resources Timeframe Priority 

Wakefield-7 

Support mitigation of priority structures 
through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA 
programs where appropriate. 

1,2 All hazards Mayor Staff time Short-term Medium 
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1.6 Town of Waverly Mitigation Actions  
 
Number 
in 2011 
Plan Strategy 

Addresses 
Goals? 

Hazards 
Addressed 

Responsible 
Department Resources Timeframe Priority 

Waverly-
1 

Review storm drainage system and 
identify funding opportunities for 
improvements 

2 Flood Mayor Staff Time Long-term High 

Waverly-
2 

Review quick connection options for Town 
Hall and local 1st responders 2,4 All hazards Mayor Staff Time Short-term Medium 

Waverly-
3 

Work with Sussex Sewer Authority to 
ensure continual operations and identify 
funding opportunities for grants to help 
ensure CO (quick connects, raised systems, 
etc.) 

2 Flood Mayor Staff Time Short-Term High 

Waverly-
4 

Request list from VDEM/DCR and conduct 
annual review of repetitive loss and severe 
repetitive loss property list to ensure 
accuracy.  Review will include verification 
of the geographic location of each 
repetitive loss property and determination 
if mitigated and by what means. Provide 
corrections if needed by filing form FEMA 
AW-501. 

1 Flood Mayor Staff time Ongoing Low 

Waverly-
5 

Distribute brochures and use other means 
to educate the public regarding 
preparedness and mitigation.  Conduct 
annual preparedness days for hazards to 
include flood, wind, and earthquake. 

3 All hazards Mayor 

Staff time, free 
FEMA and 

other agency 
publications 

Ongoing Medium 
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Number 
in 2011 
Plan Strategy 

Addresses 
Goals? 

Hazards 
Addressed 

Responsible 
Department Resources Timeframe Priority 

Waverly-
6 

Review locality’s compliance with the 
National Flood Insurance Program with an 
annual review of the Floodplain 
Ordinances and any newly permitted 
activities in the 100-year floodplain. 

4 Flood Mayor Staff time Ongoing Medium 

Waverly-
7 

Support mitigation of priority structures 
through promotion of 
acquisition/demolition, elevation, flood 
proofing and other mitigation projects 
where feasible using FEMA HMA programs 
where appropriate. 

1,2 All hazards Mayor Staff time Short-term Medium 
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Appendix H List of Abbreviations 
 
BFE    Base Flood Elevation  
CIP    Capital Improvement Program  
COOP   Continuity of Operations 
CRS    Community Rating System  
DFIRM   Digital Flood Insurance Rate Map  
DMA   Disaster Mitigation Act  
EAS    Emergency Alert System  
EF Scale   Enhanced Fujita Scale  
EMS   Emergency Medical Services 
EOC    Emergency Operations Center  
FEMA   Federal Emergency Management Agency 
FHBM   Flood Hazard Boundary Maps  
FIRM    Flood Insurance Rate Map  
GIS    Geographic Information System  
HAZUS-MH  FEMA’s loss estimating software for floods, earthquakes, and 

hurricane winds 
HIRA    Hazard Identification and Risk Assessment  
HMGP   Hazard Mitigation Grant Program  
MAC    Mitigation Advisory Committee  
NCDC   National Climatic Data Center  
NFHL    National Flood Hazard Layer  
NFIP    National Flood Insurance Program  
NLCD    National Land Cover Data  
NOAA   National Oceanic Atmospheric and Atmospheric Administration 
NWS    National Weather Service  
PDC   Planning District Commission 
PRISM  Parameter-elevation Regressions on Independent Slopes Model 
Risk MAP   Risk Mapping, Assessment, and Planning  
RL    repetitive loss  
SFHA    Special Flood Hazard Area  
SRL    severe repetitive loss  
STAPLE/E  Social, Technical, Administrative, Political, Legal, Economic, and 

Environmental 
UASI    Urban Areas Security Initiative  
USACE   U.S. Army Corps of Engineers  
USGS    U.S. Geological Survey  
VA DCR   Virginia Department of Conservation and Recreation  
VDEM   Virginia Department of Emergency Management  
VDOF    Virginia Department of Forestry  
VDOT    Virginia Department of Transportation   
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