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SECTION I — EXECUTIVE SUMMARY
The City of Chesapeake is vulnerable to many types of natural hazards — including
hurricanes, nor’easters, floods, tornadoes, winter storms, earthquakes and wildfires —
and has experienced the effects of each of these at some point in its history. The City
of Chesapeake is also susceptible to various manmade hazards. As of January 2007,
the Department of Homeland Security (DHS) designated the City as having a high
threat of terrorism by including Chesapeake in the Hampton Roads Urban Areas
Security Initiative. Now that Chesapeake is considered one of the few Tier II UASI
communities in the nation, there is a need to include manmade mitigation efforts in this
update of the City’s Natural Hazards Mitigation Plan. For the most part, the manmade
portion of the mitigation plan will be incorporated into this document when possible.
However, as the issues surrounding manmade hazards are sensitive and somewhat
divergent from natural hazards, the manmade section will stand alone as an Appendix.
For the most part, the last 50 years have been relatively quiet in terms of natural
disasters throughout southeastern Virginia. However, the last few decades of
exponential growth within the City of Chesapeake has placed more development than
ever in harm’s way, increasing the potential for severe economic and social
consequences if a major disaster or other catastrophic event were to occur today. Such
an event could have the potential to cost the city’s government, residents, and
businesses millions of dollars in damages to public buildings and infrastructure, lost tax
revenues, unemployment, homelessness, and emotional and physical suffering for
many years to come.
The original Natural Hazard Mitigation Plan was prepared for the City of Chesapeake in
2002 and was in accordance with the requirements of the Disaster Mitigation Act of
2000. A Federal Emergency Management Agency (FEMA) approved mitigation plan
helps the city to:
· Better understand local hazards and risks;
· Build support for mitigation activities;
· Develop more effective community hazardreduction policies and integrate
mitigation concepts into other community processes;
· Incorporate mitigation into postdisaster recovery activities; and
· Obtain disasterrelated grants in the aftermath of a disaster.
Hazard Identification and Risk Assessment
A Hazard Vulnerability Assessment (HVA) was completed for the City of Chesapeake in
2002. Information from that study was used in the original Natural Hazard Mitigation
Plan. The prioritization of the hazards to the City of Chesapeake was based on the
probability that a hazard would affect the city and its impacts to the city should a
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disaster strike. Values were assigned to each hazard type, based on the hazard’s
highest potential hazard level. These hazard level categories represent the likelihood of
a hazard event, which could significantly affect the city. These categories are based on
the classifications used in the city’s original Hazard Vulnerability Assessment document
and are High, MediumHigh, Medium, and Low.
In order to focus on the most significant hazards; only those assigned a level of highly
likely or critical have been included for analysis in the risk assessment. Other hazards
will be evaluated on a more qualitative basis for a more general view. This prioritization
is based on historic probability of impact and will be reflected as such in the mitigation
activities outlined in this plan. Figure 1.1 summarizes the results of this analysis, which
is explained more fully in Section VI of this plan. A detailed Hazard Analysis Worksheet
can be found in Appendix A.
FIGURE 1.1 – HAZARD IDENTIFICATION RESULTS
HAZARD TYPE

HAZARD LEVEL

Flood

High

Wind Events (Tornado, Nor’easter, Hurricane)

High

Drought

MediumHigh

Winter Storms

Medium

Wildfire

Medium

Since flooding and wind events have the highest hazard level as determined and
evaluated by the NEMAC they will received a quantitative analysis for vulnerability.
Drought, Wildfire, and winter storms will be analyzed on a descriptive basis. Since most
of the damages and loss to the city are from flooding and wind events, this will highlight
the biggest priorities for mitigation actions.
The Mitigation Strategy
During the presentation of findings for the hazard identification and risk assessment
workshop, the original Mitigation Advisory Committee (MAC) was asked to provide
comments and suggestions on actions and policies, which could lessen the city’s
vulnerability to the identified hazards. The following overarching community goal and
six specific goals were developed by the MAC to guide the city’s future hazard
mitigation activities.
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OVERARCHING COMMUNITY GOAL: “To develop and maintain a disaster resistant
community that is less vulnerable to the economic and physical devastation associated
with natural hazard events.”
GOAL 1: Enhance the safety of residents and businesses by protecting new and
existing development from the effects of hazards.
GOAL 2: Protect new and existing public and private infrastructure and facilities from
the effects of hazards.
GOAL 3: Increase the city’s floodplain management activities and participation in the
National Flood Insurance Program.
GOAL 4: Ensure hazard awareness and risk reduction principles are institutionalized
into the city’s daily activities, processes, and functions by incorporating it into policy
documents and initiatives.
GOAL 5: Enhance communitywide understanding and awareness of community
hazards.
GOAL 6: Publicize mitigation activities to reduce the city’s vulnerability to the identified
hazards.
Mitigation Strategies, for each of these goals are laid out with an implementation
strategy and timeframes in Section VIII of this plan.
While these goals were originally developed for the original mitigation plan, they are still
applicable today. After much discussion during this revision, these goals remain
unchanged for the new updated plan.

2007 Natural Event Mitigation Plan Update
The original plan was adopted by City Council one month before Hurricane Isabel
affected the City of Chesapeake in 2003. Hurricane Isabel was the first event to affect
Chesapeake since the backtoback storms of Floyd, Dennis and Irene in 1999, and the
creation of the Office of Emergency Management. Therefore, mitigation was in the
thoughts of many city officials during and after that event. The City’s commitment to
disaster resistance was underlined by the implementation of so many of the strategies
in the original plan.
The Natural Event Mitigation Advisory Committee (NEMAC) teamed with the
Chesapeake Office of Emergency Management to complete the first update to the
Natural Event Mitigation Plan in early 2007. NEMAC continues to support the goals set
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forth in the original plan. A complete risk analysis was performed and incorporated both
growth of the City since 2002 and also the many policy changes since the original plan
was adopted. The plan update process took approximately two years.

Conclusion
In 2003, the City of Chesapeake was the first community in the Commonwealth of
Virginia to adopt a local hazard mitigation plan. The plan revision continues to
symbolize the City of Chesapeake’s commitment and dedication to the enhancement of
the safety of its residents and businesses by taking action before a disaster strikes.
While the city cannot prevent natural hazard events from occurring, it can minimize the
disruption and devastation that so often accompanies these disasters. The City of
Chesapeake continues toward its goal to become a Disaster Resistant Community.
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SECTION II — INTRODUCTION
Mitigation
Mitigation is commonly defined as sustained actions taken to reduce or eliminate
longterm risk to people and property from hazards and their effects. Hazard
mitigation focuses attention and resources on community policies and actions
that will produce successive benefits over time. A mitigation plan states the
aspirations and specific courses of action 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 daytoday activities and decisions regarding regulations and
ordinances, granting permits, and in funding capital improvements and other
community initiatives. Additionally, these local plans will serve as the basis for
states to prioritize future grant funding as it becomes available.
It is hoped that the City’s hazard mitigation plan will be a tool for all community
stakeholders to use by increasing public awareness about local hazards and
risks, while at the same time providing information about options and resources
available to reduce those risks. Teaching the public about potential hazards will
help the community protect itself against the effects of the hazards, and will
enable informed decision making on where to live, purchase property, or locate
their businesses.
The Local Mitigation Planning Impetus
On October 30, 2000, President Clinton signed into law the Disaster Mitigation
Act of 2000 (DMA 2000), which established a national disaster hazard mitigation
grant program that would help to reduce loss of life and property, human
suffering, economic disruption, and disaster assistance costs resulting from
natural disasters.
DMA 2000 amends the Robert T. Stafford Disaster Relief and Emergency
Assistance Act and has added a new section, §322 Mitigation Planning. Section
322 requires local governments to prepare and adopt jurisdictionwide hazard
mitigation plans for disasters declared after November 1, 2003, as a condition of
receiving Hazard Mitigation Grant Program (HMGP) project grants and other
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forms of nonemergency disaster assistance. Local governments must review
and if necessary, update the mitigation plan every five years from the original
date of the plan to continue program eligibility.
Interim Final Rule Planning Criteria
As part of the process of implementing DMA 2000, The Federal Emergency
Management Agency (FEMA) prepared an Interim Final Rule (the Rule) to define
the mitigation planning criteria for States and communities. Published in the
Federal Register on February 26, 2002, at 44 CFR Part 201, the Rule serves as
the governing document for DMA 2000 planning implementation.
Organization of the Plan
This planning document has been organized in a format that follows the process
enumerated in the Rule. The next section,
Section III – Planning Process describes the City of Chesapeake’s stakeholder
involvement and defines the processes followed throughout the creation of this
plan.
Section IV – Accomplishments describes completed projects / actions since the
original plan was adopted.
Section V  Community Profile provides a physical and demographic profile of
the city, looking at things such as geography, hydrography, development, people,
and land uses within the city.
Section VI – Risk Assessment evaluates the natural hazards likely to affect the
City of Chesapeake, and quantifies whom, what, where, and how the city may be
vulnerable to future hazard events.
Section VII – Capability Analysis analyzes the city’s policies, programs, plans,
resources, and capability to reduce exposure to hazards in the community.
Section VIII – Mitigation Strategy addresses the city’s issues and concerns for
hazards by establishing a framework for lossreduction activities and policies.
The strategy includes a community vision, goals, objectives, and a range of
actions to achieve the goals.
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Section IX – Plan Maintenance Procedures specifies how the city will monitor,
evaluate, and update the plan. This section includes a process for continuing
stakeholder involvement once the plan is completed.
Section X – Appendices are the last section of the plan, and include
supplemental reference materials, more detailed calculations, methodologies,
commonly used mitigation terms and an acronym list. The Appendices section
also contains the City of Chesapeake Manmade Hazard Mitigation Plan, which is
for official use only.
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SECTION III — PLANNING PROCESS
The City of Chesapeake Office of Emergency Management along with the Natural
Events Mitigation Advisory Committee (NEMAC) were comfortable with the format of the
existing planning process section.
The section was revised to display public
involvement since the plan was approved and the planning process for the plan update.
In late 1999, the Federal Emergency Management Agency (FEMA) and the Virginia
Department of Emergency Management (VDEM) selected the City of Chesapeake to be
a participating community in the Project Impact Program. The program was a
nationwide initiative dedicated to help make communities become disasterresistant
through a local partnership of government officials, citizens, private sector companies,
professional and civic associations, learning institutions, volunteer and community
organizations, and the media. Representatives from each of these community
stakeholder groups formed a Project Impact Steering Committee to develop disaster
prevention and preparedness programs to reduce the impact of natural and manmade
disasters.
The City of Chesapeake’s Project Impact goals were based on the principles of hazard
awareness and disaster prevention. These goals included:
·
·
·
·

Ensure that the city has sustainable communities and businesses resistant to the
human and economic costs of disasters;
Maintain and enhance the economic stability, public health, and safety to the
communities of the city;
Ensure that the city’s cultural richness and environmental quality are not
jeopardized by the occurrence of a disaster; and
Recognize the potential impact of natural or manmade hazards on public and
private buildings and facilities, and the utility and transportation systems that
serve them.

The Original (2003 – 2008) Natural Hazards Mitigation Plan
From 2000 to 2002, the Steering Committee held regular meetings and continually
worked on the City’s Hazard Vulnerability Assessment (HVA). The Steering Committee
coordinated and consulted with other entities and stakeholders to identify and delineate
natural and manmade hazards within the city and to assess the risks and vulnerability of
public and private buildings, facilities, utilities, communications, transportation systems,
and other vulnerable infrastructure.
In February 2003, the city contracted with Dewberry & Davis LLC to build upon their
completed HVA and Project Impact efforts and work with the community to develop the
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original Natural Hazards Mitigation Plan. A Mitigation Advisory Committee (MAC)
comprised of public representatives, private citizens, businesses, and organizations was
brought together to work with the Dewberry team and provide input at key stages of the
process. Efforts to involve City 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, emails of minutes and updates,
strategy development workshops, and teleconferences, and opportunities for input and
comment on all draft deliverables.
The original Natural Hazards Mitigation Plan was completed in 2003 and was approved
by FEMA in April 2004. The Natural Event Mitigation Advisory Committee (NEMAC)
was created by City Council as one of the plan’s mitigation strategies. NEMAC is a
seventeen member committee comprised of eight Chesapeake citizens and nine city
employees from various departments, each having responsibilities in mitigation and
recovery for the City.
NEMAC held its first committee meeting in December 2004. Its first order of business
was to develop bylaws, followed by its first report to City Council. A citizen has served
as the Committee’s chairperson since January 2005. Much of 2005 was spent trying to
gain a sense of consistency with the committee members. The ordinance from which
NEMAC was created requires that there be a majority of citizen members in attendance
to constitute a quorum. It has been a challenge to meet this requirement consistently.
All NEMAC meetings are open to the public. Each meeting is advertised on the City’s
Cable Channel 48, as well as on the City’s website and in all public libraries. A non
member citizen attended several meetings in 2007.
2008 – 2013 Update to the Natural Hazards Mitigation Plan
A primary responsibility of NEMAC is to assist in the update of the Mitigation Plan.
Much of the 2007 calendar year was spent on this project.
Rather than hire a consultant for the first revision, a grant was applied for to allow the
city to hire a planner to assist in the process. The first person to fill the planner position
came on board in early 2006. The first planner left the City in early 2007 and the
position was filled again in May 2007. Much of the work was done as a concerted effort
between the Office of Emergency Management and NEMAC.
Each NEMAC meeting in 2007 was dedicated to the Mitigation Plan Update. A
subcommittee was formed in January. The subcommittee, made up of a majority of
citizen committee members along with several city employee members, met in February
and April 2007 to review and provide input on Section 8 of this plan. For a description
of each meeting please see Figure 3.6.
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NEMAC Mitigation Plan Update Team
NEMAC itself is a purposefully diverse group of City employees, citizens and community
organizations. It is this diversity within the committee that provides strength in unique
and varied viewpoints regarding different issues. As the Office of Emergency
Management moved forward with the Mitigation Plan Update, it was decided that
NEMAC should be instrumental in providing guidance and contributing to the plan. As
such, the following is a listing of the planning team and their respective organizations.
NEMAC decided to keep to the same format and a similar planning process that was
successful in the original plan development. This section was revised and updated to
reflect that decision.
FIGURE 3.5 – NEMAC MITGATION PLAN UPDATE TEAM

Kendall Calvert
Rick Randall
Joey Rothgery
Shelley Jaye
Scott Whitehurst
Cherie Walton
William Jones
Jeff Parrish
Sara Ruch
Jim Scruggs

Citizen
Citizen
American Red Cross
Citizen
Citizen
Citizen
Citizen
Citizen
Citizen
Citizen

CITY DEPARTMENTS
Heath Covey
Public Communications
Eric Martin
Public Works
Tom Elder
Economic Development
Scott Meyer
Planning
Michelle Oblinsky
Fire Department/OEM
John Knowles
Public Utilities
Robert Smalley
Neighborhood Services
Tim Winslow
Facilities
Sheri Arnold
Neighborhood Services
Jennifer White
Planning
Steven Wright
Economic Development
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Public Participation and Citizen Input
There has been continued public involvement in every step of the update process. Draft
copies of the plan were on public display for review at all seven public libraries, the
Office of Emergency Management, the Planning Department and the City’s website
beginning on October 8, 2007. As shown in Figure 3.6 below, several opportunities
were provided to the public for input and participation throughout the planning process.
One open public meeting was held on November 15, 2007, to allow the general public
an opportunity to meet with the NEMAC members, ask questions, and provide
comments and input on the draft mitigation plan.

FIGURE 3.6 — PUBLIC PARTICIPATION THROUGHOUT THE
PLANNING PROCESS
DATES

12/16/2004

1/20/2005
2/17/2005
3/17/2005
4/21/2005
5/19/2005
6/16/2005
7/21/2005
9/15/2005
11/17/2005

1/19/2006
3/16/2006

SUMMARY OF METHODS
First NEMAC Meeting; Discussion of Mitigation Plan History, Purpose of Committee;
Selected Temporary Chair (Citizen, Kendall Calvert), and Temporary ViceChair
(Neighborhood Services / Inspection representative, Robert Smalley); Office of
Emergency Management staff appointed as Temporary Secretary (Michelle Tilley
Oblinsky)
NEMAC Meeting: Bylaws Review; Review of Mitigation Grants available; Discussion of
Annual Report to City Council; Discussion of Revision to Floodplain Ordinance
NEMAC Meeting: Draft Bylaws Review; Review of Annual Report to City Council;
Discussion of Floodplain Ordinance
NEMAC Meeting: Review of Bylaws; Floodplain Ordinance update; Review of Annual
Report to Council; Review of Land Use Map; Review of State Corporation Commission
Report on undergrounding of utilities; Review of draft Mitigation Brochures
NEMAC Information Meeting – No quorum present
NEMAC Information Meeting – No quorum present
NEMAC Information Meeting – No quorum present
NEMAC Meeting: Approval of Bylaws; Status of Mitigation Brochures; Floodplain
Ordinance adopted at June 16, 2006 City Council Meeting; Election of 2005 Officers –
existing slate elected unanimously; Video shown “Tale of Two Houses” from FLASH –
A Mitigation success Story
NEMAC Meeting Canceled due to Hurricane Ophelia / Staff deployed to Gulf Coast
NEMAC Meeting: Floodplain Ordinance revisited; Discussion of grants received –
Community Development Block Grant for Portlock Drainage Improvement (project
listed in Mitigation Plan); Also PreDisaster Mitigation Grant for planner position in
Office of Emergency Management
NEMAC Meeting: Nominations for committee leadership taken, started discussion of
plan revision.
NEMAC Meeting: Discussion of mitigation activities for the coming year: critical
infrastructure evaluations, public hydrant labeling, Floodplain Manager position, CRS
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FIGURE 3.6 — PUBLIC PARTICIPATION THROUGHOUT THE
PLANNING PROCESS
DATES
5/18/2006
8/17/2006
9/21/2006
10/19/2006
1/18/2007
2/15/2007
3/15/2007
4/19/2007
5/17/2007
8/16/2007
9/20/2007
10/1/2007
10/8/2007
10/10/2007 –
12/31/2007
11/15/2007
12/31/2007

SUMMARY OF METHODS
application, NOAA radios, and PW drainage issues.
NEMAC Meeting canceled due to lack of quorum.
NEMAC Meeting: Presentation on safety glazing for Public Safety Building, Mobile
Home Brochures discussed, Strategy on Floodplain mapping issues, elevation project
update (Inland Colony)
NEMAC Information Meeting – No quorum present
NEMAC Meeting: Discussion of Essential Facilities, Letter to Council on CRS
application discussed, plan for assistance from Committee on Mitigation Plan update
formulated for 2007, and Recent flooding event discussed.
NEMAC meeting; Citizen Chair reelected
NEMAC Information Meeting – No quorum present
NEMAC Meeting: Report to Council reviewed and edited, Distribution of work on
Mitigation Plan update presented.
NEMAC Information Meeting – No quorum present
NEMAC Meeting: Mitigation brochures discussed Progress reports on different
sections of Mitigation Plan update, evacuation issues with North Carolina discussed.
NEMAC Meeting: Mitigation Plan update discussed and revisions worked on for
duration of meeting.
NEMAC Meeting: VDEM mitigation reps in attendance to review progress on
Mitigation Plan update, Citizen membership issues discussed.
News Release of Mitigation, and Draft Plan Posted on City Website
Request for Citizen Input Posted In Public Libraries
Public Notice of Public Meeting for the Draft Mitigation Plan – Draft Plans Available for
Review at the City’s Office of Emergency Management,. Planning Department, and all
seven Public Libraries, as well as the City’s website
Public Meeting for Citizen Input to the DRAFT plan
Public Comments Due for the Draft Mitigation Plan

Neighboring communities were not directly involved in the City of Chesapeake
Mitigation Plan update, as all adjacent jurisdictions are party to a regional
mitigation plan. The City of Chesapeake is the lone Hampton Roads jurisdiction
with a stand alone plan. Academia was also omitted from the planning update
process as the City of Chesapeake has no University or College within its
boundaries.
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ORDINANCE AMENDING CHAPTER 2 OF THE CHESAPEAKE CITY CODE,
ARTICLE V THEREOF, ENTITLED “BOARDS, COMMITTEES AND COMMISSIONS,”
TO ESTABLISH THE NATURAL EVENT MITIGATION ADVISORY COMMITTEE FOR
THE CITY OF CHESAPEAKE.
DIVISION 25. NATURAL EVENT MITIGATION ADVISORY COMMITTEE
Sec. 2620.39. Creation; composition; appointment; compensation.
(a) There is hereby established an advisory committee to be known as the
"Natural Event Mitigation Advisory Committee."
(b) The committee shall derive its authority from, and be administered by, city
council.
(c) The committee shall consist of 17 members who shall serve on the
committee without compensation. The membership shall consist of the following:
(1) Five legal residents of the city;
(2) Two representatives of the city's business community;
(3) One representative of a nonprofit organization providing services in
the city;
(4) The city director of economic development, or designee;
(5) The city director of general services or designee;
(6) The city fire chief, or designee;
(7) The city director of neighborhood services, or designee;
(8) The city neighborhood services coordinator, or designee;
(9) The city director of planning, or designee;
(10) The city director of public communications, or designee;
(11) The city director of public utilities, or designee; and
(12) The city director of public works, or designee.
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(d) All members of the committee, other than city employees hereby designated
to serve in their official capacities, shall be appointed by city council. Such
members shall be appointed by city council for terms of three years; provided,
however, that of those first appointed, five members shall be appointed for three
year terms and three members shall be appointed for two year terms. All
vacancies on the committee shall be filled by the city council for the unexpired
portion of the term.
(Ord. No. 03O114, 101403; Ord. No. 05O034, 32205)
Sec. 2620.40. Removal of members.
Any member of the committee may be removed at the pleasure of the city
council.
(Ord. No. 03O114, 101403)
Sec. 2620.41. Presiding officer; quorum.
(a) The committee shall elect annually a presiding officer and shall make rules
and forms for the procedures consistent with the laws of the city and of the state.
(b) Notwithstanding any other provision of this Code to the contrary, a quorum
shall consist of a majority of the members of the committee who are not city staff
members serving in their official capacities.
(Ord. No. 03O114, 101403)
Sec. 2620.42. Duties and purpose.
(a) The committee shall monitor the efficiency and effectiveness of various
natural hazard mitigation strategies and will make recommendations to city
council for additional improvements. The committee shall have no authority to
obligate or expend any city funds without the express authorization of city
council.
(b) The committee shall review each year's local natural hazard events and
impacts, community activities that may help or hinder mitigation capabilities, and
the progress of mitigation activities. Results of this review shall be presented to
the city council and state department of emergency management on or before
June 1 of each year for the previous year.
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(c) The committee shall undertake a comprehensive review and evaluation of
the city's natural hazards mitigation plan every five years. Any revisions to the
plan shall be presented to city council for consideration. Once adopted by city
council, the plan shall be sent to the state department of emergency
management and the federal emergency management agency.
(Ord. No. 03O114, 101403)
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SECTION IV — ACCOMPLISHMENTS
The original Natural Hazards Mitigation Plan (the Mitigation Plan) was completed in the
fall of 2003. The Mitigation Plan was approved by the Virginia Department of
Emergency Management (VDEM) in early 2004 and then by the Federal Emergency
Management Agency (FEMA) in April 2004. Chesapeake was the first locality in the
Commonwealth of Virginia to have its mitigation plan approved by FEMA.
The Mitigation Plan called for the creation of the Natural Event Mitigation Advisory
Committee (NEMAC) as a City Council appointed board / commission. The first
NEMAC meeting was held in December 2004. Both citizens and city employees, in
departments with responsibilities in mitigation or recovery, serve on NEMAC.
The responsibilities of NEMAC include:
· Monitoring the efficiency and effectiveness of the mitigation strategies found in
Section 8 of this plan and making recommendations to City Council on additional
improvements.
· Reviews the natural events affecting the City each year and reports any impacts
to City Council.
· Reviews and participates in the update of the Mitigation Plan.
Various City Departments have worked with NEMAC to accomplish many of the
mitigation strategies listed in the original mitigation plan. A list of the efforts made by
both the City and NEMAC can be found in the following pages. Figure 4.1 lists
completed mitigation strategies. Mention of these completed projects can be found in
the annual reports submitted in 2005, 2006 and 2007. In addition to the projects
mentioned in the original plan, several other projects or efforts have been made since
2003; these are listed in Figure 4.2.
In summary, although NEMAC has experienced “growing pains” with regard to
membership since 2004, committee members have a positive working relationship. City
Departments and NEMAC are dedicated to making the City of Chesapeake a Disaster
Resistant Community.
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FIGURE 4.1 – MITIGATION STRATEGY ACCOMPLISHMENTS
GOAL

STRATEGY

IMPLEMENTATION PROJECT

YEAR
SCHEDULED

2004 – 2007: City began
working with homeowners in
the Inland Colony
neighborhood to elevate five
homes out of the floodplain.
One citizen voluntarily
withdrew from the project
leaving four homes to
elevate.

Goal 1 
Enhance the
safety of
residents and
businesses by
protecting new
and existing
development
from the effects
of hazards.

PROJECT STATUS

Target FEMA’s Repetitive
Loss Properties throughout
the City for potential
mitigation projects.

Office of Emergency Management
submits Mitigation Grant Applications
to the Virginia Department of
Emergency Management.

2005  2008

2007: RFC grants received to
acquire 3 properties on RFL
list. Homes are now
demolished and permanent
open space.
2008: RFC grant funds
approved for two more
homes
Overall: Project is ongoing
with several elements
completed to date.
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FIGURE 4.1 – MITIGATION STRATEGY ACCOMPLISHMENTS
GOAL

STRATEGY

IMPLEMENTATION PROJECT

YEAR
SCHEDULED

PROJECT STATUS

2003 – 2005

With guidance from NEMAC
radios have been
programmed and distribution
has begun. Project will be
closed out by November
2008.

Goal 1
(continued) 
Distribute 100 NOAA
Weather Radios to residents
that are most vulnerable to
wind events for free.

Goal 2 –
Protect new and
existing public
and private
infrastructure and
facilities from the
effects of
hazards.

Replace glass in public
safety building with impact
resistive glass.
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Office of Emergency Management will
identify and distribute radios to
residents

Study already completed by Facilities
Management. Office of Emergency
Management applies for PreDisaster
Mitigation funds.

2003 – 2005 /
2005 – 2008

NEMAC wrote a letter to City
Council to request funding for
window upgrade.
2006:
City Yearend Funds
dedicated in October 2006.
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FIGURE 4.1 – MITIGATION STRATEGY ACCOMPLISHMENTS
GOAL
Goal 2
(continued)–

STRATEGY

IMPLEMENTATION PROJECT

YEAR
SCHEDULED

Initiate discussions with
public utility companies
about incorporating
mitigation strategies as
infrastructure is laid,
maintained, or repaired.
Will invite utilities to make a
presentation to the NEMAC
to begin dialogue.

A report by the State Corporation
Commission after Hurricane Isabel
stated that the act of retroactively
placing utility lines underground is
impractical and costly. The City
currently requires that all new utility
lines be buried in new developments

2003 – 2005 /
2005 – 2008

Support Public Works
initiatives to improve storm
water infrastructure as part
of the required Phase III
improvements.

The NEMAC in conjunction with Public
Works seeks alternative funds for
Phase III implementation of
infrastructure improvements in Deep
Creek, Portlock, Elmwood Landing,
etc.

PROJECT STATUS

2004:
Complete

2005 – 2007:
Portlock and Money Point
projects funded with
Community Development
Block Grant Funding in 2005
Completed.

Goal 3 –
Increase the
city’s floodplain
management
activities and
participation in
the National
Flood Insurance
Program.

Update the City’s Flood
Plain Ordinance

SECTION IV – ACCOMPLISHMENTS

NEMAC in conjunction with the
Department of Neighborhood Services
evaluates and makes
recommendations concerning the
Floodplain Ordinance.

2003 – 2005

Page 4

2005: Completed.
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FIGURE 4.1 – MITIGATION STRATEGY ACCOMPLISHMENTS
GOAL

STRATEGY

Goal 4 –
Ensure hazard
awareness and
risk reduction
principles are
institutionalized
into the city’s
daily activities,
processes, and
functions by
incorporating it
into policy
documents and
initiatives.

Obtain official recognition of
the Natural Event Mitigation
Advisory Committee
(NEMAC) by the city in
order to help institutionalize
and develop and ongoing
mitigation program.

SECTION IV – ACCOMPLISHMENTS

IMPLEMENTATION PROJECT

City Council appoints the Natural Event
Mitigation Advisory Committee as an
official working group. At a minimum,
representatives from departments from
that have roles in emergency
management, recovery, the
environment and regulatory or
development functions should be
included.

YEAR
SCHEDULED

PROJECT STATUS

2003 – 2004:

2003 – 2004

City Council appoints
NEMAC members. First
meeting held December
2004. Bimonthly meetings
held 2005, 2006 & 2007.
Project Status: Completed
with ongoing activities.
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FIGURE 4.1 – MITIGATION STRATEGY ACCOMPLISHMENTS
GOAL

STRATEGY

IMPLEMENTATION PROJECT

YEAR
SCHEDULED

PROJECT STATUS
2005 – 2007:

Goal 5 –
Enhance
communitywide
understanding
and awareness
of community
hazards.

Increase outreach and
educational opportunities to
residents, businesses,
tourists, and city officials
about hazards.

The Natural Event Mitigation Advisory
Committee coordinates with the Public
Communications
Department
to
develop awareness and prevention
brochures for new residents, and
evacuation
information.
The
Committee also works with Public
Communications to air seasonal
weather awareness shorts on WCTV
48 and for the local hotel cable
network.

2003 – 2005 /
2005  2008

NEMAC assisted with the
development of several
informational brochures
which discuss mitigation and
other preparedness practices.
One focused on Mobile and
Manufactured Housing. This
brochure was created in both
English and Spanish. Another
brochure focused on
preparations for City
employees. The employee
brochure was distributed to
all City employees at the
beginning of the 2005
hurricane season. A third
brochure was sent to all
Chesapeake citizens with
their fall storm water bills.
2007:

2003 – 2005 /
2005  2008

SECTION IV – ACCOMPLISHMENTS
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Office of Emergency
Management, and Public
Communications script and
produce five public service
announcements for City’s
Channel 48.
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FIGURE 4.1 – MITIGATION STRATEGY ACCOMPLISHMENTS
GOAL

STRATEGY

IMPLEMENTATION PROJECT

Increase outreach and
educational opportunities to
residents, businesses,
tourists, and city officials
about hazards.

The Natural Event Mitigation Advisory
Committee coordinates with the Public
Communications Department to
develop awareness and prevention
brochures for new residents, and
evacuation information. The
Committee also works with Public
Communications to air seasonal
weather awareness shorts on WCTV
48 and for the local hotel cable
network.

(Continued)

PROJECT STATUS

2007:
2003 – 2005 /
2005  2008

Office of Emergency
Management held 7 public
information meetings at each
Public Library on Hurricane
Preparedness

(Continued)

Goal 5 –
(Continued)

YEAR
SCHEDULED

Partner with adjacent
communities and the
Hampton Roads Planning
District Commission to
develop and promote
seasonal educational
materials and programs
regarding the risks of
hazards and various
methods of hazard
mitigation (e.g., websites,
pamphlets, lectures, radio
and television ads,
billboards, newspapers).

SECTION IV – ACCOMPLISHMENTS

The Natural Event Mitigation Advisory
Committee, Emergency Management,
and Public Communications works with
the local emergency coordinators and
Hampton Roads Planning District
Commission to supplement the
region’s preexisting outreach program.

2004, 2006 & 2007:
2003 – 2005 /
2005  2008

Page 7

Regional Hurricane Expos
held at area malls to
distribute preparedness
information

City of Chesapeake
Hazard Mitigation Plan

FIGURE 4.1 – MITIGATION STRATEGY ACCOMPLISHMENTS
GOAL

STRATEGY

IMPLEMENTATION PROJECT

YEAR
SCHEDULED

2007:

Goal 6 –
Publicize
mitigation
activities to
reduce their
vulnerability to
the hazards.

PROJECT STATUS

Develop “hazard information
centers” on the City’s web
site and public libraries
where individuals can find
hazard and mitigation
information.

Department of Public Communications
and the Natural Event Mitigation
Advisory Committee to work together
to develop hazard information centers
in both electronic and printed formats.

2003 – 2005

Public Communications and
the Office of Emergency
Management completely
revamped the presentation
and information of the City’s
Emergency Management
website. New version was
available at the start of 2007
Hurricane Season.

FIGURE 4.2 – MITIGATION EFFORTS COMPLETED, NOT LISTED IN ORIGINAL MITIGATION PLAN
MITIGATION EFFORTS ACCOMPLISHMENT

YEAR

The City installed transfer switches at several City buildings that are critical to maintain in operation during / after
emergencies. This will greatly simplify the hookup of rented emergency generators.
The Office of Emergency Management obtained grant funding for an additional planner, who will concentrate his / her
efforts on mitigation projects for the City and will work closely with NEMAC. The position is a fulltime position and is
funded, by the grant, until June 2008. The planner position was filled in April 2006. The planner left the City in January
2007 and her replacement was hired in May 2007.
NEMAC began updating the Natural Event Mitigation Plan. The Committee’s goal is to complete the plan’s update before
the end of the 2007 calendar year, well ahead of the June 2008 deadline

SECTION IV – ACCOMPLISHMENTS
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SECTION V — COMMUNITY PROFILE
This section was updated by the relevant City Departments of NEMAC. For example,
the planning department provided information on planning sectors and land use
statistics, public works provided information on infrastructure and transportation,
economic development provided statistics on business and development in the City.
The relevant City Department was responsible for updating their informational portion of
this section.
Geography
Located in the southeastern quadrant of Virginia, the City of Chesapeake is bordered to
the north by the Cities of Portsmouth and Norfolk, to the south by Currituck and
Camden Counties in North Carolina, to the east by the City of Virginia Beach, and to the
west by the City of Suffolk. Averaging 353 square miles of land area within its
jurisdictional boundaries, Chesapeake is the second largest city in land area in Virginia,
and the 13th largest city in the United States. According to the city’s Economic
Development Department, Chesapeake lies within a 750mile radius of 2/3 of the
nation’s population and industrial activity.

Figure 5.1 – Hampton Roads Region, VA

The City of Chesapeake is part of the Hampton Roads region, which includes the Cities
of Virginia Beach, Hampton, Newport News, Williamsburg, Poquoson, Norfolk,
Portsmouth, and Suffolk, and the Counties of York, Matthews, James City, Isle of Wight,
and Gloucester in Virginia, and Currituck County in North Carolina. The 2005 American
Community Survey estimated that 1.6 million residents live in Hampton Roads, and
ranked the region as the 33rd largest Metropolitan Statistical Area (MSA) in the country.
In January 2007, the “Norfolk Area” was designated an Urban Area Security Initiative
(UASI) for FY 2007. The core cities that were identified in the UASI designation are:
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Chesapeake, Hampton, Newport News, Norfolk and Virginia Beach. Historically, there
has been a strong sense of regionalism in the Hampton Roads area. Because of this,
the five core cities included the other 11 jurisdictions in the discussions, decisions and
submission of the FY 2007 UASI grant application.
The purpose of the UASI Program is to address the unique planning, equipment,
training and exercise needs of highthreat, highdensity Urban Areas and assist them in
building an enhanced and sustainable capacity to prevent, protect against, respond to
and recover from acts of terrorism. Funding determinations are based on riskand
effectiveness approach. Guidance required urban areas to take an all inclusive regional
approach and involve contiguous jurisdictions, mutual aid partners, port authorities, rail
and transit authorities, State agencies, Citizen Corps Councils, and MMRS in program
activities. In August 2007, the Hampton Roads region was awarded $8 million to
support the UASI investments submitted.
The Hampton Roads communities are located within the Atlantic Coastal Plains
Province, which is characterized by its low, flat relief. The City's elevation is nearly level
with the highest elevation point being 25 feet above sea level. The overall elevation for
the City of Chesapeake averages about 12.2 feet above sea level. Excluding the Great
Dismal Swamp, approximately onethird of the City of Chesapeake's land area consists
of wetlands.
The Atlantic Coastal Plain is the easternmost of Virginia's physiographic zones. The
zone extends from New Jersey to Florida, and includes all of Virginia east of the Fall
Line, which is the point at which eastflowing rivers cross from the hard, igneous, and
metamorphic rocks of the Southern Piedmont to the relatively soft, unconsolidated
strata of the Coastal Plain (USGS 2001).
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Figure 5.2  Hydrologic Regions of Virginia, USGS Fact Sheet 02301, 02/01

Hydrology
The Eastern Branch, Western Branch, and Southern Branch of the Elizabeth River are
located within the City of Chesapeake. The Eastern Branch is located towards the
northeast portion of the city, while the Western Branch is located in the northwest. The
Southern Branch is the main stem of the Elizabeth River, and is located towards the
southwest and southeasterly portions of the city. The Indian River, which is a major
drainage way for the city, is a tributary of the Eastern Branch. The Southern Branch is
part of the Intracoastal Waterway system, connected by its Deep Creek tributary, which
runs southwest to the Dismal Swamp Canal, and at the North Landing River via the
Chesapeake and Albemarle Canal.
The North Landing River is also a part of the Intracoastal Waterway, and serves as the
easternmost boundary for the city. Other significant bodies of water within the city’s
jurisdictional boundaries include the Northwest River and Lake Drummond.
Watersheds
Two watersheds are located within the City of Chesapeake — the James River
Watershed and the Albemarle Sound Coastal Watershed. The James River Watershed
encompasses approximately 10,432 square miles (6.5 million acres), and its
headwaters are located in Bath and Highland Counties. The James River, which is a
part of the Chesapeake Bay Basin, empties into the Chesapeake Bay at Hampton
Roads.
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Figure 5.4  Albemarle Sound Coastal Watershed

Figure 5.3  James River Watershed

The Albemarle Sound Coastal Watershed is a part of the Pasquotank River Basin, and
encompasses about 3,900 square miles. In Virginia, the watershed is comprised of four
distinct subwatersheds — the Great Dismal Swamp, North Landing River, Northwest
River, and Back Bay. These waters flow into the Albemarle and Pamlico Sounds in
southeastern North Carolina.
Climate
The summer, fall, spring, and winter temperatures are typically mild, averaging 76.5°,
61.9°, 57.2°, and 41.3°, respectively. Average rainfall is approximately 45 inches per
year, and the region usually receives only trace amounts of snowfall annually
(Southeast Regional Climate Center, 2002). Figure 5.5 below summarizes climate data
for the region recorded at Norfolk Airport between August 1, 1948, and December 31,
2005.
Figure 5.5 – Climate Summary
AVERAGES
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Population and Demographics
The 2005 American Community Survey estimated the City of Chesapeake’s total
population to be 214,835 persons. Slightly over half of the population is female
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(111,455) at 51.9%, and 48.1% are male (103,380). The median age is 35.8 years old,
and over 2/3 of the total population (72.9 %) is 18 years old or older. Almost 19% of the
total population are 55 years and older.
Chesapeake has experienced an exponential population growth trend in the last few
decades, increasing over 31% between 1990 and 2000. The HamptonRoads Planning
District Commission (HRPDC) predicts that the city’s population will grow another 44%
to 287,200 persons by the year 2030 (HRPDC, 2004).
Between 1990 and 2000, the number of households in Chesapeake grew almost 35%,
from 51,965 to 69,900. By 2030, the HRPDC estimates that the number will increase to
105,800 households.
Labor and Industry
The City of Chesapeake was created in 1963 with the merger of Norfolk County and the
City of South Norfolk. Still a relatively young city, Chesapeake has a significant stake in
fostering economic expansion throughout the community. In 2006, 34 new businesses
opened facilities in Chesapeake and 54 existing businesses expanded their operations.
The City’s Economic Development Department estimates that these 88 firms were
responsible for over $193 million in new capital investment, and added an additional
1307 new employees to their payrolls (Department of Economic Development, 2006).
As of June 2006, Chesapeake had 114,416 persons in the civilian labor force, which is
approximately 20.3% of the metro region’s total civilian labor force (563,081). The city’s
unemployment rate remains relatively low at 3.3%, which is below the metro region’s
3.7% (Department of Economic Development, 2006).
Manufacturing, Service, and Support Centers
The City of Chesapeake’s emphasis on sustainable development has placed increased
focus on creating effective strategies to accommodate redevelopment and infill
development opportunities. Accordingly, this emphasis on redevelopment has targeted
four specific initiatives within the City:
·
·
·
·

South Norfolk (SoNo) District
Greenbrier Business District
Great Bridge Village District
South Military Highway Corridor

The City’s abundant land, proximity to major transportation routes, and central, mid
Atlantic location, has created an attractive environment for both foreign and domestic

SECTION V – COMMUNITY PROFILE

Page 5

City of Chesapeake
Hazard Mitigation Plan

firms. Over 80 manufacturers employing approximately 90,000 people are located in
Chesapeake. A few of the major businesses are listed below.
Major Manufacturing Employers:
·
·
·
·
·
·
·
·
·

American GFM Corporation
Chesapeake Hardwood Products, Inc.
Exxon Mobile Corporation
Flow Serve, Inc.
Mitsubishi Chemical America, Inc.
Plasser American Corp.
Sumitomo Machinery Corp. of America
Usui International Corporation
Yupo Corporation America

Major Service and Support Centers:
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·

Canon Information Technology Systems
Capital Group Companies
Chubb and Son Insurance Group
Cox Communications
Dendrite International
EDS
First Data Resources
Harris Publishing
HSBC
Panasonic Customer Call Service
Pitney Bowes
QVC of Chesapeake
Sentara Healthcare Materials Management Division
U.S. Coast Guard Finance Center
Verizon Communications

Approximately 1,000 acres of industrial property and two business parks are included
within part of the city’s district known as Foreign Trade Zone Number 20. These zones
are outside U.S. customs territory, which means firms can legally import merchandise
into these districts without paying tariffs. The zone has been very successful in
attracting new foreign businesses, and the city now has more than 80 foreignowned
companies from 20 different countries.
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Military Facilities and Related Maritime Industries
The City’s waterfront properties and proximity to major military facilities have attracted
other industries such as the maritime and shipbuildingrelated industries, and oil and
petroleum industries. The City of Chesapeake borders the Norfolk Naval Base, which is
known as the largest naval facility in the world. The greater Hampton Roads Region
includes other major military facilities such as Langley Air Force Base, Fort Monroe,
Fort Eustis, Little Creek Amphibious Base, Camp Pendleton, NAS Oceana, and a
myriad of other small bases. Fentress Landing Field is located in Chesapeake, which is
a Naval Auxiliary Field utilized as a training facility for training naval aviators on carrier
flight operations.
Chesapeake is also home to the U.S. Navy Northwest Radio Station, which is a high
security intelligence base that monitors radio and other communications traffic from
around the world. Major units include the Fleet Surveillance Support Command, the
Naval Satellite Communications Facility, the Coast Guard Communications Master
Station Atlantic, the Marine Corps Security Force Training Company, the Electronic
Warfare Operational Programming Facility, and the NATO Satellite Communications
Facility.
Industrial and Commercial
The City has two regional malls, 50 strip shopping centers, and numerous smaller retail
centers. Additionally, the city is considered one of the most active commercial real
estate markets in the United States having numerous industrial and commercial parks,
some of which are listed below.
Private Industrial and Commercial Parks:
·
Cavalier Business Center
·
Crossways at Greenbrier
·
Greenbrier Business Park
·
Greenbrier Commerce Park
·
Greenbrier Industrial Park
·
Gateway Commerce Park
·
Battlefield Corporate Center
·
Dominion Commerce Park
·
Liberty Executive Park
Municipally Controlled Parks:
·
Cavalier Industrial Park
·
Chesapeake Air Commerce Park
·
Oakbrooke Business & Technology Center
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Agriculture
The city has close to 300 farms, on 60,000 acres, that produce annual sales totaling
$36 million. The largest source of their sales is in the nursery and greenhouse
businesses, and the City is Virginia’s second largest producer. Chesapeake also ranks
among Virginia’s top ten communities in terms of production of agronomic crops such
as soybeans, corn, and wheat. Other agricultural products include alfalfa, hay, corn
silage, vegetables, honey, beef and dairy cattle. The City has over 1,800 horses on
private farms and boarding facilities which contribute to an estimated $12,688,000 in
animal and facility investment.
Schools
With an enrollment of over 39,000 students, Chesapeake Public Schools is the seventh
largest school system in the Commonwealth. Chesapeake has 28 primary and
elementary schools, 10 middle schools, 7 high schools, and over 1,600 acres of school
campus. The schools operate the largest transportation system in the city with more
than 400 buses; in 2006 the school bus fleet traveled over four million miles,
transporting more than 28,000 students to and from school each day. The school
system is also the city’s largest employer with more than 6,000 employees.
Additionally, Chesapeake has five special program centers; an alternative school, a
center for science and technology, a gifted and talented school, a special education
center, and an adult education center. Tidewater Community College operates a
campus within Chesapeake with an annual enrollment of 34,000 students.
Infrastructure
Transportation
The city has eight major highways and roads within its jurisdictional boundaries. These
are I64, I264, I464, I664, US Route 58, US Route 17, Route 168, and Route 168
Bypass. Route 168 is a relatively new fourlane highway that links I64 to North
Carolina and the Outer Banks region, which is a major tourist destination throughout the
year. US Route 58 links Hampton Roads with I95 and I85, which is the primary north
south interstate highway, and US Route 13 connects the city to Virginia’s Eastern Shore
via the Chesapeake Bay Bridge Tunnel.
Both residents and travelers are dependent on the 87 bridges that traverse the city.
Figure 5.6, on the following page, highlights a few of the major bridges and overpasses
in the city.
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FIGURE 5.6 —MAJOR BRIDGES AND OVERPASSES
NAME
C&P RAILROAD BRIDGE
CENTERVILLE T URNPIKE
DRAWBRIDGE
DEEP CREEK BRIDGE
HENRY GILMERTON BRIDGE

Approximate Location and/ or Owner
Located over the Albemarle & Chesapeake Canal
Located on Centerville Turnpike North of Mount Pleasant
Road
Located on Cedar Road East of George Washington Hwy.
Located on Military Highway West of Bainbridge Blvd.

GREAT BRIDGE DRAWBRIDGE

Located on Battlefield Blvd. in Great Bridge

HIGH RISE BRIDGE I64
HIGH RISE BRIDGE ROUTE 168
BYPASS
HODGES FERRY BRIDGE
INDIAN RIVER OVERPASS HWY 407
JORDAN BRIDGE

Located on Route 64 East of Route 17
Located on 168 Bypass crossing the Atlantic Intracoastal
Waterway
Portsmouth Boulevard (City of Chesapeake)
Between Oaklette and Lilac Avenue
Located on Poindexter Street (West of 464)

NORTH LANDING DRAWBRIDGE

Located on Route 165 at Virginia Beach City Line

NORFOLK/SOUTHERN RAILROAD
BRIDGE
STEEL BRIDGE OVER THE SOUTHERN
BRANCH

Located near Burton’s Point
(Norfolk/Southern Railroad)

and

Gilligan

Creek

Located on Dominion Boulevard North of Cedar Road

Working Waterfronts
Waterrelated infrastructure is prevalent throughout the city’s waterways for commercial,
industrial, and recreational uses. Located approximately 20 miles inland from the
Atlantic Ocean, the City has over 120 miles of commercial waterfront land, including
over 12 miles of deep draft channels. According to the City of Chesapeake 2003
Legislative Program Document, the City has more miles of deepwater canals than any
other city in the country. The City is currently responsible for the maintenance, repair,
and replacement of 56 fixed bridges, 4 drawbridges, and 10 overpasses. The City has
four marinas — the Centerville Waterway Marina, the Atlantic Yacht Basin, Chesapeake
Yachts, and the Elizabeth River Boat Landing and Park. A portion of the Atlantic
Intracoastal Waterway cuts through the City, which is a series of federally maintained
inland navigation channels that extend from Norfolk, Virginia to Miami, Florida. The
Intracoastal Waterway was authorized by the Rivers and Harbors Act of 1938, and was
developed and is still maintained by the U.S. Army Corps of Engineers.
Aviation Facilities
The Hampton Roads region’s primary airport is the Norfolk International Airport located
in the City of Norfolk. Chesapeake has two private airports, which are the Chesapeake
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Regional Airport and the Hampton Roads Airport, and one Federal landing field, which
is the Fentress Naval Auxiliary Landing Field.
Rail
Rail operations have long been a part of Chesapeake’s history, both for public and
private uses. Rail lines within the City include CSX Railway Western Branch, Norfolk
Southern, Commonwealth Railroad, the Chesapeake and Albemarle Railroad, and the
Norfolk/ Portsmouth Beltline.
Description of Planning Sectors
All the following figures, tables and information are accurate as of June 2007.
Of the City’s estimated 225,920 total acres of land, less than one quarter (55,000 acres)
of the land is zoned for residential uses. Of that amount, approximately 4,000 acres of
undeveloped property remains available throughout the city for residential development.
The city is divided into nine planning areas that are illustrated in Figure 5.7 below; these
are Camelot, Deep Creek, Great Bridge, Greenbrier, Indian River, Rivercrest, Southern
Chesapeake, South Norfolk, and Western Branch.

FIGURE 5.7  CITY OF CHESAPEAKE PLANNING SECTOR MAP

Development within the northern planning areas of South Norfolk, Indian River Camelot,
and the northeast corner of Deep Creek are urban in nature and are densely populated.
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Western Branch, Rivercrest, Greenbrier, and the northernmost parts of Great Bridge are
suburban in nature. Figure 5.8 summarizes land use by planning area in Chesapeake:
Figure 5.8 — LAND USES BY PLANNING AREA
Residential
Commercial
Industrial
Planning Area
Camelot
47.48%
5%
47.51%
Deep Creek
10.35%
0.93%
4.88%
Great Bridge
41.71%
4.16%
2.33%
Greenbrier
27.37%
7.35%
3.43%
Indian River
74.62%
7.31%
2.18%
Rivercrest
46.72%
11.38%
24.63%
South Norfolk
45.88%
8.6%
43.99%
S. Chesapeake
3.73%
0.13%
0.36%
Western Branch
57.86%
10.1%
3.25%
Source: City of Chesapeake Planning Department, June 2007

Agricultural

13.53%
45.4%
43.09%
2.96%
1.39%

90.76%
26.86%

Other

70.31%
6.4%
18.76%
12.93%
15.88%
1.53%
5.02%
1.93%

Figure 5.9 summarizes population distributions by planning area in Chesapeake:
FIGURE 5.9 — POPULATION DISTRIBUTION
BY PLANNING AREA
PERCENT OF
PLANNING AREA
POPULATION
CAMELOT
3.67%
DEEP CREEK
12.04%
GREAT BRIDGE
22.19%
GREENBRIER
11.89%
INDIAN RIVER
9.15%
SOUTH NORFOLK
11.03%
W ESTERN BRANCH
14.68%
RIVERCREST
9.22%
SOUTHERN CHESAPEAKE
6.15%
SOURCE: CITY OF CHESAPEAKE PLANNING DEPARTMENT

The Western Branch and Great Bridge
planning areas contain the city’s highest
populations — 14.68% and 22.19% of the
total population, respectively. Most of the
newer residential development is occurring
within the Great Bridge, Greenbrier, and
Rivercrest areas.
The City of Chesapeake’s Comprehensive
Plan, Forward Chesapeake 2026, was
updated in March 2005. A full copy of the
plan can be found at the following website:
http://cityofchesapeake.net/services/depart/planning/
complan/3Executive_Summary.pdf

The Forward Chesapeake 2026 Comprehensive Plan (Comprehensive Plan)
represented the first comprehensive review of Chesapeake’s Citywide comprehensive
plan since 1990. This Comprehensive Plan includes this policy document as well as a
2026 Land Use Plan and a 2050 Master Transportation Plan. The Comprehensive Plan
is the culmination of over three years of dialogue and analysis and has included a wide
array of participants including the City Council, Planning Commission, the community at
large, a Plan Advisory Team, a Technical Advisory Committee, City staff, and a team of
consultants. Also, the City Council’s established goals and objectives helped greatly to
form the basis of the Comprehensive Plan. The Comprehensive Plan was adopted by
Chesapeake City Council on March 9, 2005.
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The Comprehensive Plan refers to the Mitigation Plan on page 136. Issue three under
Floodplain states: “The City will protect its citizens by reducing the risk of flood damage
and protecting the natural functions of its floodplain by controlling development in its
flood hazard areas.” The Comprehensive Plan recommends incorporating ordinance
changes as listed in the Mitigation Plain. The City’s floodplain ordinance was adopted
approximately oneyear after the adoption of the Comprehensive Plan. Strategies are
listed on page 230 of the Comprehensive Plan.
Figures 5.10 – 5.14 on the following pages show the approved Land Use (from the 2026
Land Use Plan) within the floodplain. Note the large amount of land use classified as
Conservation on each map. This is an indicator of the City’s efforts to limit development
in the floodplain. A citywide map showing the 2026 Land Use Plan can be found at the
following website:
http://cityofchesapeake.net/services/depart/planning/complan/LandUsePlan_adopted.pdf
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SECTION VI — RISK ASSESSMENT
NEMAC and the Emergency management staff felt that this section should be modified
or enhanced by completing the following: expanding the list of essential facilities from
the original plan, adding two hazards to be assessed, significantly improving data
examined for risk assessments through the use of GIS and correcting loss analysis
errors found in the original plan.
A risk assessment is the process of measuring the potential loss of life, personal injury,
economic injury, and property damage resulting from hazards (FEMA, 2001). A full risk
assessment for natural hazards occurring in the City of Chesapeake was performed in
2002. This process consisted of two main steps — a hazard analysis and a vulnerability
assessment. The vulnerability assessment was updated in 2007 to reflect changes to
the City infrastructure since the original assessment was completed in 2002.
A hazard analysis identifies and describes the types of hazards the city is vulnerable to
and involves the creation of a profile for the most threatening or likely hazards. This
profile evaluates the location, extent, magnitude, probabilities, and likelihood of
occurrence of the hazards. While there are many different natural hazards that could
potentially affect the City of Chesapeake, some hazards are more likely to cause
significant impacts and damages than others are. As such, NEMAC and the Office of
Emergency Management choose to expand the number of hazards previously
examined in the older plan. Wildfire and winter weather were added to the list of
hazards to analyze. Other low probability hazards such as volcanoes, earthquakes,
tsunamis, and sink holes were not examined because they do not pose an immediate
threat. This analysis will attempt to quantify these potential impacts and identify the
hazards that pose the greatest possible risk. Once these hazards have been identified,
further analysis will be conducted to profile these potential hazard events and quantify
Chesapeake’s vulnerability.
The second step in the risk assessment process is the vulnerability assessment, which
estimates the extent of injury and damages that may result from a hazard event of a
given intensity within the city. Vulnerability is defined as the degree of exposure or
susceptibility of people, property, or other community attributes to the effects of hazard
events. This assessment includes an inventory of infrastructure and critical community
facilities, and an estimate of potential dollar losses to vulnerable structures.
The vulnerability assessment examines the potential impact of hazards on the City’s
existing and future land uses, development trends, and demographics within the
identified hazard areas. The 2007 risk assessment considers changes made in terms of
people, property types, and values since 2002.
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In the original plan, two data deficiencies were noted. The first was that the City’s
Comprehensive plan and Land Use plan were under review and therefore not included.
The City’s comprehensive plan, zoning ordinance, and flood plain ordinance have been
revised and adopted since the original Mitigation Plan was approved by FEMA. The
original Mitigation Plan was considered in the development of each of these documents.
The City’s limited Geographic Information System (GIS) capabilities were listed as a
second deficiency in the original Mitigation Plan. The City’s GIS was relatively new in
2002. Many improvements have been made over the last five years; data has a higher
degree of accuracy; more City employees have been trained in the use of GIS; data is
more accessible and links to other databases are more accessible.
Data used in the calculations of the City’s vulnerability to flood damage and wind
damage have also been finetuned in the updated risk assessment. An explanation of
the variables modified can be found in Section 10, Appendix B and Appendix C.
The updated risk assessment for 2007 also takes into account an update made to the
Storm Surge data layer in the City’s GIS. The new data incorporates improvements
made to the National Hurricane Center’s Sea, Lake and Overland Surge from
Hurricanes (SLOSH) Model. A discussion of this model and its impact on the City of
Chesapeake can be found on page 22 of this section.
Critical Facilities
Critical facilities are community assets that are the most important or vital to
emergency management functions (such as response and recovery activities), or for
the daily continuity of government services (now and in the aftermath of a natural
disaster). These include:
·

·

Essential facilities for the health and welfare of the whole population (e.g.,
hospitals, police and fire stations; emergency operations centers,
evacuation shelters, and schools).
Lifeline utility systems (e.g., potable water, wastewater, oil, natural gas,
electric power and communication systems).

The City of Chesapeake owns and services the Water Treatment, Water Distribution,
and Waste Water Collection Infrastructure under the Public Utilities Department.
The storm water infrastructure is owned and serviced by the City of Chesapeake
under the Public Works Department.
Dominion Virginia Power provides electricity, and Virginia Natural Gas and Columbia
Gas of Virginia provide natural gas throughout the City of Chesapeake. Verizon
Communications, Cox Communications, AT&T, Telecove, Cavalier and Level 3
Communications provide local telecommunications services. A local municipal
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system provides sewage collection, and the Hampton Roads Sanitation District
provides sewage treatment. The Southeastern Regional Public Service Authority
provides the solid waste disposal service. The provision of these community
services is vital to the continuity of the city’s normal functions. The city’s critical
infrastructure is listed below. This list of infrastructure is unchanged from the
previous plan. These infrastructure have been evaluated and it has been
determined that their criticality to the operation of the City is the same as was
determined in the original plan. Furthermore, no additional facilities within this
category have been constructed since the original plan was written.
Critical Infrastructure:
· Emergency Operations Center
· Chesapeake Energy Center
· Surry Power Station
· Gaston Hydro Station
· Bowers Hill Substation
· Fentress Substation
· Hickory Substation
· Deep Creek Substation
· Gilmerton Substation
· Yadkin Substation
· Ruritan Substation
· Berkley Substation
· Campostella Substation
· South Norfolk Substation
· Weaver Fertilizer Industrial
Substation

· Cofield Substation
· Hodges Ferry Substation
· Cradock Substation
· Portlock Substation
· Thrasher Substation
· Dozier Corner Substation
· Virginia Natural Gas
· Columbia Gas of Virginia
· A & B Propane
· Lake Gaston Water
Treatment Plant
· Northwest River Water
Treatment Plant

The city’s essential facilities and their locations are listed in Figure 6.1 below.
FIGURE 6.1 — ESSENTIAL FACILITIES
NAME/DESCRIPTION

LOCATION

POLICE AND SHERIFF’S OFFICES
PRECINCT # 1, GREAT BRIDGE

304 Albemarle Drive

PRECINCT # 2, SOUTH NORFOLK

1209 20th Street

PRECINCT # 3, DEEP CREEK

949 N. George Washington Highway

PRECINCT # 4, WESTERN BRANCH

4764 Station House Road

PRECINCT # 5, GREENBRIER

212 Research Drive, Suite 104

SHERIFF’S OFFICE

401 Albemarle Drive
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FIGURE 6.1 — ESSENTIAL FACILITIES
NAME/DESCRIPTION

LOCATION
FIRE STATIONS

FIRE STATION 1 SOUTH NORFOLK

1201 20th Street

FIRE STATION 2 PORTLOCK

1205 Freeman Avenue

FIRE STATION 3 WASHINGTON BOROUGH

1826 Rokeby Avenue

FIRE STATION 4 RED O AK COLONY

104 Lenore Trail

FIRE STATION 5 GREAT BRIDGE

451 Hanbury Road

FIRE STATION 6 FENTRESS

1109 Whittamore Road

FIRE STATION 7 ST BRIDE’S

3329 S. Battlefield Boulevard

FIRE STATION 8 DEEP CREEK

209 George Washington Highway

FIRE STATION 9 CAMELOT

2816 Camelot Boulevard

FIRE STATION 10 BOWER’S HILL

1629 Homestead Road

FIRE STATION 11 DOCK L ANDING

2040 Dock Landing Road

FIRE STATION 12 WESTERN BRANCH

4421 Taylor Road

FIRE STATION 13 CORNLAND

2900 Benefit Road

FIRE STATION 14 GREENBRIER

1101 N. Eden Way

FIRE STATION 15 BELLS MILL

1345 Bells Mill Road
EMERGENCY OPERATIONS

EMERGENCY MANAGEMENT CENTER

304 Albemarle Drive

EMERGENCY OPERATION CENTER #1

304 Albemarle Drive

CALL CENTER # 1

304 Albemarle Drive

CUSTOMER CONTACT CENTER /
EMERGENCY OPERATIONS CENTER CALL CENTER

432 Shea Drive /
304 Albemarle Drive

MEDICAL F ACILITIES
CHESAPEAKE GENERAL HOSPITAL

736 N. Battlefield Boulevard

CHILDREN’S HEALTH SYSTEMS INC.

733 Volvo Parkway

DAVITA CHESAPEAKE DIALYSIS CENTER

1400 Crossways Boulevard, Suite 106

DAVITA GREAT BRIDGE DIALYSIS CENTER

745 Battlefield Blvd North

FRESENIUS CHESAPEAKE KIDNEY CENTER

111 Medical Parkway, Suite 100

FRESENIUS DOMINION DIALYSIS

910 Great Bridge Blvd
URGENT CARE FACILITIES

CHESAPEAKE HEALTH CLINIC

490 Liberty Street

CITY OF CHESAPEAKE FREE CLINIC

1204 20th Street

CHESAPEAKE CARE

2145 S. Military Hwy

PATIENT FIRST

705 N. Battlefield Blvd

BON SECOUR

2845 Cedar Road

PATIENT FIRST

1239 Cedar Road

SECTION VI – RISK ASSESSMENT

Page 4

City of Chesapeake
Hazard Mitigation Plan

FIGURE 6.1 — ESSENTIAL FACILITIES
NAME/DESCRIPTION

LOCATION

DETENTION FACILITIES
CHESAPEAKE CITY JAIL ADULT CORRECTIONS
(MAXIMUM SECURITY)

401 Albemarle Drive

ST. BRIDES CORRECTIONAL CENTER ADULT CORRECTIONS
(MEDIUM SECURITY)

701 Sanderson Road

INDIAN CREEK CORRECTIONAL CENTER
(MEDIUM SECURITY)

801 Sanderson Road

T IDEWATER DETENTION HOME
(MAXIMUM SECURITY)

420 Albemarle Drive
RESIDENTIAL F ACILITIES – SPECIAL NEEDS

SOUTHEASTERN VIRGINIA T RAINING CENTER
(MEDIUM SECURITY)

2100 Steppingstone Square

RESIDENTIAL F ACILITIES – SENIOR DISABLED I NDEPENDENT LIVING
CAMBRIDGE CROSSING SECTION – 1

1937 Robert Hall Boulevard

CAMBRIDGE CROSSING SECTION – 2

1925 Robert Hall Boulevard

CAMBRIDGE CROSSING SECTION – 3

1921 Robert Hall Boulevard

CAMBRIDGE SQUARE

704 Gainsborough Court

CHURCHLAND COURTYARD

3504 Executive Center Drive

KEMET HOUSE

2139 W. Broadmoor Avenue

EMMANUEL ADULT HOME

2035 Spadina Avenue

CEDAR MANOR

1324 Cedar Road

BUTTS ROAD INTERMEDIATE

SCHOOLS / SHELTERS
1571 Mount Pleasant Road

GEORGETOWN PRIMARY

436 Providence Road

HICKORY HIGH

1996 Hawk Boulevard

HICKORY MIDDLE

1997 Hawk Boulevard

GREAT BRIDGE HIGH

301 Hanbury Road West

GREAT BRIDGE I NTERMEDIATE

253 Hanbury Road West

GREAT BRIDGE MIDDLE

441 S. Battlefield Boulevard

HUGO OWENS MIDDLE

2801 Cedar Road

INDIAN RIVER HIGH

1969 Braves Trail

JOLIFF MIDDLE

1021 Joliff Road

OSCAR SMITH HIGH

1994 Tiger Drive

SOUTHWESTERN ELEMENTARY

4410 Airline Boulevard

T HURGOOD MARSHALL ELEMENTARY

2706 Border Road
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FIGURE 6.1 — ESSENTIAL FACILITIES
NAME/DESCRIPTION
WESTERN BRANCH HIGH

LOCATION
1968 Bruin Place

WESTERN BRANCH MIDDLE

4201 Hawksley Drive
OTHER PUBLIC F ACILITIES

INFORMATION T ECHNOLOGY

300 Shea Drive

LIBRARIES & RESEARCH SERVICES

298 Cedar Road

NORTHWEST RIVER WATER T REATMENT PLANT

3550 S. Battlefield Boulevard

LAKE G ASTON WATER T REATMENT PLANT

5416 Military Highway West

PUBLIC WORKS

306 Cedar Road

SCHOOL ADMINISTRATION

312 Cedar Road

COMMUNITY SERVICES BOARD

224 Great Bridge Boulevard

CITY HALL

306 Cedar Road

ANIMAL CONTROL

3807 Cooke Boulevard

ELEVATED STORAGE T ANK

Kempsville Road and
Battlefield Boulevard

ELEVATED STORAGE T ANK

1217 Laurel Avenue

ELEVATED STORAGE T ANK

Bainbridge Boulevard and
Military Highway

ELEVATED STORAGE T ANK

4892 Station House Road

ELEVATED STORAGE T ANK

3824 Cook Boulevard

PUBLIC WORKS OPERATIONS CENTER

925 Executive Boulevard

WATER DISTRIBUTION INFRASTRUCTURE

Citywide

WASTEWATER COLLECTION INFRASTRUCTURE

Citywide

When the original Mitigation plan was written, historical data collected included
accounts of all hazard types. However, some hazards occurred more frequently
than others with a wide range of impacts. By analyzing the historical frequency of
each hazard, along with the associated impacts, the hazards that pose the most
significant risks to the City of Chesapeake were identified. This analysis allowed the
city to focus its hazard mitigation plans on those hazards that are most likely to
cause significant impacts to the community.
The hazard identification results independently confirmed the results of the City of
Chesapeake’s 2002 Hazard Vulnerability Assessment (HVA) which classified
wildfires, winter storms, earthquakes, land caveins, and tsunamis as noncritical
hazards. In addition, the original Mitigation Advisory Committee (MAC) reviewed
these noncritical natural hazards and determined that they do not pose a substantial
risk to the City of Chesapeake. Therefore, in order to focus on the most significant
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hazards, only those hazards assigned a level of High or MediumHigh were
addressed in the original document.
For the 2007 update, the Natural Event Mitigation Advisory Committee (NEMAC)
agreed that the City’s vulnerability remains the same as was identified in the original
plan from 2002. As such, the High hazards of flood and wind events will be
addressed on the pages that follow, and will include detailed vulnerability
assessments. At the end of this section, the MediumHigh hazard of drought, and
medium hazards wildfire and winter weather will be discussed, but will not include a
detailed vulnerability assessment. A detailed Hazard Analysis Methodology and
Worksheet can be found in Appendix A.
Floods
Vulnerability to flooding is one of the most significant hazards faced by the City of
Chesapeake. A majority of the flooding that affects the city is tidal flooding,
which primarily occurs in conjunction with coastal storms such as hurricanes or
nor’easters. The high winds associated with these events can actually push
water towards the shore, increasing tide heights. This increase is known as
storm surge and is calculated in addition to the normally occurring tide.

The illustration above shows storm surge, which is water that is pushed toward
the shore by the force of the winds swirling around the storm. This advancing
surge combines with the normal tides to create the hurricane storm tide, which
can increase the mean water level 15 feet or more. In addition, wind driven
waves occur in addition to the storm tide. This rise in water level can cause
severe flooding in coastal areas, particularly when the storm tide coincides with
the normal high tides and a full moon. According to the National Oceanic &
Atmospheric Administration (NOAA), much of the United States' densely
populated Atlantic and Gulf Coast coastlines lie less than 10 feet above mean
sea level, resulting in a potentially tremendous danger from storm tides.

SECTION VI – RISK ASSESSMENT

Page 7

City of Chesapeake
Hazard Mitigation Plan

Depending on the intensity of the event in the City of Chesapeake, storm surge
levels can range from 4 or 5 feet for a Category 1 hurricane to more than 18 feet
for a Category 5 hurricane. It is important to note that since these levels are
added to the normally occurring tide levels, the most significant flooding is during
a high tide. The duration of these events is approximately 12 to 14 hours.
In addition to tidal flooding, the City of Chesapeake is also subject to inland or
riverine flooding. This type of flooding occurs when runoff generated from heavy
rains exceed the capacity of streams, channels, or drainage infrastructure.
These flooding events can also be caused by rain associated with a hurricane,
tropical storm, or a thunderstorm and can produce extreme amounts of rainfall in
a relatively short period of time. Although coastal flooding is more commonly
associated with tropical events, more people have died in the United States due
to inland flooding in the last 30 years than due to storm surge.
Flood Hazard History
The City of Chesapeake has a lengthy history of both tidal and inland flooding.
An historic flooding event in the city was the “Ash Wednesday” Storm of March 6
 7, 1962. This nor’easter caused significant flooding along the entire mid
Atlantic coast and produced tide levels as high as 9 feet above mean water level.
Another significant and more recent event was Hurricane Floyd, which occurred
on September 16, 1999. This event brought over 10 inches of rain to the city;
occurring just two weeks after Tropical Storm Dennis had saturated the area with
6.2 inches of rain. Hurricane Floyd caused the Great Dismal Swamp to overflow
its banks creating flooding along the Northwest River. More recently, Hurricanes
Charlie and Gaston in 2004, remnants of Hurricanes Alberto and Ernesto in 2006
and Nor’easters in October and November 2006 brought significant rainfall to the
area. See Figure 6.21 in the Nor’easter section of this Risk Assessment for
details on these events.
The weather event with the most significant impact on Chesapeake was
Hurricane Isabel. On September 18, 2003, Hurricane Isabel made landfall off the
coast of Northeast North Carolina. The Hurricane, which had originally been a
Category 5 storm, reached Chesapeake as a weak Category 1 storm. According
to the National Hurricane Center, the City started to receive hurricane force wind
gusts at 3PM on September 18, 2003. The magnitude of Hurricane Isabel’s
impact on the city was historic.
Rain, storm surge, and wind strongly affected all areas throughout the city. Storm
surges of 3 to 5 feet above normal tide levels were observed over the central
portions of the Chesapeake Bay and 5 to 6 feet over the southern portion of the
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Bay in the vicinity of Hampton Roads, Virginia. Rainfall from Hurricane Isabel
averaged 4 to 7 inches over large portions of eastern North Carolina, eastcentral
Virginia and Maryland. (Source: National Weather Service)
A list of flooding events impacting the City of Chesapeake is summarized in
Figure 6.2 on the following pages. A map (Figure 6.31) showing selected tracks
from this list can be found at the end of this section.
FIGURE 6.2 — HISTORIC FLOODING AND WIND EVENTS
OCCURRENCE

LOCATION

MAGNITUDE

Aug 23, 1806
Sep 3, 1821

DETAILS
Great Coastal Hurricane helped
complete formation of Willoughby Spit
in Norfolk, Virginia.
One of the most violent hurricanes on
record.

Aug 23 , 1933

Category 1 Hurricane; Wind
speeds of 7090 mph

Flooding. Tidal surges at Sewell’s
Point; 9.0 ft surges in Norfolk; 9.3 ft
surges in Portsmouth; tide reached
8.6 feet at Lynnhaven Inlet and 8.0
feet in Lynnhaven Bay/East
Bridge/Elizabeth River and 3.8 feet at
Back Bay.

Sep 16, 1933

Category 1 Hurricane; Wind
speeds of 7090 mph

Caused flooding.

Sep 14, 1944

Wind speeds 134 mph and
gusts 150 mph at Cape
Henry; inland wind speeds
of 7090 mph were recorded

Aug 14, 1953

Category 1 Hurricane; Wind
speeds of 6080 mph

Hurricane Barbara  5"8" of rain
reported; one death.

Category 1 Hurricane; Wind
speeds of 78 mph at Norfolk
and 130 mph at Hampton

Hurricane Hazel  caused flooding
when local rivers breached their
banks.

Winds 47 mph and gusts 55
mph

Tropical Storm Connie.

Winds 47 mph and gusts 58
mph

Tropical Storm Ione.

Category 3 Hurricane

Hurricane Gracie did not directly hit
SE VA, but dumped 6.79 inches of
rain at Norfolk Airport in 24 hours;
spawned 3 F3 tornadoes.

Oct 15, 1954

Norfolk,
Hampton

Aug 12, 1955
Sep 19, 1955

Sep 30, 1959

Southeast of
Norfolk

Norfolk
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FIGURE 6.2 — HISTORIC FLOODING AND WIND EVENTS
OCCURRENCE

LOCATION

MAGNITUDE

Sep 12, 1960

Norfolk, Cape
Henry,
Chesapeake
Light Ship

Category 2 Hurricane; Wind
speeds of 73 mph at Norfolk
Airport, 80 mph at Cape
Henry, and 138 mph at
Chesapeake Light Ship

Hurricane Donna  3 deaths;
spawned one F2 tornado.

Nor’easter

Ash Wednesday Storm – nor’easter
produced hurricane force winds and
tides as high as 9 feet above mean
water level.

Mar 6, 1962

Aug 31, 1964

Tidewater

Jun 13, 1966

Hampton
Roads

Aug 27, 1971

Norfolk

Sep 5, 1979

Newport
News,
Hampton

DETAILS

11.40” rainfall caused severe
flooding.
Winds 46 mph, gusts 55
mph

46 ft storm surge along the Outer
Banks of North Carolina.

Wind speeds of 52 mph at
Norfolk Airport and 71 mph
at NAS, Norfolk

Tropical Storm Doria – spawned
tornado.
Tropical Storm David  spawned 8
tornadoes (2 in Virginia), 1 in Newport
News ($2 million damages) and 1 in
Hampton ($0.5 million damages).

Cape Henry,
South Island

Category 12 Hurricane;
Wind speeds of 46 mph at
Cape Henry, 67 mph gusts
at Airport, 94104 mph
gusts at South Island CBBT

Hurricane Gloria  5.65 inches rainfall;
highest tide 5.3 feet above Mean Low
Water (MLW); $5.5 million in damage
in Virginia; power loss caused all but
one radio station to go off air.

Aug 17 1986

Virginia
Beach

Wind speed of 40 mph, with
gusts of 63 mph at Airport,
94104 mph at South Island
CBBT, and 5482 mph at
Cape Henry.

Tropical Storm Charley  Highest tide
5.5 feet above MLLW. Approximately
$1 million in damages in Virginia.

Jul 12 1996

Suffolk,
Newport
News,
Norfolk

Category 2 Hurricane; Wind
speeds of 35 mph with
gusts of 48 mph at Norfolk
Airport

Hurricane Bertha  spawned
tornadoes in Northumberland,
Smithfield, Gloucester, and Hampton.
Total damage several million dollars.
Nine people injured; spawned 5 F0
F1 tornadoes.

Sep 6 1996

South
Central VA

Winds 35 mph, gusts 50
mph in Chesapeake

Hurricane Fran – 12,000 residents
lost power; no injuries or property
losses reported.

Sep 27 1985
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FIGURE 6.2 — HISTORIC FLOODING AND WIND EVENTS
OCCURRENCE

LOCATION

MAGNITUDE

DETAILS

Category 23 Hurricane;
Wind speeds 46 mph, gusts
64 mph at Norfolk Airport
and 90104 mph at CBBT.

Hurricane Bonnie  4"7" rain;
245,000 customers lost power, some
for up to a week; highest tide 6.0 feet
above MLW; 1215 ft swells;
spawned tornado; Chesapeake
declared federal disaster area,
eligible for $2,275,297 in federal aid;
child killed by fallen tree; 12 storm
related injuries reported; property
damaged.

Aug 27 1998

Norfolk,
South Island

Aug 30 1999

Hampton

Tropical Storm Dennis  spawned F2
tornado in Hampton; substantial rain
and flooding.

Sep 15 1999

SE VA

Category 2 Hurricane; Wind
speed of 31 mph with gusts
of 46 mph; speeds between
69 and 84 mph measured at
Chesapeake lighthouse.

Hurricane Floyd  10"20" of rain
produced 500year flood for Franklin,
VA; 56 foot surges along VA coast;
WFO Wakefield inaccessible for 36
hours; Chesapeake declared federal
disaster area; widespread power
outages; flooding contaminated
Portsmouth City water supply
(Chesapeake’s water supplier).

Oct 14 1999

Tidewater
area

Wind gusts of 3040 mph

Tropical Storm Irene  dropped up to
10 inches of rain: flooding 6" to 4'
deep observed.

Category 5 Hurricane. Made
landfall as a Category 2
near Ocracoke North
Carolina.
Sep 18 2003

SE / Central
VA

Once it reached Hampton
Roads, Fastest 1 minute
wind speed NE 54  61 mph
with gusts to 75 mph
Approx 5 foot surge.

SECTION VI – RISK ASSESSMENT

Hurricane Isabel  Significant beach
erosion. Numerous trees and power
lines down, with over 2 million
households without power in Virginia.
Virginia damage was over $625
million, and there were 36 deaths in
Virginia.
One of the most significant tropical
cyclones to affect portions of
northeastern North Carolina and east
central Virginia. Isabel was the
impetus for much of the work done in
mitigation in the City.
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FIGURE 6.2 — HISTORIC FLOODING AND WIND EVENTS
OCCURRENCE

Aug 3 2004

Aug 14 2004

Aug 29 2004

Sep 1 2006

LOCATION

SE VA

Tidewater
area

Central VA /
City of
Richmond

Tidewater
area

MAGNITUDE
Made its closest approach
to land on August 3, 2004
with its center located about
9 nm southeast of Cape
Hatteras/Outer Banks, NC
as a Category 1.

Made a second landfall near
Cape Romain, SC as a
weakening Category 1, after
devastating portions of
central and southwest
Florida.

DETAILS
Hurricane Alex  produced locally
heavy rainfall across portions of
southeast Virginia, but little in the way
of damage or flooding.
Hurricane Charley  brought locally
heavy rainfall and strong winds to
much of southeast Virginia, especially
near the coast. A wind gust to 72 mph
was recorded at the Chesapeake
Light buoy. In the U.S., 10 deaths and
$14 billion in damage resulted from
Charley.
The Chesapeake Emergency
Operations Center was activated for
12 hours awaiting Charley’s
approach.

Made landfall near
Awendaw, SC, on August
29, 2004 as a Category 1.

Hurricane Gaston  Weakened across
southeast Virginia on August 30th.
Gaston produced a swath of 5 to 14
inch rains. The heaviest rainfall,
centered on the Richmond metro
area, produced a major flash flood
which killed 8 people. Five of these
deaths resulted from people driving
into flooded roadways. A total of 13
tornadoes were observed in central
and eastern Virginia, all producing F0
damage. Total damage is estimated
at $130 million.

The remnants of Tropical
Storm Ernesto interacted
with an unusually strong
high pressure are over New
England to generate strong
winds, heavy rainfall, and
storm surge related tidal
flooding and damage. Five
to eight inch rainfall
amounts were common
across central and eastern
Virginia.

Tropical Storm Ernesto  rainfall
caused flooding in many areas,
although no substantial river flooding
resulted from the heavy rain. Wind
gusts of 60 to 70 mph occurred on
the Eastern Shore. Tides of 4 to 5
feet above normal, combined with 6
to 8 foot waves, caused significant
damage. At some locations on the
Middle Peninsula, Northern Neck and
Eastern Shore, the tidal flooding and
damage rivaled that from Hurricane
Isabel in 2003.
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Flood Hazard Profile
Flooding can occur along all waterways in the City of Chesapeake including the
branches of the Elizabeth River, the Indian River, the Northwest River, and the
North Landing River. Localized riverine flooding can occur in areas of the city not
adjacent to a major body of water.
Areas identified as vulnerable to flooding are depicted on FEMA’s Flood
Insurance Rate Maps (FIRMs), which were developed through the National Flood
Insurance Program (NFIP), and on the hurricane surge maps, which were
developed through the National Hurricane Center (NHC) Sea, Lake and Overland
Surge from Hurricanes (SLOSH) Model.
The FEMA flood zones represent the areas susceptible to the 1% annual flood,
or 100year flood, and the 0.2% annual flood, or 500year flood. These areas are
commonly referred to as the 100year flood, or base flood; this flood has at least
a 1% chance of occurring in any given year, and at least a 26% chance of
occurring over the life of a typical 30year mortgage. While there are many FIRM
designations, see Figure 6.3 below, please note that not all designations apply in
all areas. The areas of the city impacted by the 100year floodplain are
represented on the maps (Figure 6.34 – 6.38) at the end of this section. These
designations are described below. Also note that the floodplain maps were taken
directly from the FlRMs; which were digitized by the City of Chesapeake’s GIS
department.
The City’s surge maps represent the hurricane inundation zones for Category 1,
Category 2, Category 3, and Category 4 hurricanes. Refer to the SLOSH Maps
discussion on page 21 of this section.
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FIGURE 6.3 – FIRM ZONES

Locally Identified Flood Areas
In order to determine more specific local areas subject to flooding for input into
the original plan, a meeting of city officials from a variety of different departments
— including public works, planning, fire department, public housing, and public
utilities — was held on March 6, 2003. The areas along the Southern Branch of
the Elizabeth River, including the areas of Deep Creek, Camelot, and South
Norfolk, were identified as the most flood prone areas of the City in the opinion of
city officials. In addition, Figure 6.4 lists the specific flood prone areas. The
locations of these areas within the City of Chesapeake are identified in Figure
6.42. For the 2007 plan update, the list below was reviewed / updated by the
Natural Event Mitigation Advisory Committee and the Department of Public
Works in July 2007.
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FIGURE 6.4 — LOCAL AREAS OF FLOODING
PLANNING
AREA

South
Norfolk &
Indian River

Greenbrier
&
Rivercresti

Great
Bridge &
Southern
Chesapeake

NAME

DESCRIPTION

SOURCE

Money Point

Industrial area which receives frequent
tidal flooding

Tidal/Storm
water

Norfolk
Highlands

Older area that was developed in the
1940's and 1950's where historic flooding
has occurred.

Storm Water

Sunny Brook
Apartments

Apartment complex off Bainbridge
Boulevard has experience historic
flooding.

Storm Water

Queen City

Public Housing Complex in this area has
received historic flooding.

Storm Water

Bainbridge
Blvd.

Industrial Area that frequently is cut off by
flooding. Fire Station in the area also
experiences flooding.

Tidal/Storm
Water

Crestwood

Area has received historic flooding.
Ongoing outfall project in this area should
reduce flooding.

Tidal

Campostella
Walk

Historic flooding has occurred in this area.
An outfall project has been identified to
address flooding in this area.

Storm Water

Crest Harbor
(Mains Creek)

Homes built in the 1950s and 1960s
where historic flooding has occurred

Tidal

Fernwood
Farms Road

This area has experienced historic
flooding of roadways and garages. Very
few structures in the area are at a low
elevation, although this is a frequently
impacted area.

Tidal

Stumpy Lake

Outfall crosses over road causing
flooding.

Storm Water

River Walk

Residential Area affected by flooding

Tidal

Bells Mill
Road

Residential neighborhood is cut off by
flooding. May have a high concentration
of special needs populations.

Tidal
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Storm Water
Improvements
In progress
(CDBG
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In Progress
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FIGURE 6.4 — LOCAL AREAS OF FLOODING
PLANNING
AREA
Great
Bridge &
Southern
Chesapeake
(continued)

Deep Creek
& Camelot

Western
Branch

NAME

DESCRIPTION

SOURCE

MITIGATION
ACTIVITIES
Home
Elevations to
4 properties
using HMGP
grant funding

Inland Colony

Historic flooding has occurred to
elevations of 4’ or 5’ receive most
frequent flooding

Tidal

Caroon
Farms

Caroon Farms has experienced historic
flooding. Maintenance has been identified
as a potential problem.

Storm Water

Dominion
Blvd

Area on west end of steel bridge low 
subject to be overtopped

Tidal

Millville

Residential area where historic flooding
has occurred

Tidal

George
Washington
Highway/S
Military
Highway

Areas surrounding this intersection have
received flooding in the past

Storm Water

Elmsmore
Road

Residential has experienced historic
flooding

Storm Water

Route 17
Camelot

Areas of Route 17 have experienced
historic flooding. An elderly housing
complex in the area may have
experienced flooding including water in
the facility basement.

Storm Water

Storm Water
Improvements
In Progress

Yadkin Road

Container Storage area that has received
damage due to flooding in the past.

Storm Water

Storm Water
Improvements
In Progress

Sunray area

Sparsely settled Rural area that has
received flooding in the past.

Storm Water

Storm Water
Improvements
In Progress

Only small
isolated
flooding areas
in the
Western
Branch area

Lake Shore Dr. and Willow Lake Rd.

Storm Water

Storm Water
Improvements
In Progress

Essentially all of the land contained within the Chesapeake Bay Preservation
Area (CBPA) overlaps with flood zones and/or flood prone areas. Much of the
CBPA also lies within the Urban Overlay and Suburban Overlay, areas where
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development is more concentrated, as designated by Chesapeake’s 2026 Land
Use Plan. Figure 6.4 has deleted three areas prone to flooding from the original
plan and has added one area not previously listed.
Deleted from Old List:
·

·

·

Berkley Avenue – Area had frequent flooding due to insufficient outfall
capacity. Project was completed two years ago in conjunction with the
City of Norfolk; there was a collapsed outfall that was backing up storm
water. This area no longer receives flooding from storm water run off.
Border Road – Public housing facility at this location received frequent
flooding. This project to solve the storm water issues is nearly complete.
Phase I cost the City $2.2 million to complete. Phase II is currently on the
future projects without funds list. Phase I has significantly reduced
flooding in the neighborhood, to the point that Public Works and NEMAC
both felt the area did not warrant remaining on the flood prone list.
Washington Area – This area was built before drainage systems existed in
the City and therefore suffered storm water flooding issues. The project to
install ditches and storm water controls has been complete. A 25’ wide
ditch was installed in the area to aid with run off, it is called the Herron
Ditch.

Added to the New List:
·

The Crest Harbor (Mains Creek) area was added to the original list of
flood prone areas because extensive reports of tidal street and pond
flooding due to Mains Creek being tidally influenced. This area has
always received flooding and NEMAC was unsure why it was omitted
from the previous plan.

Additional areas that have been identified as having a flood risk include Route 17
along the boundary of the Great Dismal Swamp (the recently completed Route
17 is higher than the old roadway and should not be subject to the flooding
situation as did the now public trail), and the areas adjacent to the Intracoastal
Waterway.
If flooding were to occur in this area, Route 17 (a major
transportation route in the city) could be undermined or blocked with floodwaters
or debris. The areas adjacent to the Intracoastal Waterway are also subject to
significant flooding if an event were to occur, with the potential for local roadways
being blocked and structures being inundated with floodwaters. In addition to
these flood prone areas, the City of Chesapeake’s existing HVA also listed some
flood prone roadways. Figure 6.5 contains a list of these roadways taken directly
from the 2002 HVA and organized by planning sector. Depending on the flood
characteristics, additional roadways may be subject to flooding other than those
provided in the following list.
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FIGURE 6.5 — ROADWAYS SUBJECT TO FLOODING BY SECTOR
SECTOR

ROADWAY
Route 17 along the Dismal Swamp
Route 17 near Deep Creek Locks, points south

Deep Creek

Mill Creek and Cooks Mill Road
Shipyard Road area of Millville Road
Rockwood Road and Burson Road
SunRay Road and Homestead Road
Cedar and Sawyer Mill
Bells Mill and Cedar Road

Great Bridge

Bells Mill and Deep Water Drive
Bells Mill and Seabrook Lane
100 Block of Battlefield Boulevard North
I64 at the Highrise Bridge  either side of the bridge
Bells Mill and Seabrook Point
Route 68 at the waterway near Northwest River
Ditch Road in Southern Chesapeake
Route 17 and Douglas Road

Southern
Chesapeake

Route 17 and Cornland Road
South Battlefield Boulevard Water Treatment Plant
Route 17 and Ballahack Road area
Route 17 and #10 Lane
St. Julian Creek area
Bunch Walnuts Road  3200 Block
Lake Drummond Causeway to Ballahack Road
Route 168 Bypass at Oak Grove/North Battlefield Exit

Rivercrest

Dominion North (revised Route 17) to Steel Bridge
Bainbridge Boulevard from Military Highway to Dominion Boulevard
Bethel Road from Berkley to Border
Cayce Drive from Bethel to Amick
Pringle Drive from Bethel to Amick
Liberty Street from Fitchett to Nelson
Nelson Street from Portland to Liberty
Liberty Street at Commerce

South Norfolk

Poindexter at 1200 Block
Poindexter at Bainbridge
Chesapeake Avenue at Stuben Avenue
Chesapeake Drive at 2100 Block
Rodgers Street at Stuben
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FIGURE 6.5 — ROADWAYS SUBJECT TO FLOODING BY SECTOR
SECTOR

South Norfolk

ROADWAY
Haywood Avenue at Stuben
Ardmore Avenue at 2100 Block
Rowland Avenue in South Norfolk
Freeman Avenue and Bainbridge Boulevard in South Norfolk
Freeman Avenue East of I464
Great Bridge Boulevard in South Norfolk
Bainbridge and Military
North Battlefield by Swing Bridge
I464 between Freeman Avenue Exit and Poindexter Street Exit

Indian River

Western Branch

Tatemstown from Haring to Wingfield
Lake Shore Road and Charlton Road
Route 58 at I264, I664, I64 Interchange
I664 at I264, I664, I64, and Route 58 up to Portsmouth Boulevard
Exit
I264 at I264, I664, I64 and Route 58 Interchange

The National Flood Insurance Program
In 1968, the U.S. Congress created the National Flood Insurance Program
(NFIP). The intent of the NFIP is four fold:
·
·
·
·

Transfer the costs of private property flood losses from the taxpayers to
floodplain property owners through flood insurance premiums.
Provide floodplain residents and property owners with financial aid after
floods, especially smaller floods that do not warrant federal disaster aid.
Guide development away from flood hazards.
Require that new and substantially improved buildings be constructed in
ways that would minimize or prevent damage during a flood.

All properties located within a participating community are eligible to purchase
flood insurance, whether or not their property is located within a flood zone. Over
$2 billion worth of flood insurance policies are currently in force within the city.
As of 2007, there were 9,109 flood insurance policies within the City of
Chesapeake. See Figure 6.7 on page 23.
Flood insurance was designed to provide an alternative to disaster assistance to
reduce the rising costs of repairing damage to buildings and their contents
caused by flooding. In fact, the Federal Emergency Management Agency
(FEMA) estimates that every three dollars paid in flood insurance claims saves
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one dollar in disaster assistance payments. Additionally, flood damages are
reduced by nearly $1 billion each year through the combination of communities
implementing sound floodplain management requirements and property owners
purchasing and maintaining flood insurance policies.
Statistics from the Bureau Net for FEMA National Flood Insurance indicates the
total number of flood insurance policies increased 13.6 % from May 2006 to May
2007. The City of Chesapeake ranks forth in Virginia behind the cities of Virginia
Beach, Hampton, and Norfolk for the total number of flood insurance policies in
effect. These cities account for over 50% of all the flood insurance policies in the
state.
Flood Insurance Rate Maps
FEMA is the Federal entity responsible for producing Flood Insurance Rate Maps
(FIRM), which show areas subject to flooding. The flood risk information
presented on the FIRM is based on historic, meteorological, hydrologic, and
hydraulic data, as well as openspace conditions, floodcontrol works, and
development within the study area.
Information found on a flood map includes:
· Common physical features, such as major highways, secondary roads,
lakes, railroads, streams, and other waterways,
· Special Flood Hazard Areas (SFHA),
· Base flood elevation (BFE) depths,
· Flood insurance risk zones, and
· Areas subject to inundation by the 500year flood.
FIRM maps provide the above information in order to:
· Identify Special Flood Hazard Areas (SFHA’s),
· Identify the location of a specific property in relation to the SFHA’s,
· Identify the base (100year) flood elevation at a specific site,
· Identify the magnitude of flood hazards in a specific area, and
· Locate regulatory floodways.
FIRM maps are used for a variety of different things. Private citizens, insurance
agents, and the real estate industry use FIRM maps to locate buildings,
properties, and corresponding flood insurance risk zones. Community officials
use the maps to administer and enforce floodplain management regulations.
Lending institutions and Federal agencies use the maps to locate properties,
buildings, and determine whether flood insurance is required when making loans
or providing grants for the purchase or construction of buildings. FEMA
estimates that buildings constructed in compliance with NFIP building standards
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suffer approximately 80 percent less damage annually than those not built in
compliance.
FIRM maps are the mapped product of engineering studies called Flood
Insurance Study Reports (FIS). Using the information gathered in these studies,
Special Flood Hazard Areas, or areas subject to inundation that have a 1% or
greater chance of being equaled or exceeded in any given year are mapped.
SFHA’s are commonly referred to as the 100year flood zone or base flood.
SFHA’s are the regulatory standard used by Federal agencies and the
Commonwealth of Virginia in the administration of floodplain management
programs and by the NFIP as the basis for flood insurance requirements
nationwide. The 100year flood zone has a 26% chance of occurring during any
given 30year period (the length of most mortgages).
Approximately 42 square miles of the City is located in the floodplain. The
original plan referenced a FEMA estimation of 970 structures located within the
floodplain areas in 1980. The original plan also stated that in 2002, approximately
1,782 structures were located in the floodplain. After research during the 2007
update, it is believed that these figures reflect the number of flood insurance
policies in force, NOT the number of properties in the floodplain. The 2002 plan
stated that, according to the GIS, there were 13,328 properties in the floodplain.
It is not documented how this figure was determined.
For the 2007 update, the City’s GIS was used to determine the number of
improved properties, i.e. properties with structures, in the floodplain. This is a
change from the previous plan. In 2007, there are 12,625 improved residential
and commercial properties within the floodplain. A series of maps, Figures 6.34 –
6.38, showing the floodplain in each Planning Area of the City are located at the
end of this section.

FEMA Designated Repetitive Loss Properties
A repetitive loss property is a property that is insured under the National Flood
Insurance Program (NFIP) that has met at least one of the following paid loss
criteria since 1978:
1. Two or more paid losses of more than $1,000 each; or
2. Two losses within a 10year period that, in the aggregate, equal or exceed
the current valued of the insured property; or
3. Three or more losses that, in the aggregate, equal or exceed the current
value of the insured property. (FEMA, 2005).
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As of 2005, nationwide, repetitive loss properties constitute 1% of all NFIP
insured properties, but are responsible for 30% of all NFIP claims, costing the
NFIP approximately $2.7 billion since 1978 (Congressional Research Service,
Library of Congress – RL32972).
Today, Chesapeake’s repetitive flood loss properties constitute 1.3% of all flood
insurance policies within the City and are responsible for 29% of all flood
insurance claims. This is a change from the previous plan. According to the latest
Repetitive Loss data (April 2007), Chesapeake has 113 repetitive loss properties
that have filed 336 claims totaling $4,867,353.72. These properties have a total
assessed value of $25,173,800. The numbers in each planning area are listed in
Figure 6.6 below. The RFL property list has grown during the years the City has
had the mitigation plan in place. This is mostly due to external factors such as
weather and flooding events occurring in quick succession. Furthermore, due to
the City’s success in buying out flood prone homes being publicized successfully,
more citizens with flood insurance are making claims. This trend has been
identified qualitatively during frequent discussions with our citizens in flood prone
areas.
FIGURE 6.6 —REPETITIVE FLOOD LOSS PROPERTIES BY PLANNING AREA
Planning Area
Deep Creek
Great Bridge and Southern Chesapeake
Rivercrest
South Norfolk and Indian River
Western Branch
Totals

Number of
Properties
15
34
51
8
5
113

Percent of
Total RFL
13.3%
30.1%
45.1%
7.1%
4.4%

Total Assessed
Value
$2,709800
$9,228,300
$10,595,000
$1,099,300
$1,541,400
$25,173,800

Of the total repetitive loss structures, six were built postFIRM, which means that
these structures were built to the City’s required floodplain ordinance. Only one
property on the RFL is a commercial building, the rest are residential. Mitigation
for repetitive loss properties is a high priority for FEMA, and the areas where
these properties are located typically represent the most flood prone areas of a
community.
As of April 2007, a majority of the Repetitive Flood Loss properties are in
Rivercrest and Great Bridge. There are no Repetitive Flood Loss Properties in
Camelot or Greenbrier. Southern Chesapeake has only one property on the
Repetitive Flood Loss list. Figure 6.32, at the end of this section shows a general
location of these Repetitive Flood Loss properties.
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Figure 6.7 shows the number of Flood Insurance Policies, Insurance in force and
total payments made to claims on those policies. It is interesting to note that
there are almost twice as many policies inforce for the City of Chesapeake than
there are insured properties in the Floodplain.
FIGURE 6.7 — COVERAGE & LOSS STATISTICS FOR CITY OF CHESAPEAKE
Policies in force
on the "as of" date
of the report.
9,109

The coverage
amount for policies
in force

Number of structures
in floodplain carrying
flood insurance policy

All losses submitted
regardless of the
status.

Total amount
paid on
losses

$2,050,752,100

5,870

1,170

$8,959,496

Source: (http://bsa.nfipstat.com/reports/1040_200705.htm )

(http://bsa.nfipstat.com/reports/1011_200705.htm#VAT)

Storm Surge Maps
SLOSH (Sea, Lake and Overland Surges from Hurricanes) is a computerized
model run by the National Hurricane Center (NHC) to estimate storm surge
heights and winds resulting from historical, hypothetical, or predicted hurricanes
by taking into account:
· Pressure
· Track
· Size
· Winds
· Forward speed
This data for a particular area is produced in a graphical output into maps, which
display colorcoded storm surge heights. The calculations are applied to a
specific locale's shoreline, incorporating the unique bay and river configurations,
water depths, bridges, roads and other physical features. The SLOSH model
was updated by the National Oceanic and Atmospheric Administration (NOAA) in
2005 to reflect the use of high tide instead of mean tide. As a result, the Storm
Surge data for the City of Chesapeake looks very different than in past years.
The City of Chesapeake received an updated map from the United States Army
Corps of Engineers in 2006. Many more city facilities, essential facilities,
residential and commercial properties are included in the Storm Surge zones,
where they were considered to be on high ground with the previous model.
These new storm surge maps indicate an increase in the City’s vulnerability to
this particular type of flooding. See Figure 6.33 at the end of this section for a
comparison of the City of Chesapeake’s Storm Surge data before 2005 with the
current information.
The SLOSH model is estimated to be accurate within plus or minus 20 percent.
For example, if the model calculates a peak 10 foot storm surge for the event,
you can expect the observed peak to range from 8 to 12 feet. The model
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accounts for astronomical tides (which can add significantly to the water height)
by specifying an initial tide level, but does not include rainfall amounts, riverflow,
or winddriven waves. However, this information is combined with the model
results in the final analysis of atriskareas.
The point of a hurricane's landfall is crucial to determining which areas will be
inundated by the storm surge. Where the hurricane forecast track is inaccurate,
SLOSH model results will be inaccurate. The SLOSH model, therefore, is best
used for defining the potential maximum surge for a location.

Existing Flood Warning Systems
In 1996, the National Weather Service installed computers that track how much
rain has fallen in various locations across any given region. These figures can
provide forecasters with better understanding of how much water will be flowing
down our rivers and streams, thus increasing the Watch and Warning times. The
City of Chesapeake has installed rain gauges and lake level gauges to assist in
monitoring when rainfall or water height reaches dangerous levels. In addition,
the NOAA Weather radio is used extensively throughout the city. These radios
have been freely distributed to all fire stations, public schools and assisted living
facilities.
Flood Vulnerable Structures
Within the City of Chesapeake a number of facilities and structures are at risk of
being effected by floodwaters. For the 2007 update, the FIRM data was used for
the detailed Planning Area analysis, not the storm surge. The impacts of storm
surge were considered to be too great, impacting 66% of all properties in the City
as a worst case scenario. This is a change from the previous plan. See page 21
for a discussion of storm surge and Figure 6.26 for a map comparing the revised
storm surge maps with the previous version.
However, the City’s GIS data was used to generate a list of the number, type and
approximate value of improved properties subjected to each category of storm
surge. This is a change from the previous version, as all residential improved
properties (single family, condominium, townhouse, apartment and mobile home)
have been combined into a single “Residential Improved” classification. Another
change from the previous version is the inclusion of the number of properties in
each storm surge category expressed as a percentage of the total number of
improved properties citywide. This information is included in Figure 6.10 below.
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FIGURE 6.8 —CITYWIDE ANALYSIS OF POTENTIAL IMPACT OF
STORM SURGE ON IMPROVED PROPERTIES
Number of
Percent of Total
Category of
Improved
Property Type
Improved
Storm
Properties in
Properties
Storm Surge
Commercial Improved
1
526
13.9%
Residential Improved
1
6,593
9.7%
TOTALS
7,119
9.9%
Commercial Improved
1&2
855
22.6%
Residential Improved
1&2
12,844
18.9%
TOTALS
13,699
19.1%
Commercial Improved
1, 2 & 3
1,549
41.0%
Residential Improved
1, 2 & 3
28,831
42.5%
FIGURE 6.8 —CITYWIDE ANALYSIS OF POTENTIAL IMPACT OF

$ VALUE
$1,687,306,400
$2,392,612,100
$4,079,918,500
$562,953,900
$1,958,784,100
$4,332,092,300
$1,264,013,600
$4,462,884,400

STORM SURGE ON IMPROVED PROPERTIES (cont)
TOTALS
Commercial Improved
Residential Improved
TOTALS

1, 2, 3, 4 & 5
1, 2, 3, 4 & 5

30,380

42.4%

$10,058,990,300

2,270
44,908
47,178

60.2%
66.2%
65.9%

$1,580,691,200
$5,245,393,600
$16,885,075,100

The original Natural Event Mitigation Plan focused on residential properties within
the floodplain. The current revision includes all residential (single family,
condominiums, senior living / assisted living / nursing homes, apartments and
mobile homes) as well as the City’s essential facilities and certain commercial
structures. This is a change from the previous version, as methodology used in
the original plan could not be verified. GIS Methodology for the 2007 update is
located in Section 10.
The changes made to the GIS analysis offers the best estimate of properties
potentially affected by flooding. In addition, there is a focus on residential
properties of all types, rather than single family. Also, the analysis considers
individual mobile homes rather than the property where the mobile home park is
located. All of this is a change from the previous plan. These changes were
made because residential properties are often the hardest hit after a flood event.
To determine the potential impact on the City of Chesapeake, each of these
factors should be considered. The commercial properties considered are also a
change from the previous plan. Places of worship, day care centers, schools
(not shelters), and essential city facilities were all considered in the analysis.
These types of facilities are important to the day to day function of the City. If
any of these properties are damaged during a storm or other flood event, it will
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take longer for the City to return to “business as usual.” That is important to the
recovery process.
The following pages indicate the planning area analysis completed for the 2007
plan update. A total of 19% of the City’s properties are vulnerable to flooding
within the floodplain. For each planning area, the location, number of these
structures and the assessed value of the building has been computed. Facilities
located in the 100year floodplain are susceptible to impacts of flood waters
during large storm events. Figure 6.9 (on the following pages), was compiled
using the city’s existing GIS data, and summarizes the number, type, and
approximate total value of these properties. (It should be noted that this table
has been developed for planning purposes and the exact location of each
structure relative to the floodplain must be verified in the field. With the addition
of Building Footprints into the GIS and the use of HAZUS by the next plan
revision in 2013, this analysis will have more weight.)
Figure 6.9 – Planning Area Analysis – Vulnerable Properties in FIRM
PLANNING
AREA

Camelot
Camelot
(Continued)

Property Type
Places of Worship
Mobile Homes
Other Residential Properties
Apartments
Agricultural Properties

$52,116,200

Places of Worship

23

$11,918,400

Warehouses
Day Care Centers

1
3

$1,622,200
$12,563,400

Other Residential Properties
Schools
Essential Facilities

131
3,101
2
3
228

8,117

$3,077,800
$815,586,400
$14,926,400
$1,980,400
$9,943,900

Agricultural Properties
TOTALS

32
3,524

$14,441,400
$886,060,300

Places of Worship
Warehouses
Day Care Centers
Other Residential Properties
Schools

15
4
13
2,302
2

$23,673,400
$17,518,900
$66,392,300
$879,154,100
$38,355,800
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NO. OF
PEOPLE in
Planning
Area

$4,251,400
$2,245,100
$41,767,900
$3,602,400
$249,400

471

Apartments

Great Bridge

APPROXIMATE
VALUE in the
Flood Zone

TOTALS

Mobile Homes
Deep Creek

NO. OF
UNITS in
Flood
Zone
3
201
192
74
1

26,642
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Figure 6.9 – Planning Area Analysis – Vulnerable Properties in FIRM
PLANNING
AREA

Property Type
Senior Homes / Assisted Living/ Nursing
homes
Essential Facilities
Apartments
Agricultural Properties
TOTALS
Places of Worship
Other Residential Properties

Southern
Chesapeake

4
516

$273,395,800
$14,339,700
$4,283,700
$1,338,223,100

$206,298,200

Essential Facilities
Apartments

1
11

$88,939,500
$373,500

Agricultural Properties

132

$66,524,000

TOTALS

665

$364,535,300

4
1

$6,320,200
$2,316,400

125
208

$37,436,600
$14,633,400

7

$3,402,100

345

$64,108,700

Places of Worship

6

$3,978,900

Warehouses
Day Care Centers
Mobile Homes

3
3
208

$3,795,700
$8,951,300
$4,508,000

Other Residential Properties
Apartments
Agricultural Properties

Community Centers
Schools (not Shelters)
Senior Homes / Assisted Living/ Nursing
homes
Essential Facilities
Dialysis Centers
Apartments
Agricultural Properties
TOTALS
Places of Worship
Warehouses
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49,098

$1,512,300

$887,800

Other Residential Properties

South Norfolk

6
169
7
2,521

NO. OF
PEOPLE in
Planning
Area

$21,109,400

1

TOTALS

Rivercrest

3

APPROXIMATE
VALUE in the
Flood Zone

Senior Homes / Assisted Living/ Nursing
homes

Places of Worship
Warehouses
Greenbrier
Greenbrier
(Continued)

NO. OF
UNITS in
Flood
Zone

2,824

$856,785,400

1
1

$3,701,000
$32,787,700

2

$3,998,200

3
1

$38,845,200
$5,882,500

686

$30,871,000

1
3,739

$1,228,100
$995,333,000

7
8

$2,682,900
$20,184,200

13,603

26,307

20,392
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Figure 6.9 – Planning Area Analysis – Vulnerable Properties in FIRM
PLANNING
AREA

Property Type
Day Care Centers
Other Residential Properties
Community Centers
Essential Facilities
Apartments

Indian River

Western Branch
Western Branch
(Continued)

NO. OF
UNITS in
Flood
Zone
1
455
2
2
1,255

APPROXIMATE
VALUE in the
Flood Zone

NO. OF
PEOPLE in
Planning
Area

$137,000
$68,318,300
$6,276,700
$2,345,800
$51,541,300

TOTALS

1,730

$151,486,200

24,399

Places of Worship
Day Care Centers
Residential Properties
Schools
Essential Facilities
Apartments
TOTALS

4
2
582
2
1
618
1,209

$4,654,900
$2,401,600
$171,009,300
$40,029,500
$28,592,500
$48,992,300
$295,680,100

20,238

Places of Worship
Warehouses
Day Care Centers
Mobile Homes
Residential Properties
Schools
Essential Facilities
Agricultural Properties

10
2
6
4
1,644
2
3
17

$26,517,100
$8,134,800
$14,324,400
$175,400
$637,426,600
$24,382,200
$25,890,100
$13,514,700

TOTALS

1,688

$750,365,300

COMMUNITY TOTALS

15,422

$4,897,908,200

32,486
221,282

Although Rivercrest (3,739), Deep Creek (3,524), and Great Bridge (2,521) have
the highest number of selected structures located in the floodplain, and Deep
Creek and Rivercrest each have approximately 1,000 more structures in the
floodplain than Great Bridge. Great Bridge has the highest total building value in
the floodplain of all three areas. This is a change from the previous version of
the plan. The approximate value in the flood zone for selected structures in
Great Bridge is about $350 million more than Rivercrest and almost $450 million
more than Deep Creek. This is due to a higher number of public facilities in
Great Bridge which have a greater value, and the properties within Great Bridge
have higher assessed values on average.
Residential properties are located within the floodplain of all nine planning areas.
Publicly owned facilities can be found in floodplain in Deep Creek, Great Bridge,
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Southern Chesapeake, Rivercrest, South Norfolk, Indian River and Western
Branch. Maps showing the types and locations of each structure in the floodplain
for each Planning Area are included at the end of this section in Figures 6.34 –
6.38.
The amounts of damage the facilities listed in Figure 6.9 above could sustain
depend on a variety of factors. A description of each of these factors and the
relative impact of each to the City of Chesapeake is described in the following
section titled “Event Specific Factors.”

EventSpecific Factors
Flood depth: An analysis of the floodplain in the community, using the City’s
GIS, reveals that the approximate depth of flooding throughout the city ranges
from 1 to 4 feet, depending on the area and the structure type. Most areas have
an estimated flood depth of about 3 feet. These depths were estimated using the
Base Flood Elevations (BFEs) listed on the FIRM maps for each of the
waterways and the City’s topographic information. An issue was discovered in
the analysis when comparing the BFE and the elevation. See Section 10,
Appendix B for an explanation of data limitations in calculating flood depth. The
full description of the methodology is included in the Estimating Losses section
below. Specific localized areas may be subject to increased flood depths. The
structures located in these areas would be more vulnerable to significant damage
due to flooding.
Flood duration: The longer duration of time that flood waters are in contact with
building components (such as structural members, interior finishes, and
mechanical equipment), the greater the potential for damage. The duration of
flooding is very specific to the nature of an event. However, the structures
closest to a flooding source (such as a river, bay, or canal) are more likely to
sustain longer durations of flooding and be more vulnerable to flood damage. As
flood waters recede, these structures will be last to be unimpacted, increasing
the potential for damage.
Velocity: The velocity of flood waters is an important factor concerning potential
damage due to flooding. Flowing water exerts forces on the structural members
of a building, increasing the likelihood of significant damage. In addition, flowing
waters can increase erosion and scour around the foundation of a structure,
which can further increase the vulnerability of a building to damage. A large
portion of the flooding occurring in the City of Chesapeake could be classified as
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stillwater flooding. However, any structure located along the channel of a river,
stream or creek, will be more susceptible to damage due to moving floodwaters.
SiteSpecific Factors
Elevation: The lowest possible point where flood waters may enter a structure is
the most significant factor contributing to its vulnerability to damage due to
flooding. For most structures, the lowest point of entry is the lowest floor
elevation, although it could also be a utility connection or opening in the
foundation, if present. The lower the elevation of this entry point, the more
frequently a structure will be impacted by flood waters and generally the longer
the duration of flooding. The City of Chesapeake’s floodplain ordinance, included
in its City Code, was originally adopted in 1977 in accordance with the city’s
participation in the NFIP. This ordinance requires that all structures constructed
in the floodplain be elevated to a level such that the lowest floor elevation is
above the BFE. The structures are classified as postFIRM structures as they
were constructed after the adoption of the FIRMs. The remainders of the
structures in the floodplain are classified as preFIRM structures, and since they
were constructed prior to the adoption of the local floodplain ordinance, there is
no provision that these structures be elevated above the BFE. Therefore,
generally, preFIRM structures, or those constructed prior to 1977, will have a
higher vulnerability to flood damage. The City’s adoption of an updated flood
plain ordinance in 2005 has not been in effect long enough to have an impact.
Construction Type: Certain types of construction are more resistant to the
effects of flood waters. Typically, masonry buildings, constructed of brick or
concrete blocks, are the most resistant to damages simply because masonry
materials can come into contact with limited depths of flooding without sustaining
significant damages. Deeper floods can cause damages by the forces exerted
on the structure from the water surrounding it. Wood frame structures are more
susceptible to damages because the construction materials are easily damaged
when inundated with water.
Estimating Losses for Floods
The potential impacts on structures in the event of a 100year flood have been
estimated using a potential 100year flood depth and utilizing the Flood
Insurance Administration’s (FIA’s) previously determined depth damage functions
(DDF) to anticipate damage to buildings and contents as well as a loss of
function or displacement cost estimate. These functions estimate the damages
to a structure as a percentage of the building value, and are differentiated by
building type. An average estimated damage per structure was calculated and
then applied to all the structures of the same use in the floodplain for that
planning area.
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After estimating structure age from analysis in the City’s GIS, it was determined
that 36.6% of the all the structures in the community were built prior to the
adoption to the original 1977 floodplain ordinance requiring them to be elevated
above the 100year floodplain. This is a change from the 2002 figure of 44% of
all of the structures in the City built preFIRM. Based on this analysis, the
damage estimate was applied to 36.6% of all structures in the floodplain areas.
Although a newer, more stringent floodplain ordinance was adopted in 2005, not
enough time has passed to know whether it has made any impact. The impact of
the 2005 Flood Plain Ordinance, as well as the use of HAZUS for damage
estimates, should be considered with the next full update to this plan in 2013.
The full calculations for this analysis are provided in Appendix B and are
summarized in Figure 6.10, on the following page. Note that Figure 6.10 is only
intended to provide a rough estimate of the potential damages to the buildings in
each planning area from a 100year flood event, and does not include
infrastructure damages or secondary impacts. In addition, although Figure 6.10
estimates damages to structures in both riverine and coastal floodplains from the
100year flood depth, it is not intended to estimate damages due to storm surge.
Since the hurricane surges provided by the SLOSH Model and surge maps do
not provide surge depths; damages due to storm surge could not be estimated.
FEMA is currently working to develop its own methodology to address storm
surge. The most significant amount of damage in the community from the 100
year flood will be sustained to residential properties. This is due, in part, to the
large amount of these properties currently located within the floodplain. The total
number of residential parcels (including improved and unimproved land) in the
floodplain is 15,406, this figure includes both improved and unimproved land, the
earlier figure was just parcels with structures which had 12,625 parcels. The
structures built after the adoption of the floodplain ordinance will most likely not
be subject to this flooding because they will be constructed such that the first
floor elevation will be one foot above the 100year flood elevation in accordance
with NFIP requirements. The physical damage to structures in the floodplain may
be reduced by increased elevation; however, loss will continue to occur with
damages to structure contents, loss of vehicles, and lost productivity due to
limited access to the structure during flood events.

FIGURE 6.10 — SUMMARY BY PLANNING AREA OF ESTIMATED
100YEAR FLOOD DAMAGES
PLANNING
AREA
Camelot

ESTIMATED
100YEAR
FLOOD
DAMAGES

PERCENT OF
PLANNING
AREA
DAMAGED

PERCENT OF
TOTAL
COMMUNITY
DAMAGED

USE WITH
HIGHEST DAMAGE

USE WITH
SECOND HIGHEST
DAMAGE

$2,228,143

4%

0.6%

Residential

Places of Worship
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FIGURE 6.10 — SUMMARY BY PLANNING AREA OF ESTIMATED
100YEAR FLOOD DAMAGES
PLANNING
AREA

ESTIMATED
100YEAR
FLOOD
DAMAGES

PERCENT OF
PLANNING
AREA
DAMAGED

PERCENT OF
TOTAL
COMMUNITY
DAMAGED

Deep Creek

$34,475,201

4%

8.7%

Great Bridge

$132,562,025

10%

33.4%

Southern
Chesapeake

$32,679,413

9%

8.2%

Greenbrier

$4,433,065

7%

1.1%

Rivercrest

$98,643,749

10%

24.9%

South Norfolk

$6,411,441

4%

1.6%

Indian River

$26,829,703

9%

6.8%

Western
Branch

$58,237,113

8%

14.7%

$396,499,854

USE WITH
HIGHEST DAMAGE

USE WITH
SECOND HIGHEST
DAMAGE

60.7%
Residential
76.4%
Residential
38.5%
Essential Facilities
44.9%
Apartments
28.2%
Residential
72.9%
Warehouses
53.3%
Residential
37.0%
Residential
63.5%

23.0%
Day Care
7.4%
Essential Facilities
34.0%
Residential
36.6%
Residential
27.3%
Essential Facilities
7.2%
Apartments
26.9%
Schools
24.6%
Places of Worship
7.6%

ESTIMATED COMMUNITY TOTAL 100YEAR FLOOD DAMAGES

In a flood event, it is anticipated that a majority of the damages will be to
residential properties, apartment complexes, and agricultural properties. Great
Bridge and Rivercrest are estimated to suffer the greatest amount of damage in a
100year flood. In Great Bridge, this is due to a large number of essential
facilities as well as a large number of residential facilities. Rivercrest also has a
large number of residential properties – both single family and apartments. The
following section explains these discrepancies with the original plan in detail.
The Planning Department currently maintains a list of properties which are in various
stages of the development process – from applying for a rezoning or use permit to
approval by the Planning Commission and / or City Council. A typical application
takes five years to move through the entire approval process. The development
tracking database has been in maintained for several years. The adoption of the
Flood Plain Ordinance, the Comprehensive Plan and the Land Use Plan has been
too recent to determine any impact by those documents. This should be considered
for the 2013 update of this plan. Maps showing the Land Use in the floodplain can
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be found at the end of Section 5. Much of the undeveloped land in the floodplain is in
conservation and cannot be developed.

Flood Vulnerability Assessment
The flood vulnerability assessment for the City of Chesapeake involved an analysis
of several parameters that are discussed below. A table describing the vulnerability
assessment parameters, along with computations used to estimate the 100year
flood damages that may be experienced by the City of Chesapeake, is provided in
Section 10, Appendix B of this report. Data deficiencies in obtaining or with the use
of this data can also be found in Section 10, Appendix B.
· Flood Depth
· Number of Basic Building Types in Flood Zone
· Assumed Building Type
· Building Replacement Value (BRV)
· Contents Replacement Value (CRV)
· Loss of Function (LOF)
· Number and Value of Critical Facilities in Flood Zone
· Depth Damage Function (DDF) for Buildings, Contents and LOF
· Number of PreFIRM Buildings in Flood Zone
Once these parameters were determined, the estimated per capita damage
(building, contents, and loss of function) in dollars per person within each planning
area was used to arrive at a flood vulnerability index for each of the nine planning
areas. For each planning area, the estimated per capita damage was determined
using the following formula:
Estimated Per Capita Damage = (Building Damage + Contents Damage + LOF) /
(Total Planning Area Population)
The building damage costs were computed by multiplying the building replacement
value by the corresponding building DDF. The contents damage costs were
determined by multiplying the contents replacement value by the corresponding
contents DDF. LOF costs applied some of the principles of the preference scale
method used for the hazard identification analysis. For example, critical facilities
such as fire stations used larger annual budget values, thereby increasing their LOF
values and their total costs to reflect their importance. Finally, the total damage cost
for each planning area was divided by the total population within the planning area,
and the planning areas with the highest per capita damage costs were considered to
have the highest potential vulnerability.
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A summary of the 100year flood vulnerability assessment results for the City of
Chesapeake is presented in Figure 6.11 below.
Figure 6.11 — VULNERABILITY ASSESSMENT FOR 100YEAR FLOOD

PLANNING
AREA

Camelot

TOTAL
NO. OF
UNITS
IN
FLOOD
ZONE

APPROXIMATE
TOTAL VALUE
IN FLOOD
ZONE

ESTIMATED
100YEAR
FLOOD
DAMAGES
PER
PLANNING
AREA

TOTAL
PLANNING
AREA
POPULATION

ESTIMATED
PER
CAPITA
PLANNING
AREA
DAMAGE

VULNERABILITY
INDEX

471

$52,116,200

$2,228,143

8,117

$275

Low

Deep Creek

3,524

$886,060,300

$34,475,201

26,642

$1,294

Low

Great Bridge

2,521

$1,338,223,100

$132,562,025

49,098

$2,700

High

Southern
Chesapeake

665

$364,535,300

$32,679,413

13,603

$2,402

High

Greenbrier

345

$64,108,700

$4,433,065

26,307

$169

Low

Rivercrest

3,739

$995,333,000

$98,643,749

20,392

$4,837

High

South Norfolk

1,730

$151,486,200

$6,411,441

24,399

$263

Low

Indian River

1,209

$295,680,100

$26,829,703

20,238

$1,326

Low

1,688

$750,365,300

$58,237,113

32,486

$1,793

Medium

15,892

$4,897,908,200

$396,499,853

221,282

$1,792

(MEDIUM)

Western
Branch
ESTIMATED
COMMUNITY
TOTALS

The calculations used to estimate the total damages to each building class in the
flood zone and the vulnerability index for each planning area in the City of
Chesapeake are summarized in tabular form in Section 10, Appendix B. The
assignment of numerical values and importance factors for parameters is qualitative
in nature and based on data from a number of sources with varying degrees of
accuracy. For this reason, a margin of error of +10 percent is assumed for the total
unit costs used to arrive at the vulnerability index values.
Although it seems that Deep Creek often has flooding problems, the 100year flood
vulnerability assessment shows that it is an area of low flood vulnerability. This is a
change from the first plan in that it determined Deep Creek to have a high flood
vulnerability and Great Bridge’s vulnerability was Medium. This may be attributed to
the fact that Deep Creek has fewer residential, commercial and public buildings than
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areas such as Rivercrest and Great Bridge, the types of structures / facilities used in
the analysis include residential as well as commercial / public buildings. Camelot,
Indian River, South Norfolk and Western Branch all have a majority of their
development outside of the floodplain. The floodplain in Greenbrier is largely in
conservation areas, thus its flood vulnerability is low. In addition, property values
have dramatically increased citywide in the four years since the original plan was
completed. For example, the average value of a property in the floodplain Deep
Creek in 2003 was $98,059; for Great Bridge it was $165,049. In 2007, the average
value of a property in the floodplain in Deep Creek was $251,0435 and in Great
Bridge it was $530,830. Average property values tripled in Great Bridge over four
years, whereas in Deep Creek, the property values increased slightly less
dramatically. Additionally, there was an issue found in the original calculations for
flood vulnerability. The consultant who completed the first plan used an incorrect
comparison of the base flood elevation and the average elevation of the planning
area. The current plan corrects that error. A detailed explanation of this discrepancy
can be found in the introductory paragraphs of the appendices.
Residential properties are more likely to be affected by a flood event as displayed in
figure 6.12. The residential vulnerability accounts for $3,960,897,800 of the
$4,897,908, 200 of the total vulnerable properties (80%). Using the same analysis,
a vulnerability of residential properties only was calculated. This is an addition from
the previous plan which did not consider residential properties alone. Figure 6.12
summarizes the analysis of ONLY residential properties.
Figure 6.12 — VULNERABILITY ASSESSMENT FOR 100YEAR FLOOD

RESIDENTIAL PROPERTIES ONLY
APPROXIMATE
TOTAL VALUE
IN FLOOD
ZONE

ESTIMATED
100YEAR
FLOOD
DAMAGES
PER
PLANNING
AREA

TOTAL
PLANNING
AREA
POPULATION

ESTIMATED
PER CAPITA
PLANNING
AREA
DAMAGE

468

$47,864,800

$1,714,618

8,117

$211

Deep Creek

3,492

$843,049,500

$27,972,790

26,642

$1,050

Medium

Great Bridge

2,478

$897,777,500

$52,573,129

49,098

$1,071

Medium

Southern
Chesapeake

659

$273,195,700

$17,651,670

13,603

$1,298

Medium

Greenbrier

340

$55,472,100

$2,620,205

26,307

$100

Low

Rivercrest

3,719

$893,392,500

$77,592,656

20,392

$3,805

High

PLANNING
AREA

Camelot

TOTAL
NO. OF
UNITS IN
FLOOD
ZONE
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Figure 6.12 — VULNERABILITY ASSESSMENT FOR 100YEAR FLOOD

RESIDENTIAL PROPERTIES ONLY
APPROXIMATE
TOTAL VALUE
IN FLOOD
ZONE

ESTIMATED
100YEAR
FLOOD
DAMAGES
PER
PLANNING
AREA

TOTAL
PLANNING
AREA
POPULATION

ESTIMATED
PER CAPITA
PLANNING
AREA
DAMAGE

PLANNING
AREA

TOTAL
NO. OF
UNITS IN
FLOOD
ZONE

South Norfolk

1,710

$79,027,400

$1,586,188

24,399

$65

Low

Indian River

1,200

$220,001,600

$14,112,632

20,238

$697

Low

1,665

$651,116,700

$39,289,536

32,486

$1,209

Medium

15,731

$3,960,897,800

$235,113,424

221,282

$1,063

(MEDIUM)

Western
Branch
ESTIMATED
COMMUNITY
TOTALS

VULNERABILITY
INDEX

The City of Chesapeake’s overall vulnerability to flooding remains at medium when
considering residential properties only. The removal of commercial and public
buildings levels out the discrepancies between Great Bridge and Deep Creek.
Rivercrest retains a high vulnerability rating, which is consistent with the Repetitive
Flood Loss (RFL) statistics on page 21 of this section. Almost half (45%) of the RFL
properties are located in Rivercrest. Great Bridge and Deep Creek combined have
another 44%, while the remaining 11% of the RFL properties are split among four
other planning areas.
The 100Year Flood Vulnerability Index Map (Figure 6.39) for the City of
Chesapeake at the end of this section provides the results of the flood vulnerability
index computations in graphic form. A separate map (Figure 6.40) is provided for
100Year Flood Vulnerability Index Map for Residential Properties.

WIND EVENTS
Wind is one of the most destructive forces of nature. Strong winds erode
mountains and shorelines, topple trees and buildings, and cause tidal surges and
subsequent flooding. Damaging wind events in the City of Chesapeake occur in
the form of tornadoes, hurricanes, and nor’easters. Only those effects of
tornadoes, hurricanes, and nor’easters that are windrelated will be discussed in
this section because of their high probability of impact on the City. Other types of
wind events are not discussed due to their low probability of impact on the City.
Tropical Cyclones (Hurricanes)
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A tropical cyclone is a lowpressure 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 upon landfall is 12 to 18 hours. Wind speeds may be reduced
by 50% within 12 hours after making landfall. 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.
The entire area within the City of Chesapeake is susceptible to the wind effects
from tropical cyclones. Tropical cyclones striking near Chesapeake have
spawned tornadoes and straightline wind events. Tropical Storm Doria in 1971,
Hurricane Bonnie in 1998 and Hurricane Charley in 2004 are three examples of
tropical cyclones that have resulted in tornadoes touching down in the City of
Chesapeake.
The strength of a hurricane is classified according to wind speed using the Saffir
Simpson Hurricane Damage Scale. This scale is used to provide 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. Note that all winds are using the U.S. 1minute average wind
speed. Figure 6.13 provides a description of typical damages associated with
each hurricane category.
Figure 6.13 — SaffirSimpson Hurricane Damage Scale
CATEGORY

1

2

WIND SPEED
(MPH)

DESCRIPTION OF TYPICAL DAMAGES

7495

Minimal damage — Storm surge generally 45 feet above normal. No
real damage to building structures. Damage primarily to unanchored
mobile homes, shrubbery, and trees. Some damage to poorly
constructed signs. Also, some coastal road flooding and minor pier
damage.

96110

Moderate damage — Storm surge generally 68 feet above normal.
Some damage to buildings. Considerable damage to shrubbery and
trees with some trees blown down. Considerable damage to mobile
homes, poorly constructed signs, and piers. Coastal and lowlying
escape routes flood 24 hours before arrival of the hurricane center.
Small craft in unprotected anchorages break moorings.
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CATEGORY

3

3
(Continued)

4

5

WIND SPEED
(MPH)

111130

111130
(Continued)

DESCRIPTION OF TYPICAL DAMAGES
Extensive damage — Storm surge generally 912 feet above normal.
Some structural damage to small residences and utility buildings.
Damage to shrubbery and trees with foliage blown off trees and large
trees blown down. Mobile homes and poorly constructed signs are
destroyed. Lowlying escape routes are cut off by rising water 35 hours
before arrival of the center of the hurricane. Flooding near the coast
destroys smaller structures with larger structures damaged by battering
from floating debris. Terrain continuously lower than 5 feet above mean
sea level may be flooded inland 8 miles (13 km) or more. Evacuation of
lowlying residences may be required.

131155

Extreme damage — Storm surge generally 1318 feet above normal.
More extensive structural failures on small residences. Shrubs, trees,
and all signs are blown down. Complete destruction of mobile homes.
Extensive damage to doors and windows. Lowlying escape routes may
be cut off by rising water 35 hours before arrival of the center of the
hurricane. Major damage to lower floors of structures near the
shoreline. Terrain lower than 10 feet above sea level may be flooded
requiring massive evacuation of residential areas as far inland as 6 miles
(10 km).

>155

Catastrophic damage — Storm surge generally greater than 18 feet
above normal. Complete roof failure on many residences and industrial
buildings. Some complete building failures with small utility buildings
blown over or away. All shrubs, trees, and signs blown down. Complete
destruction of mobile homes. Severe and extensive window and door
damage. Lowlying escape routes are cut off by rising water 35 hours
before arrival of the center of the hurricane. Major damage to lower
floors of all structures located less than 15 feet above sea level and
within 500 yards of the shoreline. Massive evacuation of residential
areas on low ground within 510 miles of the shoreline may be required.

The recurrence interval for a hurricane is derived from the probability for coastal
flooding caused by storm surge and from the number of direct and indirect
landfall “hits” a community takes from hurricanes. The National Weather Service
tabulated data on the frequency of tropical cyclones affecting the Norfolk area
from 1870 to 2006. According to their report, the city has a 14.2% chance of
being affected by a hurricane passing within 75 nautical miles of the City in any
given year. This is a change from the previous version which had a 15.5%
chance. Since 1870, seventyfive tropical cyclones have passed within 75
nautical miles of the City. Eighteen of those storms were hurricanes.
Tornadoes
A tornado is a column of rapidly rotating wind that extends from a thunderstorm
cloud to the ground. It often appears as a funnelshaped cloud or a spiraling
column of debris. Tornadoes may be only several yards across, or in rare cases,
over a mile wide. Most of the tornadoes that occur in Chesapeake are caused as
a result of passing hurricane, tropical system, or heavy thunderstorms. The entire
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City of Chesapeake is susceptible to tornadoes. Tornadoes can form during any
time of year, but they are more frequent in Chesapeake between April and July.
Due to the unpredictability of tornadoes, communities usually have little or no
warning before a tornado hits. When tornadoes strike a community, they can be
expected to last anywhere from a few minutes to 20 minutes or more.
The City of Chesapeake has experienced 11 tornadoes since 1960, five of those
occurring since 1990. The tornadoes occurring since 1990 had strengths of F0,
F1, and F2. Damage estimates for these tornadoes exceed $1.7 million. Figure
6.14 lists historical tornadoes that touched down in the City of Chesapeake
(“Tornadoes, The Killer Storm”, NCDC Website).
FIGURE 6.14 — TORNADOES IN THE CITY OF CHESAPEAKE
DATE
11/26/1926
4/8/1962
6/18/1969
8/27/1971
11/3/1971
4/4/1976
5/8/1984
2/9/1990
8/6/1993

7/24/1997

4/9/1998

8/27/1998
8/14/2004

DESCRIPTION OF TORNADIC EVENT
A waterspout came ashore from the Elizabeth River and collapsed two 700 feet
long warehouses.
An F2 tornado tracked approximately 9 miles across the southeast portion of
Norfolk County near St. Brides, Hickory and Fentress. Many roofs were blown off
and some outbuildings were leveled.
An F1 tornado touched down at 11:01 PM.
An F1 tornado touched down at 1:30 PM causing an estimated $250,000 in
damage.
An F2 tornado touched down at 10:30 AM.
An F1 tornado touched down at 3:00 PM causing an estimated $2,500 in damage.
A cluster of thunderstorms caused damage in Chesapeake. Numerous tornadoes
were spotted around the state.
An F0 tornado touched down causing an estimated $25,000 in damage.
An F2 tornado hit Etheridge Manor, Etheridge Woods, Windlesham Plantation,
Hanbury corridor, and the Hampton Roads Airport causing an estimated
$1,651,500 in damage.
A tornado touched down near Gorier Avenue and Poindexter St. traveling north
along the railroad tracks. At 1:20 PM, the tornado was sighted in the South
Norfolk area of the City. Damage was estimated at $60,000.
An F0 tornado uprooted several trees and sheared the tops off many others in a 4
to 5 mile path along the northern portions of the City. The tornado appeared to
remain just above the ground, with all structural damage resulting from falling
limbs/trees. There were no deaths or injuries associated with the event that
caused an estimated $25,000 in damage.
A tornado associated with the remnants of Hurricane Bonnie initially affected the
Riverwalk section of the City, then tracked eastnortheast through the Greenbrier
section.
A tornado associated with remnants of Hurricane Charley affected an area of
Southern Chesapeake causing approximately $5000 in property damage.
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The intensity of a tornado is commonly measured by the Fujita Scale, which has
been illustrated in Figure 6.15.
FIGURE 6.15 — THE ENHANCED FUJITA SCALE

EF
Number

3
Second
Gust
(mph)
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Number

3
Second
Gust
(mph)

4578

0

6585

0

6585

73112

79117

1

86109

1

86110

2

113157

118161

2
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2
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5
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F
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1/4mile
(mph)

3
Second
Gust
(mph)

0

4072

1

Description of Potential
Damages
Light damage. Tree
branches snapped;
antennas and signs
damaged
Moderate damage. Roofs
off; trees snapped; trailers
moved and/or overturned.
Considerable damage.
Weak structures and
trailers demolished; cars
moved.
Severe damage. Roofs
and some walls torn off
wellconstructed buildings;
trains overturned; trees
uprooted; cars lifted up and
thrown.
Devastating damage.
Wellconstructed houses
leveled; structures blown
off weak foundations; cars
thrown; large missiles
generated.
Incredible damage.
Houses lifted off
foundations and carried
some distance; large
missiles thrown over 100
yards; trees debarked.

The National Weather Service (NWS) states that F0 and F1 tornadoes comprise
70% of all tornadoes that occur in the United States. In addition, the NWS
concludes that these tornadoes typically touch down only briefly and cause minor
damages.
The National Severe Storms Laboratory has developed maps showing the
number of significant tornado days that communities have experienced during
the 20th Century. (See Figure 6.16, below.) There have been between five and
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ten significant (F2 or greater) tornado days during the 20th Century in
Chesapeake.

Figure 6.16 – Significant (F2 or greater) Tornado Days per Century (1921 – 1995)
A tornado wind event could occur in Chesapeake at any time of the year, but are
most likely to occur from April to August, with peak probability in June, as can be
seen in the Wind Annual Cycle for Chesapeake (Figure 6.17) below.

Figure 6.17  Annual Wind Cycle National Severe Storm Labs
Nor’easters
Nor’easters are fierce storms that typically form either in the Gulf of Mexico or in
the Atlantic Ocean off of the East Coast. Although typically associated with
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winter storm events, nor’easters can occur at any time of year. If a jet stream
passing over the East West Coast splits, the southern branch can draw warm air
back into the cold northern branch of the jet stream. Moisture is pulled from the
Atlantic Ocean, fueling the storm and increasing the amount of precipitation. The
warm air tends to move and develop strong winds moving in a counterclockwise
direction. As the warm air rises and cools, precipitation forms. These storms are
known for producing heavy snowfalls, rain, immense waves, and strong winds
that can equal hurricane intensities.
The Chesapeake community is susceptible to hazards generated by nor’easters
throughout the year; however the majority occurs between September and
March. Nor’easters have the potential to occur anywhere, and are not confined
to specific areas within the city. The hazard boundaries encompass the entire
Chesapeake area. Winds associated with these storms can sometimes blow
without appreciable change in direction or speed for 1,500 miles or more and
typically linger 48 to 72 hours.
The Dolan/Davis Nor’easter Scale below is similar to the SaffirSimpson Scale
used for hurricanes. The Dolan/Davis Nor’easter scale was developed in an
attempt to classify the damages that may occur during these storm events.
Although this scale is not as well known as the SaffirSimpson Scale, it is a
useful tool for showing the true damage potential of nor’easters. The intensity of
a nor’easter is commonly measured by Dolan/Davis Nor’easter scale, which has
been illustrated in Figure 6.18.

FIGURE 6.18 —DOLAN / DAVIS NOR’EASTER SCALE
STORM CLASS

Beach Erosion

Dune Erosion

Over Wash

CLASS 1 (W EAK)
CLASS 2
(MODERATE)

Minor Changes
Modest: mostly
to lower beach

None

No

Property
Damage
No

Minor

No

Modest

CLASS 3

Erosion: extends
across beach

Can be
significant

No

(SIGNIFICANT)
CLASS 4
(SEVERE)

Severe beach
erosion or
recession

CLASS 5
(EXTREME)

Extreme beach
erosion

Severe dune
erosion or
On low beaches
destruction
Dunes destroyed
Massive in
over extensive
sheets and
areas
channels
Source: Coch, 1995

Loss of many
structures at
local scale
Loss of
structures at
community scale
Extensive at
regional scale;
millions of dollars

The Chesapeake/Hampton Roads Region has experienced numerous
nor’easters since the first recorded event in 1821. These events have been
summarized in Figure 6.19 below.
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FIGURE 6.19 — NOR’EASTERS IN THE CITY OF CHESAPEAKE
DATE

NOR’EASTER STORM EVENTS
A nor'easter of great intensity hit the Eastern Seaboard from Charleston, SC to
New England. The band of deep snow stretched from the Virginia interior to
the New Jersey Coast. Temperatures fell to below zero in some areas behind
the storm.

JANUARY 67 1821

FEBRUARY 27
MARCH 2, 1846

TO

A severe coastal storm known as "The Great Gust" hit the Virginia and the
Northeast. Norfolk recorded tides up to five feet above normal. The storm did
half million dollars damage on the East Coast.

APRIL 6 1889

Hampton Roads recorded a sustained wind of 75 mph from the north and
Cape Henry 105 mph though it was estimated to have reached 120 mph.
Tides at Norfolk reached 8.37 ft above Mean Low Water which is over 4 feet
above flood. It was estimated that damage was heavier and the water was 18
inches higher than that of the August 1879 hurricane. Rain, snow and sleet
fell with the storm and totaled 3.2 inches liquid. Drummonds Bridge was
swept away (later replaced by the Ghent Bridge). Trees were uprooted and
roofs were torn off.

MARCH 13, 1927

High winds around the nor'easter gusted to 62 mph at Cape Henry and 52
mph at Norfolk. Heavy snow fell across North Carolina into Virginia and travel
was delayed for 2 to 3 days. In Virginia Beach, high tide and heavy surf on
March 2 inflicted considerable damage. The beaches in some places were
washed back 50 feet and denuded of the overlying sand so that the clay
beneath was exposed. The large hotel in Virginia Beach and other buildings
were severely damaged along with the boardwalk and other protective
structures.

APRIL 11, 1956

A severe nor'easter gave gale winds (40 mph +) and unusually high tides to
the Tidewater Virginia area. At Norfolk, the strongest gust was 70 mph. The
strong northeast winds blew for almost 30 hours and pushed up the tide, which
reached 4.6 feet above normal in Hampton Roads. Thousands of homes were
flooded by the winddriven high water and damages were large. Two ships
were driven aground. Water front fires were fanned by the high winds and, the
flooded streets made access to fire fighters very difficult and it added to the
losses.
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FIGURE 6.19 — NOR’EASTERS IN THE CITY OF CHESAPEAKE
DATE

MARCH 59, 1962

NOR’EASTER STORM EVENTS
The Ash Wednesday Storm hit Virginia during "Spring Tide" (sun and moon
phase to produce a higher than normal tide). The storm moved north off the
coast past Virginia Beach and then reversed its course moving again to the
south and bringing with it higher tides and higher waves which battered the
coast for several days. The storm's center was 500 miles off the Virginia
Capes when water reached nine feet at Norfolk and 7 feet on the coast. Huge
waves toppled houses into the ocean and broke through Virginia Beach's
concrete boardwalk and sea wall. Houses on the Bay side also saw extensive
tidal flooding and wave damage. The beaches and shorefront had severe
erosion. Locals felt the damage from this storm was worst in Virginia Beach
than that of the 1933 Hurricane. An estimated $4 million in wind and flood
damages occurred to the City of Hampton. Winds up to 70 mph built 40foot
waves at sea.

JANUARY 1920, 1978

A strong nor'easter developed off the Southeast Coast. It was the third snow
in a week for Virginia. East of the mountains saw 4 to 8 inches until you
reached Richmond. Richmond got a devastating ice storm causing major
power disruptions and tree damage. Many small buildings and roofs collapsed
from the weight of the snow in the west. One man was injured when a roof
fell. One person died while shoveling snow.

FEBRUARY 23 AND
FEBRUARY 16, 1996,
STORMS

A continuing series of Alberta clippers followed by strong nor'easters struck
the Commonwealth. To the north of the heavy snow band fell 6 to 10 inches
of snow and to the south of the band was a significant ice storm. Some
counties along the North Carolina border saw about half of its population lose
power. The ice caused about a half million dollars in damage and caused
widespread disruptions in the Hampton Roads area. Following the fresh snow
and ice came a cold wave from the 3rd through the 6th with many areas
dropping below zero. On the 5th, several places set new records. On the
16th, another nor'easter moved up the coast dumping 6 to 12 inches of snow
in a swath across Virginia from Nottoway to Fredericksburg with Charlottesville
on the west side of the heavy band and Richmond on the east side.
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FIGURE 6.19 — NOR’EASTERS IN THE CITY OF CHESAPEAKE
DATE

NOR’EASTER STORM EVENTS
"BacktoBack Nor'easters" pounded the Tidewater area and produced coastal
flooding. Tides remained higher than normal from astronomical high tides and
the January 2728 Nor'easter. Then came the February nor'easter. Its slow
movement and gale force winds pushed the tide to 7.0 feet above Mean Low
Water at Norfolk and resulted in moderate to severe flooding. The entire town
of Chincoteague on the Eastern Shore was under water. Willoughby Spit was
the hardest hit area in Norfolk and homes in Sandbridge and Chick's Beach
were severely damaged in Virginia Beach.

JANUARY 2728 AND
FEBRUARY 36, 1998:

Inland, heavy rains fell. Most areas that saw 2 to 4 inches with the January
2728 storm again saw it with the February storm. Some locations received as
much as 7.5 inches of rain. The rains lead to flooding on small streams and
creeks closing numerous roads. The flood waters eventually flowed into the
main stem of the rivers, which reached bank full or minor flood levels.
When the next storm on February 3rd began snowing, over 1000 customers
were without power. A charter bus on Interstate81 overturned injuring 20
people. Areas east of the Allegheny Highlands saw 4 to 8 inches before the
snow changed to freezing rain. Some areas got significant ice on top of the
snow causing trees to come down and in one case a roof collapsed.
Strong onshore winds resulted in major coastal flooding during times of high
tide. Tidal departures were 2.5 to 3.5 above normal during the event. Areas of
Chesapeake experienced almost 5 ' above normal tides

OCTOBER 6  7, 2006

NOVEMBER 22, 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 from late Friday October 6th
through Saturday October 7th. 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.
Strong onshore winds resulted in moderate coastal flooding during times of
high tide. Although the storm produced only 1 to 2 inches of rain, tidal
departures across Hampton Roads were about 3 feet above normal during the
event. Some areas of Chesapeake experienced about 4.50' above normal
tides.
A few low lying roads were flooded, and some homes received minor damage
from flooding.

Source : (http://www.vdem.state.va.us/library/vawinter/vawin.htm and http://www4.ncdc.noaa.gov/cgi
win/wwcgi.dll?wwevent~storms)

Estimating Losses for Wind Events
Although no specific areas of Chesapeake can be designated as having a higher
risk of being affected by a severe wind event, there are a number of factors that
contribute to a particular area’s vulnerability to damages if a highwind event
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should occur. Certain characteristics of an area or of a structure can increase its
resistance to damages, but these factors are usually specific to a particular
location or a particular structure in question. However, each factor’s affects on
vulnerability will be discussed in general later in this section.
Potential Wind Impacts
The damage sustained from a wind event can be wideranging and devastating.
Tornadoes and hurricanes have caused damage to natural resources,
infrastructure, buildings, and personal property. Past wind events in Chesapeake
have broken tree branches and uprooted trees; snapped power, cable, and
telephone lines; damaged radio, television, and communication towers; caused
flooding; torn roofs off buildings; blown out walls; overturned vehicles; and
damaged and destroyed businesses. Downed trees and power lines across
roads have blocked key access routes and cut off parts of the city. Downed
power lines have also resulted in extended power outages. Damaged radio,
television, and communication towers have disrupted the city’s telephone
service, cell phone service, and taken radio and television stations offair for
extended periods. This inability to communicate effectively with the community
has resulted in the 911 emergency call systems being overloaded with calls for
information, possibly preventing real emergency calls from being answered in a
timely manner. Damage estimates for the August 6, 1993, hurricane are
between $1.65 and $1.8 million, and the estimates for the July 24, 1997, tornado
are $60,000. Hurricane Isabel, which struck the City during September of 2003
caused over $48 million in damages. These estimates do not differentiate
between wind and flood damages.
Based upon NOAA mapping, the areas most likely to be affected by a tornado
include: Riverwalk, Greenbrier, South Norfolk, Etheridge Manor, Etheridge
Woods; Windlesham Plantation; Hanbury corridor, the Hampton Roads Airport,
as well as those areas bordering Currituck and Pasquotank Counties in North
Carolina, and the City of Suffolk in Virginia.
All planning areas within the City of Chesapeake are likely affected most by the
direct wind and flooding effects of a hurricane. In addition to spawning
tornadoes, other hazards associated with tropical cyclones include extensive
damage to electric, telephone, and cable lines, breaks in utility lines, damaged
communication towers, and possible incidents involving hazardous materials.
Wind Zones
Due to Chesapeake’s proximity to the coast, the city is located in higher than
average wind zones. Generally, average wind speed during the winter months
varies between 9.4 mph to 13.0 mph. Average wind speed during the spring
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months is nearly identical to the winter months, ranging from 9.2 mph to 13.0
mph. During the summer months, average wind speed slows to a range of 7.4
mph to 10.7 mph. Average wind speed during the fall months is between 8.5
mph to 11.9 mph.
Wind Zone Boundaries
Chesapeake is located in Wind Zone II in the United States, which means the
designtornado wind speed for community shelters is 160 mph (FEMA 3862,
2001). A map of fastest wind speeds for a 50year return period for special high
wind regions shows wind speeds of 90 mph to 100 mph for Chesapeake (Data
from American National Standards Institute, 1982). The 2000 edition of the
International Building Code requires structures west of approximately Centerville
Turnpike to be designed to withstand threesecond wind gusts of 100110 mph.
Structures in the eastern portion of South Chesapeake east of Centerville
Turnpike should be designed for wind speeds of 110120 mph. However, in an
effort to simplify the enforcement of this code in communities that are located in
multiple wind zones, the Virginia Department of Housing and Community
Development, through the Virginia Uniform Statewide Building Code (USBC), has
designated these communities to enforce the requirements of a single wind zone.
The wind zone for the City of Chesapeake has been designated as 100 – 110
mph zone, and is in effect and enforced for the entire community.
Warning Systems
The amount of warning time citizens have to an approaching highwind event,
and the availability of shelters or safe rooms, is the most crucial factor regarding
potential injury or loss of life. The National Hurricane Center publishes the
Tropical Weather Outlook, which includes the location of all tropical systems, as
well as local statements, which are published at regular intervals. When a
tropical system is close to the coast, these statements are issued every 23
hours or more frequently if circumstances warrant. In addition, Public Advisories,
including Watches and Warnings, and Strike Probability Forecasts are issued
when the 72hour position approaches the coast. Another warning tool is the
HURREVAC 2001 Forecast Program. Using these tools, the National Hurricane
Center is typically able to give more than 24 hours warning before a hurricane
makes landfall.
NOAA publishes a tornado watch, which includes the following information —
type of severe weather; watch area; valid period; type of severe weather; watch
axis; meaning of watch; call to action statement; discussion of meteorological
reasoning; and other watch information. When severe weather or a tornado is
eminent, or a tornado has been spotted on the ground, the National Weather
Service will issue a tornado warning. The warning will include the hazard;
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affected area; expiration time; a basis of warning; a threat conformation; the
location and movement; and a call to action statement. These messages are
broadcast over NOAA’s weather radio network. Within the City of Chesapeake,
each city department and each cityrun school is equipped with a NOAA Weather
Radio. The city also maintains contact with the National Weather Service office
located in Wakefield, Virginia, through the city’s Emergency Management Office.
In the event of a tornado warning for a specific sector within the city, the city can
activate the reverse 911 communications system. Other measures include the
training of city personnel and citizens of Chesapeake in the NOAA Spotter’s
Course. This course is designed to train individuals on how to spot tornadoes
and other severe weather.
Population Density
Population density is another important factor when analyzing vulnerability to
highwind events. Because tornadoes can affect a small, localized area, the
highest potential for damages, injuries, and loss of life, will be where the highest
concentration of development exists. Although most of the City of Chesapeake is
developed to some degree, the density of development does vary, primarily by
land use. Therefore, although the likelihood of occurrence is equal throughout
the city, the potential for damage, injury, and loss of life does vary significantly.
Design Wind Pressures
Buildings must be designed to withstand both external and internal wind
pressures on the structural framing and exterior elements. The level to which
these structures are designed, as expected, directly correlates with its ability to
resist damages due to high winds. The community’s building code dictates the
wind speed that structures must be designed to withstand. For some building
types, those structures constructed in these areas subsequent to the adoption of
the building code are the most likely to be the most resistant to damages from
wind.
Building Types
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.
Non–Engineered Wood: Wood buildings that have not been specifically
engineered during design. These structures may include single and multi
family residences, some onestory or twostory apartment units, and small
commercial buildings.
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NonEngineered Masonry: Masonry buildings that have not been
specifically engineered during design. These structures may include
singlefamily and multifamily residences, some onestory or twostory
apartment units, and some small commercial buildings.
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.
Lightly Engineered: Structures of this type may combine masonry, light
steel framing, openweb 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, 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 highrise office buildings, hotels, hospitals, and most
public buildings.
Other buildingrelated factors include height, shape, and the integrity of
the building envelope. Taller buildings and those with complex shapes
and complicated roofs are subject to higher wind pressures than those
with simple configurations. The building envelope is composed of exterior
building components and cladding elements including doors and windows,
exterior siding, roof coverings, and roof sheathing. Any failure or breach
of the building envelope can lead to increased pressures on the interior of
the structure, further damage to contents and framing, and possible
collapse.
Estimating Losses
The City of Chesapeake’s number, type, and assessed values of facilities in each
planning sector were evaluated in order to estimate the potential impacts on
these structures from a 100year wind event, which is defined as a 100mph
wind, or a Category 2 hurricane. The estimate has been completed by utilizing
previously determined wind damage functions provided in FEMA’s Hurricane
Wind BenefitCost Module (Full Data Module Version 5.1 dated December 31,
1997) to anticipate damage to buildings and contents, as well as a loss of
function or displacement cost estimate. The wind damage functions from the
Module are differentiated by the building type, and estimate damages to a
structure as a percentage of the building value. An average damage per
structure was calculated and then applied to all the structures in the floodplain of
the same use for that sector.

SECTION VI – RISK ASSESSMENT

Page 49

City of Chesapeake
Hazard Mitigation Plan

After estimating structure age from Census 2000 data, it was determined that
approximately 34% of all the structures in the community were constructed prior
to the adoption of the local building code in the Commonwealth of Virginia in
1973. The full calculations for this analysis are provided in Appendix C, and the
updated results for revision are summarized in Figure 6.20. Note that Figure
6.20 is only intended to provide a rough estimate of the potential damages to the
buildings in each planning area from a 100year wind event, and does not include
infrastructure damages or secondary impacts. The most significant amount of
damage in the city will be to buildings of type nonengineered wood, with light
engineered buildings and nonengineered masonry also sustaining high amounts
of damage. These building types are commonly found in residential and
agricultural areas. The combination of vulnerable building types in highly
concentrated residential areas contributes to the high damages sustained by
residential properties.
FIGURE 6.20 —SUMMARY BY PLANNING AREA OF ESTIMATED
100YEAR WIND EVENT LOSSES
ESTIMATED 100
YEAR WIND EVENT
DAMAGES BY
PLANNING AREA

PERCENT
OF
PLANNING
AREA
DAMAGED

PERCENT OF
TOTAL
COMMUNITY
DAMAGED

Camelot

$45,987,347

9%

2.1%

Deep Creek

$219,652,930

9%

10.1%

Great Bridge

$584,807,378

9%

26.8%

Southern
Chesapeake

$178,032,372

10%

8.2%

Greenbrier

$306,297,177

9%

14.1%

Rivercrest

$241,904,913

9%

11.1%

South Norfolk

$114,005,431

9%

5.2%

Indian River

$154,122,749

9%

7.1%

Western
Branch

$333,587,250

9%

15.3%

PLANNING
AREA

$2,178,397,547

USE WITH
HIGHEST
DAMAGE

USE WITH SECOND
HIGHEST DAMAGE

Residential
89.8%
Residential
90.2%
Residential
90.6%
Residential

Places of Worship
2.3%
Agriculture
2.0%
Essential Facilities
2.7%
Agricultural

78.0%
Residential
87.9%
Residential
87.8%
Residential
75.4%
Residential
86.5%
Residential
90.2%

18.4%
Apartments
5.2%
Agriculture
2.7%
Apartments
10.5%
Day Care Centers
4.4%
Apartments
2.6%

ESTIMATED COMMUNITY TOTAL

The entire City of Chesapeake appears to be susceptible to damage from winds,
especially residential areas. This table agrees with the same estimated wind loss
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table from the original plan as far as residential areas having the highest
damage.

Wind Vulnerability Assessment
Based on all local and regional hazard data collected, wind vulnerability
assessment for the City of Chesapeake involved an analysis of several
parameters that are discussed below. A table describing the vulnerability
assessment parameters, along with computations used to estimate the 100year
wind event damages that may be experienced by the City of Chesapeake, is
provided in Section 10, Appendix C of this report.
· Basic Wind Speed
· Number of Basic Building Types
· Assumed Building Type
· Building Replacement Value (BRV)
· Contents Replacement Value (CRV)
· Loss of Function (LOF)
· Number and Value of Critical Facilities
· Wind Damage Function (WDF) for Buildings, Contents and LOF
· Number of PreWind Code Buildings
Once these parameters were determined, the estimated per capita damage
(building, contents, and loss of function) in dollars per person within each
planning area was used to arrive at a wind vulnerability index for each of the nine
planning areas. For each planning area, the estimated per capita damage was
determined using the following formula:
Estimated Per Capita Damage = (Building Damage + Contents Damage + LOF) /
(Total Planning Area Population)
The building damage costs were computed by multiplying the building
replacement value by the corresponding building WDF. The contents damage
costs were determined by multiplying the contents replacement value by the
corresponding contents WDF. LOF costs applied some of the principles of the
preference scale method used for the hazard identification analysis. For
example, critical facilities such as fire stations used larger annual budget values,
thereby increasing their LOF values and their total costs to reflect their
importance. Finally, the total damage cost for each planning area was divided by
the total population within the planning area, and the planning areas with the
highest per capita damage costs were considered to have the highest potential
vulnerability.
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This assessment technique was used in the first City of Chesapeake Mitigation
Plan, NEMAC and our GIS support felt that the methodology was sound, so no
changes were needed. Not only did the methodology prove to be quantitatively
sound, duplicating it in the revision of the plan provided us an opportunity for
equal comparison to the previous vulnerability assessment.
A summary of the vulnerability assessment results for the 100year wind event in
City of Chesapeake is presented in Figure 6.21 on the following page. The
calculations used to estimate the total damages to each building class and the
vulnerability index for each planning area in the City of Chesapeake are
summarized in tabular form in Section 10, Appendix C. The assignment of
numerical values and importance factors for parameters is qualitative in nature
and based on data from a number of sources with varying degrees of accuracy.
For this reason, a margin of error of +10 percent are assumed for the total unit
costs used to arrive at the vulnerability index values.
FIGURE 6.21 —VULNERABILITY ASSESSMENT FOR 100YEAR WIND EVENT
CITY OF CHESAPEAKE, VA

PLANNING
AREA

TOTAL
NO.
OF
UNITS

APPROXIMATE
TOTAL VALUE

ESTIMATED
100YEAR WIND
DAMAGES PER
PLANNING
AREA

TOTAL
PLANNING
AREA
POPULATION

ESTIMATED
PER
CAPITA
PLANNING
AREA
DAMAGE

VULNERABILITY
INDEX

Camelot

2,778

$486,414,400

$45,987,347

7,702

$5,971

Low

Deep Creek

9,543

$2,332,350,500

$219,652,930

23,800

$9,229

Low

Great Bridge

16,320

$6,643,992,000

$584,807,378

43,918

$13,316

High

Southern
Chesapeake

4,601

$1,870,500,700

$178,032,372

11,987

$14,852

High

Greenbrier

10,367

$3,329,419,900

$306,297,177

23,864

$12,835

High

Rivercrest

8,369

$2,644,086,200

$241,904,913

17,019

$14,214

High

South Norfolk

9,221

$1,250,416,500

$114,005,431

22,797

$5,001

Low

Indian River

8,093

$1,700,712,400

$154,122,749

19,444

$7,926

Low

11,879

$3,579,683,100

$333,587,250

28,558

$11,681

Medium

81,171

$23,837,575,700

$2,178,397,547

199,089

$10,942

(MEDIUM)

Western
Branch
ESTIMATED
COMMUNITY
TOTALS
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The 100Year Wind Vulnerability Index Map for the City of Chesapeake at the
end of this section provides the results of the wind vulnerability index
computations in graphical form.
Compared to the previous mitigation plan, the Vulnerability Assessment for 100
Year Wind Event has seen some changes. First, the total number of units used
for assessment has increased by almost 10,000 units. More importantly the total
approximate value of all the units in the City has more than doubled, increasing
by $13.4 million. As a result estimated damages also doubled in costs and some
planning areas of the City saw a sharp increase in individual estimated damages.
For example the Great Bridge planning area saw a doubling of the estimated per
capita damage which also increased its vulnerability index from Medium in 2003
to High in 2008.

Drought
“Drought is a condition of moisture deficit sufficient to have an adverse effect on
vegetation, animals, and man over a sizeable area” (USGS, 2000). Drought can
be defined in meteorological, agricultural, or hydrologic terms. Meteorological
drought is defined in terms of an extended period of dry weather. Agricultural
drought is defined in terms of a shortage of precipitation that affects crops.
Hydrologic drought is defined in terms of water content in lakes, rivers, streams,
aquifers, and soils (USGS, 2000). Drought is a natural part of most climatic
areas, but the severity of droughts differs based on duration, geographic extent,
and intensity. Drought can be exacerbated by human demand and the amount of
foliage in a geographic area. The entire City of Chesapeake is susceptible to
drought. However, a drought may have more effect on the agricultural properties
in the City. A map of these is shown in Figure 6.42 at the end of this section.
Drought Hazard Profile
Drought was profiled in more general terms as it is not considered a high hazard
to the City of Chesapeake for the 2007 revision. One commonly used measure
of drought is the Palmer Drought Index. The Index was developed in the 1960s
by NOAA, and uses temperature and rainfall data to determine dryness.
Negative numbers indicate drought, while positive numbers indicate surplus
rainfall. Minus two is considered a moderate drought, minus three is severe
drought, and minus four is extreme drought. Likewise, positive two is considered
a moderate rainfall, positive three a severe rainfall, and positive four, an extreme
rainfall.
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According to the Virginia Department of Emergency Management (VDEM),
drought affects more people in North America than any other natural hazard.
Drought losses in the U.S. average $6 to $8 billion per year, and the drought in
1998 alone cost $40 billion (VDEM, 2003).
These losses are typically
agriculturally related in nature.
Soil Conditions
The soils in Chesapeake generally drain poorly and have a seasonal high water
table at or near the ground surface. Many of the soils have ponded water on the
surface after a heavy rainfall or period of prolonged wetness. In developed
areas, these soils are often sloped to drain to existing drainage systems. In
agricultural areas, local farmers often construct a series of ditches to promote
drainage from fields under cultivation.
Drought Hazard History
Virginia has experienced five major droughts since the early 1900s. The
recurrence period for drought in Virginia ranges from 15 to more than 80 years.
This is not an exact recurrence interval as probability is difficult to determine for
drought due to the climatic variables. The drought of 193032 was one of the
most severe droughts in the Commonwealth. Less severe droughts occurred
during 193842 and 196271. The Tidewater region experienced a localized
drought from 1976 until 1978. The statewide drought of 198082 was the least
severe. The Commonwealth experienced severe drought during 19992002,
called the worst since the drought of the 1930s (Commonwealth Currents, 2002).
Executive Order No. 31 issued by the Governor on July 31, 2002, declared a
state of emergency in Virginia from drought. The declaration was expanded on
August 30, 2002, by the issuance of Executive Order No. 33. The latter
Executive Order remained in effect until June 30, 2003.
Because of the most recent drought in Virginia, 84 counties have submitted 98
requests for agricultural economic aid (VDEQ, 2002). The USDA has approved a
primary disaster designation for 45 of the counties, with 36 more counties’
requests pending. Fiftyeight localities have received a secondary designation.
Chesapeake was declared a secondary disaster area on October 22, 2002.
In November 2001, the Chesapeake City Council voted to establish voluntary
water conservation for all residents. In July 2002, the Chesapeake City Council
voted again to establish mandatory water conservation restrictions for the
Western Branch, Northwest River, and South Norfolk waterworks systems.
Chesapeake obtains most of its water from the Northwest River, but also
purchases water from Portsmouth and Norfolk.
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Potential Impacts of Drought
The impacts of drought have not changed since the previous plan has been
adopted.
Drought can affect a community economically, socially, and
environmentally.
Drought can also create conditions that promote the
occurrence of other natural hazards such as wildfires and wind erosion. Drought
conditions can also increase the likelihood of flooding if a period of severe
drought is followed by an extreme precipitation event.
Economic losses to a community from drought include agricultural production,
livestock production, fisheries, water transportation, recreation, tourism, and
water consumption. Additionally, Chesapeake’s waterways are used as a means
of transportation by commercial vessels. Under severe drought conditions, the
water levels could fall to levels that may not permit commercial vessels to pass,
affecting the region’s commerce.
Environmental drought impacts include 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 salinity, bacteria, turbidity, as well as temperature increase
and pH changes. Low water flow can result in decreased sewage flows and
subsequent increases in contaminants in the water supply.
Historic Regional Water Supply Problems
Water supply and drought became a political issue between Virginia and North
Carolina in the 1970s. Congress had ordered the U.S. Army Corps of Engineers
to study water supply issues for the rapidly growing Tidewater region. The Corps
had determined, with North Carolina’s permission, to use water from Lake
Gaston. During the 1978 gubernatorial race, North Carolina reversed its position
on Lake Gaston. Chesapeake and other Tidewater cities undertook studying
water supply alternatives on their own. In 1980, Chesapeake began the
Northwest River project, but in 1985, the Northwest River project encountered
supply problems. In 1987, the Lake Gaston project was resolved in the courts in
favor of Virginia and was revived; Chesapeake entered into a partnership
agreement with Virginia Beach and Sussex County to share the Lake Gaston
project. The project remained in the courts for Virginia and North Carolina
throughout the property acquisition and construction phases of the project until
construction on the project was completed in 1998 (Goddard Space Flight
Center, 2001).
The City recently signed a 40year rainwater contract with Norfolk to provide 7 to
10 million gallons of water per day. This water will be treated at the Lake Gaston
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Water Treatment Plant in the Western Branch area, and should provide the city
with enough water to meet water demand until 2040.
The drought of 19992002 demonstrates the social, environmental, and
economic ways in which Chesapeake was affected by the drought. As a result of
the mandatory water restrictions imposed on citizens by the City Council in 2002,
members of the community could not water their lawns, fill their pools, wash
streets or driveways, or operate ornamental fountains. In addition, limitations
were placed on the manner in which outdoor shrubs and plants could be watered
and cars could be washed. Restaurants were not allowed to serve water to
patrons unless specifically requested, and fire hydrants could be used only for
public health and safety.
Citizens and businesses were encouraged to make longterm changes to reduce
their demand on water. Many suggestions centered on landscaping issues. The
community was encouraged to replace fescue with hotweather grasses like
Bermuda or wire grass (Beizer, 2002). They were also asked to consider
planting bushes and flowers native to the Chesapeake region that can adapt to
hot, dry weather conditions.
Farmers suffered economic losses from yield reductions as well as harvestable
acreage constriction. Farmers in nearby Suffolk lost 50% of their soybeans and
corn crops and 30% of peanuts and cotton (Stone and McNatt, 2002). Some 135
Chesapeake farmers were also adversely affected in late 2002 and 2003 when a
period of wet weather saturated and, in some cases, flooded their fields, killing
and washing away crops. Chesapeake City Council requested and received a
Presidential Disaster Declaration from the adverse flooding of Fall2002. The
declaration cited 100% loss of 25 acres of peanuts, 30% loss of harvestable
forage crops, and 90% loss of intended winter wheat acreage. The wet weather
also damaged soybean crops and made harvesting difficult. (Beizer, 2002).
The year 2007 started out in a much normal manner for the Hampton Roads
area. However many states in southeastern United States (Alabama, Georgia)
were already experiencing drought conditions. By the spring, southwestern
Virginia was also experiencing drought conditions. As spring lead into summer,
that drought spread eastward across Virginia. Dry soil conditions were
compounded by an unusual late season freeze Easter weekend, affecting many
crops in southeastern United States.
In Chesapeake, spring crops were moderately affected by the Easter freeze.
There was some replanting of early spring crops, but most of the major
agronomic crop acreage had yet to be planted or escaped serious damage.
Perennial nursery crops did experience some freeze damage, enough to slow
growth and delay maturity, but not to kill plants.
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The early effects of the drought began in May 2007 with winter wheat (8,000
acres plus) which was maturing in the fields. A good crop was harvested overall,
but a good crop would have been an exceptional crop with more rain that month.
Only 1.9 inches fell in May. The City’s Agriculture Department Director estimates
a farmer’s loss as 10 bushels per acre from the yield potential that was there
resulting in about $320,000 less income.
Spring and summer saw very sporadic showers in southern Chesapeake
(Hickory, Saint Brides, and Fentress) communities where most of the agriculture
is concentrated. This spring and summer was somewhat unusual in that there
were no wide scattered rain events. The showers that did occur were mostly
isolated showers that were much localized. The area that received the least
amount of rain was in the Fentress community, east of Centerville Turnpike up to
the Virginia Beach line along the North Landing River. Overall precipitation
measured in the extreme southern portion of Chesapeake was 22.7 inches for
the January through September period; normal rainfall is 30 to 35 inches of rain
by September. This is the most important period of precipitation for crops as
many of our crops are mature or harvested by the end of September.
Because there was a good ground reserve of moisture at the beginning of the
growing season, the onset of drought did not severely affect wheat, corn, silage
or early vegetables. However, later crops such as soybeans, alfalfa, fall
vegetables, hay and forage crops were significantly affected. The Chesapeake
Food & Agriculture Council, which consists of federal and state agencies (Natural
Resource Conservation Service, Farm Service Agency, Virginia Cooperative
Extension), met in August to prepare a brief report for submittal to the
Governor’s Office on the local status of agriculture. In that brief report, the
Council detained an expected loss of 3540% loss of our soybean and hay crops
due to drought conditions. Similar reports across Virginia prompted the Governor
to request drought disaster declaration from U. S. Department of Agriculture
(USDA) for the entire state. That drought declaration from USDA was
announced October 15th.
As of early 2008, Chesapeake is still suffering from drought. Nonirrigated fall
vegetables have not survived or yielded well. Hay and forage crops continue to
suffer, creating shortages and high feed prices for livestock owners.
Chesapeake’s nursery and greenhouse industry is the second largest in the state
with annual sales of approximately $20 Million. It has been impacted from
drought both in production and sales. Landscape developers in many parts of
the state are not purchasing landscape plants because of the lack of water for
irrigation. Local irrigation ponds used for nursery production are also
experiencing low levels. Many nurseries are starting to ration water from irrigation
ponds to keep plants alive. This limited water is holding back plant growth
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thereby, delaying grade and maturity for harvest. Several shallow wells are
experiencing lower output of gallons, an indication of a receding aquifer.
If drought continues through the winter months of 2008, some nurseries may opt
to drill deep wells before spring, a costly investment. Some nurseries are
purchasing city water to compensate for shortage in irrigation ponds and shallow
wells. Agronomic crop acreage may shift to later planted crops such as soybeans
to give more time for rain to recharge ground supplies. Many farmers are making
contingency plans on planting intensions, irrigation options now should the
drought continue. For the majority of acreage however, irrigation is not an option
because of limited fresh water supply and prohibitive cost.
Drought Vulnerability
Determining the vulnerability of the City of Chesapeake is difficult to quantify
because of the entire climate related variables that result in a drought.
Structures and people are not necessarily vulnerable to drought unless it involves
water shortages. Crops and water supply are the most vulnerable areas within
the City to drought, as they experience the most financial and social losses from
these events. Since drought was not a high ranking hazard, a detailed
vulnerability assessment was not performed by the City.

WILDFIRE
INTRODUCTION
A wildfire as defined by the Virginia Department of Forestry (VDOF) is any “unwanted or
unplanned fire burning in forests or wildland areas that threatens to destroy life,
property, or natural resources.” Wildland fires are a part of the Earth’s ecosystem and
natural cycle which regulates growth in forested areas. While some wildfires are
prescribed or intentional for positive forest management, a large percentage of wildfires
are accidental and often caused by man. VDOF estimates that over 80% of wildfires
are caused by manmade sources. Figure 6.22 breaks out the percentages of wildfire
causes the Commonwealth has historically experienced.
FIGURE 6.22  Categories of Wildfire Sources
Cause
% of Total Wildfires
Open Burning
30
Arson
20
Smokers
14
Misc. (house, vehicle, aircraft, etc.)
11
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FIGURE 6.22  Categories of Wildfire Sources
Cause
% of Total Wildfires
Children
9
Equipment Use
7
Railroads
5
Lightning
3
Campfires
1
There are three wildfire classes: underground, surface and tree crowns. Underground
fires burn below the surface and are heavily present in the American south. Often
called muck or bog fires, these underground fires “are a type of ground fire where dead
plant materials burn and smolder below the surface in dry wetlands.” (Randall 2003).
Surface fires burn using fuels at or near ground level, such as grasslands, shrubs or
forest litter. Crown fires burn through the tree canopy and produce some of the most
dangerous conditions. In a general sense, the intensity of wildfires increases from
underground to surface to crown fires. Crown fires in addition to being the most heat
intense also produce the most firebrands. Firebrands are flaming or glowing fuel
particles that can be carried naturally by wind, convection currents, or by gravity into
unburned fuels.
The probability for wildfire is dependent on a myriad of factors. Weather conditions,
outdoor activities and fire prevention measures all contribute to the likelihood of
wildfires. Drought conditions and severe weather (lightning, hurricanes, tornados) can
exacerbate the probable conditions for wildfire. Furthermore, how a fire behaves is
dictated by three different conditions: fuels, weather and topography. In wildfire, fuels
are living or dead vegetation. During drought or warm and dry periods, almost all plants
will burn if exposed to ignition (Randall 2003). Weather has a strong influence on fire
behavior, precipitation, humidity, wind and temperature all play a part. The topography
of the wildland surface strongly controls fire behavior; for example, fire will move more
quickly uphill than downhill (Randall 2003).
As resources are often limited for combating wildfires, governmental agencies will first
focus efforts in areas where life and property are threatened by wildfire. Many homes,
resorts and recreational areas are in close proximity to wildfire areas, and many
residents are unaware of this prominent risk in their immediate vicinity.
Wildfire History
Residents of the Commonwealth of Virginia have the common misperception that
wildfires are only a condition that exists elsewhere in the country. This could not be
further from the truth; annually the VDOF predicts an average of about 1,600 wildfires
that would consume a total of 8,00010,000 acres of forest and grassland in the state.
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In 2007 the Commonwealth experienced 1,569 fires which consumed over 15,000 acres
of wildland (NIFC website).
In the City of Chesapeake wildfires have historically been a moderate hazard. Figure
6.23 shows the wildfire statistics as reported from VDOF for the City of Chesapeake
from 19952006.
FIGURE 6.23  City of Chesapeake Wildfire Occurrences 19952006
Year
Frequency
Acres
Cost of
Cost of
Damaged
Damage ($)
Resources
Protected ($)
1995
2
3.25
50.00
0
1996
1
.25
0
1000.00
1997
3
12
0
15,000.00
1998
0
0
0
0
1999
2
6
0
30,000.00
2000
0
0
0
0
2001
4
55.8
0
0
2002
3
169
10,000.00
300,000.00
2003
0
0
0
0
2004
0
0
0
0
2005
1
113
0
0
2006
2
2
0
125,000.00
Totals
18
361.30
10,050.00
471,000
It is important to note that not all wildfire incidents within the City of Chesapeake are
reported to VDOF. The aforementioned statistics are only pertinent to incidents for
which VDOF assisted in some way. For smaller more common wildfire incidents a local
fire department would typically have sufficient resources to respond to the incident. As
a result, these more frequent and smaller wildfires are not always including in the
historical wildfire data VDOF maintains.
According to the City of Chesapeake’s Fire Department local fire incident reporting
system the following totals have taken place over the last five years:

Year

20032008

FIGURE 6.24 – CFD Local Wildfire Incidents
Frequency
Acres
Cost of
Damaged
Damage ($)
610
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128,915.00

Cost of
Resources
Protected ($)
Not recorded
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Great Dismal Swamp Fire Threat and History
On the western edge of the City of Chesapeake’s border lies the Great Dismal Swamp
Wildlife Refuge. It is 111,000 acres of complete uninterrupted wilderness and swamp.
While the City has very limited development in close proximity to the Refuge borders,
there are several unique factors which could present a large wildfire risk to the City.
Access
The Refuge has very limited road access due to soil conditions, many thousands of
acres are completely inaccessible for normal fire apparatus due to lack of roadways.
Most of the Refuge is only accessible by canal.
Soils
Primarily the Refuge has very dangerous soil conditions for fires. The soils within the
Refuge are primarily peat soils. Peat forms when plant material, usually in marshy
areas, is inhibited from decaying fully by acidic and anaerobic conditions. Peat has a
high carbon content and can burn under low moisture conditions. Once ignited by the
presence of a heat source (e.g. a wildfire penetrating the subsurface), it smolders.
These smoldering fires can burn undetected for very long periods of time (months,
years and even centuries) propagating in a creeping fashion through the underground
peat layer. In 1923 a lighting strike within the Refuge ignited a fire that burn
uncontrolled for three years. This fire became known as “The Great Conflagration” and
burned over 150 sq. miles of the Refuge. Yellow peat smoke filled the air around
Hampton, Newport News, and Norfolk during this period. Since the mid1940, fire
prevention and suppression techniques have reduced both the number and magnitude
of fires within the refuge and adjacent areas. However, several notable fires during this
period are summarized as follows:
FIGURE 6.25 – Great Dismal Swamp Notable Fires
Year/Fire Name
1955 Easter Sunday Fire
1967 South of Feeder Ditch
1988 April Fools Fire
1993 Clay Hill Road Fire
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Brief Description
Started along the railroad within the northern part of the
current refuge and burned nearly 150 square miles, reaching
the Portsmouth city line.
Someone burning debris ignited this fire that burned 1,350
acres.
Escaped prescribed fire burned 640 acres along the state
boundary south of Lake Drummond.
Lightning caused fire that burned 150 acres of pine stands
near the refuge’s western boundary in Suffolk.
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FIGURE 6.25 – Great Dismal Swamp Notable Fires
Year/Fire Name
1993 Portsmouth Ditch Fire
2004 Corapeake Road Fire
2006 West Drummond Fire

2008 South One Fire

Brief Description
Fire of unknown origin burned 75 acres adjacent the refuge
in Chesapeake.
Lightning caused fire started on NC State Natural Area land
and spilled over onto the refuge burning 286 acres.
Lightning strike caused fire that burned 535 acres of
maple/gum stand north of Interior Ditch.
The South One Fire was started when logging equipment
working in fallen Atlantic White Cedar and logging slash
caught fire. The fire grew to 4,884 acres before being
contained three months later. The fire burned through slash
on the surface of the ground and crept deep into the organic
peat soils where it continued to smolder and spread
ultimately igniting additional vegetation on the surface. The
fire cost more than 10 million dollars to suppress.

Today, lightning is the cause of most wildfires at Great Dismal Swamp National Wildlife
Refuge. A typical summer afternoon thunderstorm can often result in hundreds of
lighting strikes on the refuge. Most of the time, the strikes do not create a wildfire, but
surface and ground fires occur on average 2.6 times each year. Analysis of 30 years of
fire history at the refuge has identified the wildfire season as March through October,
with the peak fire season occurring from July 10 through August 18.

WILDLAND URBAN INTERFACE (WUI)
In Cities and Counties throughout the country population concentration increase has
resulted in rapid development in the outlying metropolitan areas and in rural areas; both
of which are areas already occupied by dense forests. With this new situation, wildfire
risk can increase and create previously unforeseen problems. This interaction, often
called Wildland Urban Interface (WUI), begins when new developments are built in
close proximity to large and dense stands of forest. WUI is not only limited to new
development invading large natural areas, but sometimes forest and brushlands can
grow up over time and inundate previously developed areas. Regardless of what was
there first, the WUI creates an environment in which fire can move readily between
structural and vegetation fuels. Its expansion has increased the likelihood that wildfires
will threaten structures and people.
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WUI RISK ASSESSMENT/MAP METHODOLGY
Forest Size Categories
In determining the WUI risk present in the City of Chesapeake a forest analysis was
conducted using GIS data and techniques. The first step was determining the general
size categories of forest areas within the City. The data supplied by the DOF gave
three distinct data breaks for categories:

Forest Category
Small
Medium
Large

FIGURE 6.26 – Forest Category
Forest Area Size (acres)
7.0050.00
50.01300.00
300.01 +

These categories were mapped using GIS to produce Figure 6.44 showing the forested
areas by category and location in the City of Chesapeake.
Forest Buffer Distances
To further examine the risk posed by these forests, buffers from each category were
developed and mapped. Smaller forests will produce smaller amounts of radiant heat
and ambers which can spread fire in a WUI situation. Therefore, buffer distances were
derived from recommendations and research from both DOF and Silvis Laboratories at
the University of Wisconsin. For smaller forests a buffer distance of ¼ mile was used,
for the medium forest a buffer distance of ¾ mile and for the larger forests 1 mile was
the buffer distance. These buffers are represented on a GIS mapping product Figure
6.45.
Affected Residential Units
Once the buffer zones were contoured, GIS data could populate these zones with
residential unit layers. This map, Figure 6.46, shows how many residential units are
within the range of any of the forest buffer zone areas, thus giving us a residential unit
figure affected by WUI. Overall, the City of Chesapeake has 67,811 residential units
within WUI buffer zones comprising 85.26% of the total residential units in the City.

WUI forest size
Small
Medium
Large
Total

FIGURE 6.27 – Affected Residential Units
% of total Residential Units
# of Residential Units Affected
Affected
5,519
6.93
29,959
37.67
32,333
40.65
67,811
85.26
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Citywide WUI Risk
In summary, over 40% of the City of Chesapeake’s residential housing units are within
at least 1 mile of forested areas larger than 300 acres. This analysis only examines
individual residences, and of course these individual homes would be at risk the closer
they are to large stands of forest. However, to examine the overall WUI risk the City of
Chesapeake must deal with, a housing density analysis was conducted. It is these
densely populated housing developments which are in close proximity to WUI areas that
truly reveal the wildland fire risk the City of Chesapeake has. Through a GIS analysis,
residential unit density per 40 acres was examined in its proximity to the WUI buffer
zone areas. Figure 6.47, depicts the low, med, and high risk areas as it relates to unit
density and WUI proximity. The map reveals that areas of Western Branch, South
Norfolk, Greenbrier and Great Bridge have high WUI risk as it pertains to housing
density. For the most part these areas were, as recently as the 1970’s, beyond the line
of development. This line, generally south of Deep Creek and South Norfolk, was
completely forest or farmlands with very sparsely distributed residential units. In the
1980s large swaths of these forests were cleared for more dense residential units.
However, not all of the large forest stands were cleared leaving some of these areas at
risk for WUI.

WINTER STORMS
Winter storms come in many forms and vary in duration, intensity and size. They can
last for a very short period or for several days; they can affect one specific and small
geographic area or encompass an entire region or state. Precipitation such as; snow,
ice, freezing rain, sleet or a combination of all these can occur during one winter storm
event. At a minimum, winter storms usually require one variable to be constant,
severely cold atmospheric conditions.
Cold
Even winter storms with little or no precipitation can still have negative impacts on a
region. Severely cold temperatures can have negative health impacts, such as frostbite
and hypothermia. In some cases cold temperatures can even be life threatening for
older populations and infants. Cold temperatures can also have negative repercussions
for livestock, agricultural resources and critical infrastructure. Wind can only make cold
temperature situations worse, as wind increases, heat is carried out of the body at an
increased rate. Figure 6.28 displays the National Weather Service (NWS) Wind Chill
Chart.
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FIGURE 6.28

Winter precipitation
Generally speaking, winter precipitation consists of two categories; snow and ice.
There is enormous variation within these two categories and some storms can produce
both categories of precipitation. Heavy snow falls can immobilize even the most
prepared jurisdictions. It can collapse roofs, disrupt transportation, and slow or stop
emergency service responses. In the most severe conditions, heavy snow can cause
avalanche in mountainous regions. The NWS has five general snow typologies:
·
·
·
·
·

BLIZZARD: Winds of 35 mph or more with snow and blowing snow reducing
visibility to less than ¼ mile for at least 3 hours.
BLOWING SNOW: Winddriven snow that reduces visibility. Blowing snow
may be falling snow and/or snow on the ground picked up by the wind.
SNOW SQUALLS: Brief, intense snow showers accompanied by strong,
gusty winds. Accumulation may be significant.
SNOW SHOWERS: Snow falling at varying intensities for brief periods of
time. Some accumulation is possible.
SNOW FLURRIES: Light snow falling for short durations with little or no
accumulation.
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Ice
Ice is a very destructive element of winter weather event. It can bring down power lines,
trees or communication towers. Even small amounts of ice accumulated on roadway
surfaces can have severe safety implications. In coastal communities with a plethora of
bridge surfaces, ice can be dangerous as it forms on these locations first. The NWS
classifies ice into two categories:
·
·

FREEZING RAIN: Frozen precipitation melts in warm air, then rain falls and
freezes on cold surfaces as a sheet of ice.
SLEET: Frozen precipitation melts then refreezes into sleet before hitting the
ground.

Historical Winter Weather Storms
The City of Chesapeake, as part of the Hampton Roads Region, has experienced
significant winter storm events for some time. Some larger recorded events according
to the Virginia Department of Emergency Management (VDEM) are listed below.
*Note: The current City of Chesapeake was part of Norfolk County until the early
1960’s.

SECTION VI – RISK ASSESSMENT

Page 66

City of Chesapeake
Hazard Mitigation Plan

FIGURE 6.29 – WINTER STORM ACTIVITY
TYPE OF

PROPERTY

EVENT

DAMAGE

January 1792

Severe Cold

No Data

Elizabeth River froze for the first time since 1784.

February 14, 1798

Snow

No Data

The Norfolk Herald on Feb. 17 and the New York

DATE

DETAILS

Spectator on March 3 reported snow in Norfolk "in
many places up to six feet deep," the greatest
snowfall ever experienced. Some accounts claim
that 40 inches of snow fell in one night in Norfolk and
along the coast, but no snow fell 25 miles inland.

March 1618, 1841

Snow

No Data

A heavy snowstorm dropped up to 30 inches of snow
in the Tidewater area.

December 2628,

Snow

No Data

Norfolk set three local records for snow: The
greatest single snowfall at 18.6 inches; the most in

1892

24 hours at 17.7 inches; and the maximum depth of
snow on the ground at 18.6 inches. Normal snowfall
at Norfolk is only 7.8 inches per year.

January 3031, 1966

Snow/Severe

No Data

A blizzard struck Virginia and the Northeast U.S.
This was the second snowstorm to hit Virginia in a

Cold

week. The first storm dumped 15 inches in
Richmond and 9 inches in Norfolk. With fresh snow
on the ground, arctic air settled in and temperatures
dropped into the teens.

January 1977

Severe Cold

No Data

The Bicentennial Winter was the coldest seen on the
East Coast since before the founding of the republic.
The average temperature for the month of January in
Washington was 25.4°F, which was the coldest since
1856 when the temperature averaged 21.4°F. The
normal January average temperature for Washington
is 34.6°F (about 9° warmer). Roanoke averaged only
23.6°F, Richmond 25.3°F, and Norfolk 29.2°F (all
12° below normal). The prolonged cold wave caused
oil and natural gas shortages. President Carter
asked people to turn thermostats down to conserve
energy.
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FIGURE 6.29 – WINTER STORM ACTIVITY (CONT)
DATE

Winter 1980

TYPE OF

PROPERTY

EVENT

DAMAGE

Snow/Severe

No Data

DETAILS

On January 4 and 5, a heavy wet snow fell over
eastern Virginia with as much as 18 inches reported

Cold

at Williamsburg. A second storm hit on February 6
that dumped 6 inches in Williamsburg and as much
as 20 inches at Virginia Beach. Over a foot of snow
fell in Norfolk. This was topped on March 1. Once
again, arctic air had settled over Virginia and
temperatures were in the teens. More than a foot
(13.7 inches) of snow fell in Norfolk. The heavy snow
combined

with

strong

winds

created

blizzard

conditions. Norfolk's total for the season came to a
record 41.9 inches making this the snowiest winter
ever for eastern Virginia.

January 2022, 1985

Severe Cold

No Data

An arctic cold front swept across the state ushering
in extreme cold and high winds. Wind chill
temperatures plunged well below zero. Winds
knocked out power compounding the effects of the
cold. Pipes froze and burst. Fresh snow of 4 inches
with the front helped temperatures across the entire
state fall below zero. New records were set at
several locations in the south including Norfolk with 
3°F. Cable television lines were damaged by
shrinkage caused by the extreme cold.

January 2425, 2000

Winter

No Data

Snow mixed with sleet and freezing rain in some of
the eastern counties. For those who did venture out

Mix/Severe Cold

on the 25th, numerous traffic accidents occurred.
Virginia Beach alone recorded 84 during the storm.
Strong winds pushed the tide in causing flooding of
some roads.

December 26, 2004

Snow

No Data

A coastal storm system produced a narrow band of
heavy snow across northeast North Carolina and
southeast Virginia, including the Virginia Eastern
Shore.

Winter Storm Probability
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As history has shown, winter events occur with some repetition within the City of
Chesapeake. Below is a table of yearly probabilities for the City.
Figure 6.30  Probability of Receiving Measurable Snowfall

Season
Winter
Spring
Summer
Autumn

Probability
48.7%
10.0%
0.0%
6.1%

* National Environmental Satellite, Data, and Information Service (NOAA), NCDC – Snow Climatology

Future Impacts
Winter storms will continue to impact the City of Chesapeake. As history has
shown, smaller winter events have a stronger likelihood than larger storms. However,
even the smallest amount of winter precipitation can be disruptive to the City of
Chesapeake.
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Figure 6.44
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Figure 6.45
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SECTION VII — CAPABILITY ANALYSIS
NEMAC and the Office of Emergency Management staff agreed that this section should
be updated by relevant departments on pertinent activities since the last mitigation plan.
The Planning Department provided updated information on the City’s Comprehensive
plan and the Public Works Department explained some modifications to the City’s
Stormwater Policies.

Form of Governance
The City of Chesapeake utilizes the councilmanager form of local governance, which
includes both elected officials and an appointed city manager. Chesapeake has eight
council members and a mayor elected at large, which means that members represent
the entire city rather than specific districts.
The City Council is Chesapeake's legislative body, setting policy, approving budgets,
and setting tax rates. Members also hire the City Manager, who is responsible for the
daytoday administration of the city, and serves as the Council's chief advisor. The City
Manager prepares a recommended budget, recruits and hires most of the government's
staff, and carries out the council's policies. While the City Manager may recommend
policy decisions, he or she is ultimately bound by the actions of the Council. The
Council appoints three additional staff members — the City Attorney, City Clerk, and
City’s Real Estate Assessor.
Guiding Community Documents
The City of Chesapeake has a range of guidance documents and plans for each of its
departments. These include a comprehensive plan, public works and public utilities
plans, capital improvement plans, and emergency management plans. The city uses
building codes, zoning ordinances, subdivision ordinances, and various planning
strategies to address how and where development occurs. One of the essential ways
the city guides its future is through policies laid out in the Comprehensive Plan.
The Comprehensive Plan
The following summary is taken from the Executive Summary: Forward
Chesapeake  2026 Comprehensive Plan

The Forward Chesapeake 2026 Comprehensive Plan represents the first
comprehensive review of Chesapeake’s Citywide comprehensive plan since 1990.
This Plan includes this policy document as well as a 2026 Land Use Plan and a 2050
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Master Transportation Plan. The Plan is the culmination of over three years of dialogue
and analysis and has included a wide array of participants including the City Council,
Planning Commission, the community at large, a Plan Advisory Team, a Technical
Advisory Committee, City staff, and a team of consultants. Also, the City Council’s
established goals and objectives helped greatly to form the basis of this Plan. The Plan
was adopted by Chesapeake City Council on March 9, 2005.
The policy document is organized in three sections plus supporting appendices:
·

Section One: Overview of the City’s future in context with its past and present
provides the Plan’s overarching vision statement and plan goals

·

Section Two: Synopsis of Plan’s goals, issues, strategies and implementation
steps

·

Section Three: The Plan itself with background and supporting information

The Plan focuses on the preservation and development of strong communities through
issues such as better community design, community connectivity through trail,
greenways, and blueways, and an increased focus on natural amenities. The Plan also
seeks to strengthen City policies regarding growth management while providing
guidance for the ultimate form of the City. The organization and policies contained in
this document have been developed with these concepts in mind.
The Forward Chesapeake 2026 Comprehensive Plan builds upon existing policies
which have proven to be successful for the City of Chesapeake. These include:
·

Continuation of the Urban, Suburban, and Rural Overlay concept. Design
guidelines for each are provided with this Plan, along with guidelines for villages
and major activity centers.

·

A multifaceted growth management strategy which places a strong emphasis on
timing and includes the Planning and Land Use Policy, a new proffer policy, and
a utility extension strategy.

Zoning and Subdivision Ordinances
The Commonwealth of Virginia has empowered all towns, cities, and counties to adopt
zoning ordinances. The City of Chesapeake's original Zoning Ordinance was adopted
on September 27, 1969. This ordinance brought together the Zoning Ordinances of
Norfolk County (adopted Oct 9, 1934) and the City of South Norfolk (adopted Jan 20,
1955) The City of Chesapeake is currently operating under the 1993 revision of the
original ordinance (date of adoption October 21, 1993).
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Since the adoption of the Zoning Ordinance in September 1993, numerous
amendments have been drafted and processed. The City’s Planning Department
estimates an average of 20 text amendments annually.
Storm water Coalition Recommendations to the Zoning Ordinance
Due to stormwater flooding problems encountered during the 1999 Hurricane
Season, the City Council formed a Stormwater Coalition to address the problems
and recommend possible solutions. Some of the recommendations involved
changes to the Zoning Ordinance and Subdivision Ordinance, which are
summarized below:
·

·

·

Amend the Zoning Ordinance to exclude drainage easements from lot area
calculations. As directed by the City Council, city staff is exploring alternatives to
this recommendation.
Amend the Subdivision Ordinance to increase the performance bond period from
one year to five years. The City Council adopted an amendment on February 20,
2001, increasing the bond period from one year to two years.
Amend the Chesapeake Bay Preservation Area Overlay District to eliminate
reductions to the 100foot Resource Protection Area (RPA) buffer in non
agricultural areas. The City Council adopted sweeping amendments on
December 9, 2003 that included establishment of the CBPA Review Committee
comprised of representatives from Planning, Public Works, Zoning
Administration, Economic Development, and the City Arborist. This committee
reviews all applications for land disturbances in the RPA. City Council also
established the Wetlands / CBPA Board, a City Council  appointed body that
decides upon appeals from decisions of the CBPA review committee and
exceptions. In addition, the Board has the authority to impose civil charges for
CBPA and wetlands violations.

Building Codes
The Commonwealth of Virginia is responsible for enacting the Virginia Uniform
Statewide Building Code, which the city is responsible for enforcing locally. The Virginia
Uniform Statewide Building Code is based on the 1996 National Building Code with
Commonwealth amendments. In October of 2005, the Uniform Statewide Building
Code is now based on the 2003 Icodes with proposed adoption of the 2006 Icodes set
for 2008
The Department of Neighborhood Services Code Compliance Division is principally
responsible for enforcing Commonwealth and city codes for building residential and
commercial structures, enforcing environmental codes and guidelines for maintaining
existing structures. The city Neighborhood Services Department received a rating of
"four" recently for its building code effectiveness in residential, commercial, and
industrial construction from the Insurance Services Office (ISO).
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The ISO is an insurersupported organization that provides advisory insurance
underwriting and rating information to insurers. The ISO uses a rating scale of 1 to 10
with 1 to 3 being the highest rating given. The city’s evaluation can be used as a basis
for providing rating credits to individual property insurance policies. The city scored
worse than other municipal inspections departments in the Hampton Roads region; due
in part to the slow adoption of the state code process and lack of inspection manpower..
The City of Chesapeake has an enforced floodplain ordinance requiring that all
habitable floors must be built above the 100year floodplain and the special flood hazard
areas. It is important to note, however, that many parts of the city flood due to the
inadequate capacities of their stormwater infrastructure – not because of their proximity
to 100year floodplains.
The City of Chesapeake’s Flood Insurance Rate Map (FIRM) is number I 1116, which
became effective May 2, 1999. The FIRMs are used by both the public and private
sector to determine flood insurance requirements and rates and to administer the City's
Flood Zone Management Ordinance (Chapter 26, Article IV of the City Code).
Floodplain districts identified in the FIRMs include the following flood hazard zones and
definitions:
·

·

·

Zone A is the flood insurance rate zone that corresponds to the 100year
floodplains that are determined in the Flood Insurance Study (FIS) by
approximate methods. Because detailed hydraulic analysis is not performed for
such areas, no Base Flood Elevations or depths are shown within this zone.
Zone AE is the flood insurance rate zone that corresponds to the 100year
floodplains that are determined in the FIS by detailed methods. In most
instances, wholefoot Base Flood Elevations derived from the detailed hydraulic
analyses are shown at selected intervals within this zone.
Zone X is the flood insurance rate zone that corresponds to areas outside the
500year floodplain, areas within the 500year floodplain, and to areas of 100
year flooding where average depths are less than 1 foot, areas of 100year
flooding where the contributing drainage area is less than 1 square mile, and
areas protected from the 100year flood by levees. No Base Flood Elevations or
depths are shown within this zone.

Interpretations of floodplain district locations are made by the City’s Zoning
Administrator and the City’s Building Official. Disputes regarding the locations of these
areas are referred to the Federal Emergency Management Agency (FEMA) who shall
make the necessary determinations. The ordinance contains provisions for public
utilities and facilities, such as sewer, gas electrical and water systems, manufactured
homes, recreational vehicles, and existing structures.
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All potential development projects located within floodplains must follow an established
development review process.
Developments involving drainage ditches or
watercourses in floodplains must receive U.S. Corps of Engineers, Virginia Marine
Resources Commission, and Virginia State Water Control Board permits and must
undergo reviews by all adjacent jurisdictions, the Department of Conservation and
Recreation and the Federal Insurance Administration.
Chesapeake Bay Preservation Act
The Virginia General Assembly enacted the Chesapeake Bay Preservation Act in 1988.
The Act requires local governments statewide to include water quality protection
measures in their zoning and subdivision ordinances and in their comprehensive plans.
The changes to the regulations, adopted by the Chesapeake Bay Local Assistance
Board in December 2001, and effective March 2002, necessitate that localities maintain
compliance with some policy changes immediately, and that localities revise local
ordinances and programs to come into full compliance by December 31, 2003.
The current version of the Chesapeake Bay Preservation Area (CBPA) Ordinance is
contained in Chapter 26, Article X, of the Chesapeake City Code. The original effective
date was December 31, 2003. Amendments to the CBPA Ordinance become effective
on August 26, 2005.
On December 12, 2005, the Chesapeake Bay Local Assistance Board found the
City of Chesapeake’s amended Phase 1 program (City Code regulations) and
Phase 2 program (Comprehensive Plan Goals and Objectives) to be fully
consistent with § 10.12109 of the Chesapeake Bay Preservation Act and § 9
VAC 102060 of the Chesapeake Bay Preservation Designation and
Management Regulations.

Although the Act was developed with the intent of improving water quality throughout
Virginia, the regulations have the additional benefit of controlling or restricting
development in floodplain areas. The CBPA Overlay District consists of three
components: Resource Protection Area (RPA) that includes a 100foot RPA buffer, a
Resource Management Area (RMA), and the Intensely Developed Areas (IDA). The
lands that make up Chesapeake Bay Preservation Areas are those that have the
potential to impact floodplains and water quality most directly. Generally, there are two
main types of land features — those that protect and benefit water quality (RPAs) and
those that, without proper management, have the potential to damage water quality
(RMAs). Areas with intensive waterfront industrial land uses and activities are
categorized as IDAs.
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The CBPA Overlay District is composed of all lands identified on the map entitled
"Chesapeake Bay Preservation Area Map (CBPA map)," the "Chesapeake Bay
Preservation Area Specifications Manual" (CBPA Specifications Manual), and the
"Intensely Developed Area Map" (IDA map), which are all available in the
Department of Planning. For more information about the City’s CBPA Program,
including specifications, applications, review schedules, and technical guidance,
go to the following website:
http://cityofchesapeake.net/services/depart/planning/chesbaypreservation.shtml
The Stormwater Management Program
In October 1990, the National Pollutant Discharge Elimination System (NPDES)
became the Federal law for regulating stormwater runoff to reduce pollution. Shortly
thereafter, Chesapeake implemented a stormwater utility fee to fund the required
improvements to stormwater quantity and quality, which is based on a property’s
amount of impervious surfaces.
The City of Chesapeake’s Stormwater Management Division of Public Works continually
maintains over 2,500 miles of open ditch, nearly 1,000 miles of underground pipe and
36,936 drainage structures throughout the City's drainage system. The Engineering
Division has a Public Facility manual has a Storm water Management Plan, which
outlines storm water design criteria and policies, city standards, and technical
specifications for infrastructure development.
Mitigation Activities
Chesapeake‘s City Council made a commitment in 1999 for Chesapeake to be a
Disaster Resistant Community as a Project Impact Designated Community. Though the
Federal Emergency Management Agency’s Project Impact program ended in 2003, its
philosophy remains vital to the City’s daily practice. This can be evidenced by the
following discussion of mitigation activities from 2000 until 2007, when this plan was
updated.
In 2000, the City of Chesapeake received Hazard Mitigation Grant Program funding of
$12,006 to install 138 watertight manhole inserts under the lids of sanitary sewer
manholes for pump stations in several flood prone areas. This helps to prevent the
overflow of untreated sewage discharges into public storm sewers, which discharge into
Virginia waters during flooding conditions. The grant from the Federal Emergency
Management Agency provided 75% ($9,004) of the total cost requiring the City of
Chesapeake and the Commonwealth of Virginia to provide the remaining 25%.
Due to the success of this project, the city allocated $170,000 of capital improvement
funds in 2002 for the installation of an additional 1,735 watertight manhole inserts in
flood prone areas throughout the City Wastewater collection system. In addition, the
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Public Facilities Manual (PFM) was changed to include the requirement for stainless
steel watertight manhole inserts to be included in all new sanitary sewer manholes
constructed in the City of Chesapeake.
Following significant damages that resulted during Hurricanes Irene and Floyd in 1999,
the city appointed a Stormwater Coalition to develop recommendations for addressing
stormwater drainage issues, and began to implement over $2 million in projects to
neighborhoods vulnerable to flooding from stormwater infrastructure. Some of these
projects included infrastructure improvements, embankment repairs, cleaning, and
maintenance of existing ditches, as well as stormwater runoff areas. Numerous
neighborhoods have benefited from these projects including Plantation Lakes, Elmwood
Landing, Washington Manor, Oakdale, and King James Colony. These improvements
have significantly reduced the frequency and severity of flooding throughout the city
since 2000, and projects continue to be implemented as funding resources become
available.
In January 2000, Chesapeake was selected by the Federal Emergency Management
Agency (FEMA) to become a Project Impact Community. Project Impact was intended
to be a catalyst to develop private/public partnerships that would bring residents,
businesses, citizens, and the local government together to address hazards and risks.
The program was effective in bringing the different community and regional
stakeholders to the table, and was involved in numerous public education and outreach
initiatives. The program was funded through a grant for $300,000, and the grant will be
finished in late 2003. (Note: The Project Impact program also ended in 2003.)
One of the most well known and publicized Project Impact efforts was through their
involvement with Homearama, a major builders show event held each year in October .
The city collaborated with the City of Virginia Beach Project Impact Committee to
promote disasterresistant building materials and methods into newly constructed
showcase homes.
Jack Jackson, a local builder, and the Tidewater Builders
Association worked with the Committee to promote the City of Chesapeake’s Hurricane
House, which was built to withstand hurricaneforce winds.
The exterior walls were constructed with formed concrete reinforced with rebar, and
rated to withstand winds of 200 mph. The house featured a safe room with eightinch
concrete walls that were built to withstand 250 mph winds and a shuttered doorway to
provide additional protection against flying glass and debris. Hurricane straps and extra
thick glass added to the house’s ability to withstand damages from high winds.
Following Hurricane Isabel, in September 2003, the City received money for mitigation
projects through several grants. An explanation of each grant can be found in the list
definitions in Section 9 of this plan.
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In 2004, the City received $40.000 to install quick connects in the City’s sanitary sewer
pump stations. Quick Connects allow generators to quickly be added to the pump
stations in the event that electric power is disrupted.
Also in 2004, just over $450,000 was granted to the City to assist homeowners in the
Inland Colony area. Of the twenty homes submitted with the original application, five
met the Federal Emergency Management Association’s strict Benefit Cost Analysis
threshold and were chosen to be elevated out of the flood plain. The home elevation
process is a slow one. As a result, one of the approved homeowners dropped out of the
program. By June 2007, three of the four homes had been completed, with the last
nearing final stages of completion.
In 2006, the City received almost $1 million through two Community Development Block
Grants to complete projects that will provide storm water improvements in the Portlock
and Money Point section of the city. Both of these areas received significant flooding
during Hurricane Isabel in 2003.
Another grant, Hazard Mitigation Grant, was submitted in 2005 to provide for an
additional person in the Office of Emergency Management, to serve as a Mitigation
Planner / Project Coordinator. The position was filled in 2006.The purpose of this
position was to update the City’s mitigation plan and also to coordinate all mitigation
program activities. Though, at the writing of this plan, the Mitigation Planner position is
for a limited time period, it is anticipated that the position will be permanently added to
the City’s employee complement.
The Hazard Mitigation Grant program also provided funds to the Emergency
Management Office in 2005 to develop educational brochures on mitigation. Several
brochures were created and approved by the Natural Event Mitigation Advisory
Committee. The brochures have been distributed to Citizens through the mail, at public
education events and at the City libraries. A brochure was also created which targets
City employees. It has been distributed annually with pay checks.
Financial Resources
The city’s fiscal base has grown substantially over the years, as has the demand for
infrastructure and public services. During the period from 1998 through 2006, general
government (General Fund) revenue has grown 74% in nominal dollars and 33% in
inflationadjusted dollars. The assessed value of taxable property has grown 183.45%
since 1998 to a total taxable value of approximately $23.7 billion (Real Estate
Assessor).
The fund balance of the General Fund is an important indicator of the city’s financial
strengths or weaknesses. For Fiscal Year 20072008 (FY 0708), the City of
Chesapeake’s operating budget (all funds) has been approved at $ $923.6 million, with
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a projected fund balance of $170 million in the General Fund. The revenue budget for
the city contains more than 700 line items representing different sources, each
governed by a distinct set of conditions particular to that revenue source. The largest
revenue factor and the core of the resource base that enables the city’s provision of
community services is the local revenue portion of Chesapeake’s General Fund. The
city’s revenue base is determined by community parameters such as the current
population, employment and income, economic activity within the city, and the growth of
invested value from residential and commercial construction, business investment in
plant and equipment, and demand for local real property.
National, State, and regional economic conditions can also affect the city’s revenue
base by affecting the external demand for goods and services produced within
Chesapeake and by affecting the availability of intergovernmental resource transfers
from Federal and State governments. The overall health of Virginia’s economy has a
significant influence on local cities and counties, as local government appropriations are
usually the first to have their appropriations diminished due to downturns in the
economy. The city’s major economic drivers for its revenue base are from population
growth, employment, construction, property values, and commercial activities.
According to the FY 0708 Budget’s discussion of economic considerations,
Chesapeake will see smaller population growth and smaller amounts of new
construction in the future than in the past. Although the City is anticipating more infill
and commercial development, it appears that the pattern of slower revenue growth and
maturation of service demands, unmet infrastructure needs, and maintenance costs
often seen in maturing communities will also affect Chesapeake.
The charts below are based on the city’s approved operating budget, which begins on
July 1, 2007. The first chart shows the major revenue categories and percentages of the
total budget the city anticipates it will receive from different funding sources. The
largest revenue categories are from general property taxes (from real estate values)
and the Commonwealth of Virginia. The second chart shows the major expenditure
categories and percentages of the total budget that the city anticipates it will spend
during FY 0708. The largest expenditure categories are for education and community
development.
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FIGURE 7.1 – FY 20072008 BUDGETED REVENUE SOURCES FROM ALL FUNDS
FUNDS
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Figure 7.2  FY 200708 BUDGETED EXPENDITURES
Debt Service
Education
3.6%
Debt Service 
General Govt.
1.9%
Grants
0.3%

Education
50.8%

800 MhZ Debt
Service
0.2%

Mosquito Control
0.6%
General Government Administration &
Leisure
4.4%
4.2%
Community
Initiative/Human
Development
15.1%

Judicial & Sheriff
4.8%

Operations
14.1%

SECTION VII – CAPABILITY ANALYSIS

Page 10

City of Chesapeake
Hazard Mitigation Plan

Conclusion
The city has published a list of longterm financial and programmatic policies that are to
be achieved over the next few years. Policies that demonstrate the city’s dedication to
protecting the life and property of city residents and businesses include:
·
·

Continue development of the storm water management system and continue
qualitative drainage measures.
Provide support in public safety to maintain current response time and
professionalism, to limit injury, loss of life, and property.

The City of Chesapeake continues to reference mitigation and hazard reduction
principles throughout many of the city’s documents, plans, and policies, such as the
Flood Plain Ordinance, and the Comprehensive Plan. These references indicate that
the responsibility for hazard reduction is shared among numerous departments within
the city, making it a challenge to identify a particular department to take the lead in
these efforts. To address this potential issue and increase community capabilities
globally, the Natural Event Mitigation Advisory Committee was established in 2004. As
mitigation projects are developed throughout the City, the Office of Emergency
Management’s Mitigation Planner will become an increasingly valuable asset to the
City.
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SECTION VIII — MITIGATION STRATEGY
As part of the process to update the City of Chesapeake Natural Hazard Mitigation Plan,
the Natural Event Mitigation Advisory Committee reviewed the mitigation goals and
alternatives found in the original plan. The Committee found the methodology and
content to be appropriate for this first update. Minor changes have been made to reflect
progress since the original plan was completed.
General Observations — Strengths
·

A number of projects have been completed since the original plan was adopted
by Chesapeake City Council and approved by FEMA, A complete list of these
can be found in Section 4 of this plan,

·

The City of Chesapeake continues to develop policies with hazard mitigation
elements; such as development and building code regulations, the revised
floodplain ordinance, Chesapeake Bay Preservation Areas, and other zoning
ordinances, and an active storm water management program. Building code
regulations, such as the freeboard and other statewide building codes and local
enforcement, have helped to ensure that new development is built to accepted
safety standards for development overall.

·

Much of the language used for flood hazard mitigation exists in the city’s existing
comprehensive plans and was further strengthened by both the adoption of a
new Flood Plain Ordinance and the adoption of the Comprehensive Plan in 2005.

·

The adoption of the Flood Plain Ordinance in 2005 is consistent with the
statewide building code that mandates that structures located within the 100year
floodplain be elevated above the Base Flood Elevation. Under the new
ordinance, the city offers an even greater degree of protection under the
requirement for new construction to be built with a onefoot freeboard.

·

The city has been recognized for exemplary financial management practices,
notable public and private housing developments, and proactive building codes
and enforcement procedures. The city has an impressive degree of inter
governmental coordination between the various departments and agencies,
which help the community function efficiently and effectively.

General Observations — Weaknesses
·

Much of the older development lies in the most potentially hazardous areas along
the major water bodies. Some of these areas are occupied by heavy industrial
facilities that contain or store potentially hazardous materials.
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·

The aging City infrastructure, increased demand for services and increased
maintenance coasts places a strain on City resources.

·

Evacuation remains an issue, particularly as the city and surrounding localities
and North Carolina communities continue to grow in population. The city must
remain vigilant in coordinating with North Carolina and Virginia, as well as
regional and local communities.

·

The recently updated Storm Surge maps show an impact to a much greater
portion of the City than previous version. The City must plan to accommodate
the additional number of citizens that are affected by Storm Surge. More of the
City’s infrastructure – schools, fire stations, police stations – is affected as well,
and must be taken into account in future planning efforts.

Process Used to Determine Mitigation Strategies
When the original plan was written, the Mitigation Advisory Committee provided their
input and ideas. Ranges of alternatives were considered by the Mitigation Advisory
Committee based on their comments and suggestions. The Mitigation Advisory
Committee ranked the alternatives using the STAPLE/E process. (See following section
for explanation of the STAPLE/E process.) The STAPLE/E criteria and alternatives
considered by the Mitigation Advisory Committee are included in the following
comments below:
·

Top priorities for the city were public safety, public education, and reducing
potential economic impacts of disasters.

·

Alternatives should consider the impacts on the community as a whole.

·

Alternatives must not conflict with other city programs.

·

Community Rating System (CRS) and floodplain management policies and
activities should be a priority.

·

Experiences from disasters should be built upon.

·

The success of past mitigation projects (from the Department of Public Works)
should be used as a base for alternatives.

·

Outreach and other efforts should be attempted to FEMA’s Repetitive Loss
Properties.

·

The Project Impact program was an effective public outreach tool and should be
built upon.

·

Recent disasters have been less damaging to structures but more significant in
terms of lost road access, time, and inconvenience.
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The Natural Event Mitigation Advisory Committee (NEMAC), in its review of the original
plan, concluded that the above criteria will not be changed for the plan update. The
remainder of this section has been updated to reflect achievements since 2003 and
progress of deferred strategies from the original plan. Additionally, NEMAC has re
prioritized pending projects and developed a list of potential projects to be examined by
the City and NEMAC over the coming years.
PRIORITIZING ALTERNATIVES
The Mitigation Advisory Committee used the STAPLE/E Criteria (Social, Technical,
Administrative, Political, Legal, Economic, and Environmental) to select and prioritize
the most appropriate mitigation alternatives for the City of Chesapeake. This
methodology requires that the social, technical, administrative, political, legal, economic,
and environmental considerations be taken into account when reviewing potential
actions for the city to undertake. This process was used to help ensure that the most
equitable and feasible actions would be undertaken based on Chesapeake’s
capabilities. Figure 8.1 below provides information regarding the review and selection
criteria for alternatives. The plan update for Chesapeake is consistent with this
methodology.
FIGURE 8.1 — STAPLE/ E REVIEW AND
SELECTION CRITERIA FOR ALTERNATIVES
SOCIAL
· Is the proposed action socially acceptable to the community?
· Are there equity issues involved that would mean that one segment of the community are treated
unfairly?
· Will the action cause social disruption?
T ECHNICAL
· 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 goals?
ADMINISTRATIVE
· Can the community implement the action?
· Is there someone to coordinate and lead the effort?
· Is there sufficient funding, staff, and technical support available?
· Are there ongoing administrative requirements that need to be met?
POLITICAL
· Is the action politically acceptable?
· Is there public support both to implement and to maintain the project?
LEGAL
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·
·

Is the community 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 the comprehensive plan, or must the comprehensive plan be
amended to allow the proposed action?
Will the community 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, nonprofit, and private)?
· How will this action affect the fiscal capability of the community?
· 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?

During the presentation of findings meeting on April 7, 2003, the Mitigation Advisory
Committee (MAC) reviewed and commented on the city’s previous Hazard Vulnerability
Assessment (HVA). Discussions held during the meeting resulted in the generation of a
range of potential mitigation goals and actions to address the hazards (the master
grouping of alternatives the MAC chose from is included in the next section). These
actions were then compiled into a master list for the MAC to rank the goals on a scale of
1 to 6 and the actions on a scale of 1 to 10. Ranking was done in order of relative
priority based on the STAPLE/ E criteria and the potential goal/ action’s ability to reduce
vulnerability to natural hazards. NEMAC took an active role in reviewing this section
and found that the goals and objectives needed no change.
POTENTIAL ALTERNATIVES CONSIDERED
The following discussion focuses on the mitigation alternatives considered both by the
original Mitigation Advisory Committee in 2002 and evaluated by the Natural Event
Mitigation Advisory Committee in 2007.
General MultiHazard Mitigation Alternatives
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The mitigation alternatives selected should be linked to the city’s goals and objectives,
and must address the city’s hazard risks and vulnerability outlined in the plan’s Hazard
Identification and Risk Assessment and the city’s original Hazard Vulnerability
Assessment. The following is a list of potential mitigation measures not specific to one
hazard, which can benefit a community’s overall hazard reduction efforts. These
potential measures were evaluated by NEMAC and were deemed applicable for the
plan revision because?
Comprehensive Plans
Comprehensive plans address how and where a community should grow by guiding the
rate, intensity, form, and quality of physical development. These plans address land
use, economic development, transportation, recreation, environmental protection, the
provision of infrastructure, and other municipal functions. Comprehensive plans help to
guide other local measures such as capital improvement programs, zoning ordinances,
subdivision ordinances and other community policies and programs. By integrating
hazard considerations into the city’s plan, mitigation would become integrated with other
community functions and could therefore be an institutionalized part of the city’s
planning. Indeed, since the original mitigation plan was written, the City adopted the
new Comprehensive Plan. Forward Chesapeake 2026, includes a specific section that
addresses coordination between the Fire Department, the Office of Emergency
Management and the Planning Department.
Density and development patterns should reflect the city’s ability to protect the
community, the environment, and the ability to evacuate the area. Development
management tools should be incorporated into the city’s policies that address the
location, density, and use of land, with a particular emphasis on development within
highrisk areas. Efforts should be made to keep people and property out of highhazard
areas whenever possible. Particularly hazardous areas could be used for recreational
uses, open space, or wildlife refuges.
Capital Budget Plans
Capital budget plans typically provide for the future and ongoing provision of public
facilities and infrastructure. These plans can be vital tools in keeping new development
out of highhazard areas by limiting the availability of public infrastructure.
Public facilities can often be relocated to less hazardous areas in the aftermath of a
disaster. Public utilities can also be relocated, or they can be upgraded or floodproofed.
Power and telephone lines can be buried underground. In order to maximize the gravity
flow area of wastewater treatment plants, the facilities are often located at the lowest
elevation in the community. If this point lies within a floodplain, consideration may be
given to relocating or floodproofing such facilities.
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New locations for critical facilities should not be in hazardprone areas, or in areas
where their function may be impaired by a given hazard event (i.e., where water can
flood the access roads). Critical facilities should be designed and/or retrofitted in order
to remain functional and safe before, during, and after a hazard event.
Zoning
Zoning is by far the most common landuse control technique used by local
governments. While a useful tool for regulating and restricting undesirable land uses,
zoning has a somewhat more limited benefit when it comes to mitigation. Zoning is
most effective on new development rather than existing development, which does little
to address the preexisting development in hazardous areas. Communities with a large
amount of undeveloped land will benefit much more than older, more established
communities. Even for new development, the issuance of variances, special use
permits, rezoning, and the failure to strictly and thoroughly enforce existing codes,
however, will weaken zoning’s ability to prevent certain types of building practices.
Building Codes
Building codes regulate the minimum design, construction, and maintenance of
construction within most communities. These regulations prescribe standards and
requirements for occupancy, maintenance, operation, construction, use, and
appearance of buildings. Localities are prohibited from adopting local building
regulations more stringent than the state codes thus, Building Officials may not require
contractors to design beyond the minimum standards of the codes. Building codes are
an effective way to ensure than new and extensive redevelopment projects are built to
resist natural hazards. In Virginia, communities are required by law to adopt and
enforce the Virginia Uniform Statewide Building Code, which has provisions for wind,
water, and seismicity. The state currently requires all communities to enforce building
codes based upon the 2003 Icodes with state amendments. The state proposes to
adopt the 2006 Icodes sometime in 2008.
Public Outreach and Education Programs
Educating the public about what actions they can take to protect themselves and their
property from the effects of natural hazards can be an effective means for reducing
losses. These types of programs could target public officials, citizens, businesses, or
the local construction trade. The program could cover preparedness, recovery,
mitigation, and general hazard awareness information. The information could be
presented in a variety of ways, from workshops, brochures, advertisements, or local
media. Potential outreach and education topics include:
· Code Awareness Training
· Sheltering and Evacuation
· Flood Insurance
· School Information (Primary, Secondary, Colleges, and Universities)
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·
·
·
·
·

New Homeowner/Resident Information
Emergency Preparedness for Families, Businesses, and Tourists
Driver Safety in Disasters
Special Needs Outreach
Hazard Mitigation for Homeowners (Including Manufactured and Mobile Homes),
Renters, and Businesses

Vegetative Maintenance
Vegetative maintenance is the pruning and maintenance of trees, bushes, and other
vegetation that could increases threats to power lines during storms, or could act as
fuels during wildfires. This could be applied in limited areas that have a significant
vulnerability to these hazards, such as an easement or along the urbanwildland
interface.
Vegetative Planting and Treatment
Vegetative planting and treatments can help to capture and filter runoff and can reduce
landslides. Perennial vegetation includes grass, trees, and shrubs, which cover the soil,
reduce water pollution, slow the rate of runoff, increase filtration, and prevent erosion.
This type of land treatment includes maintaining trees, shrubberies, and the vegetative
cover, terracing (a raised bank of earth with vertical sloping sides and a flat top to
reduce surface runoff) , stabilizing slopes, grass filter strips, contour plowing, and strip
farming (the growing of crops in rows along a contour). Other potential options include
vegetated swales, infiltration ditches, and permeable paving blocks.
HazardSpecific Alternatives
The following is a list of potential mitigation measures that tend to work better when
applied to a specific hazard. These alternatives are the same as the previous plan and
have been evaluated by NEMAC and the Office of Emergency Management and were
determined to be relevant and will remain the same for this plan.
Flood
Flood mitigation measures can be classified as structural or nonstructural. In simple
terms, structural mitigation attempts to eliminate the possibility of flooding at a particular
location. Nonstructural mitigation removes the potentially effected people or property
from the potentially flooded area. The following is a list of potential mitigation
measures.
Floodplain Management Ordinances
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Floodplain management ordinances are weakened by development pressures, a lack of
suitable sites outside of the floodplain, community desires to be near the water, inability
to effectively monitor floodplain management activities, or by landuse planning policies
that are encouraging development into floodplain areas. Plans or policies that place
more properties at risk are also reducing the storage capacity and functions of the
natural floodplains. Degradation of the floodplain in this way increases flood depths and
affects the reliability of Flood Insurance Rate Maps. Structures built in floodplains,
particularly those that do not utilize a freeboard (that exceeds the minimum Base Flood
Elevation), are consequently even more vulnerable to damage by floods.
Acquisition
Acquisition involves the purchasing of a property that is cleared and permanently held
as open space. Acquisition permanently moves people and property out of harm’s way,
increases floodplain capacities, recreation areas and open space, and can help to
preserve wetlands, forests, estuaries and other natural habitats. Participation in
federally funded grant programs requires voluntary participation by the owner.
Acquisition programs can be expensive to undertake, and the property will no longer
accrue taxes for the community and must be maintained, but it is by far the most
effective and permanent mitigation technique. Acquisition is most effective when
targeting repetitive loss structures, extremely vulnerable structures, or other highhazard
areas.
Elevation
Elevation is the raising of a structure above the Base Flood Elevation. Elevation is often
the best alternative for structures that must be built or remain in flood prone areas, and
is less costly than acquisition or relocation. However, elevating a structure can increase
its vulnerability to high winds and earthquakes. Some building types are either
unsuitable or costprohibitive to elevate.
Relocation
Relocation involves the moving of a building or facility to a less hazardous area, on
either the same parcel or another parcel. This measure also moves people and
property out of harm’s way, and is a very effective measure overall. Some building
types are either unsuitable or costprohibitive to relocate.
Storm water Management Plans
New development that increases the amount of impervious surfaces affects the land’s
ability to absorb the water and can intensify the volume of peak flow runoff. Without
efficient storm water management, runoff could cause flooding, erosion, and water
quality problems. Storm water management plans should incorporate both structural
and nonstructural measures in order to be most effective. Structural measures include
retention and detention facilities that minimize the increase of runoff due to impervious
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surfaces and new development. Retention facilities allow storm water to seep into the
groundwater. Detention systems accumulate water during peak runoff periods that will
be released at offpeak times. Nonstructural measures include establishing impervious
surface limit policies and maintenance programs for existing drainage systems.
Dry Floodproofing
Dry floodproofing involves making all areas below the flood protection level watertight
by strengthening walls, sealing openings, using waterproof compounds, or applying
plastic sheeting on the walls. This method is not recommended for residential
structures, but may work well for new construction, retrofitting, or repairing a non
residential structure. Due to pressure exerted on walls and floors by floodwater, dry
floodproofing is effective on depths less than 2 to 3 feet above the foundation.
Wet Floodproofing
Opposite of dry floodproofing, wet floodproofing lets the floodwater actually enter a
structure. This technique is effective on deeper flood depths, as it does not have the
same potential to build up exterior pressure. This method may not be used for
basements under new construction, substantial improvements, or substantially
damaged structures.
Storm Drainage Systems
Mitigation efforts include the installation, rerouting, or increasing the capacity of storm
drainage systems. Examples include the separation of storm and sanitary sewers,
addition or increase in size of drainage or retention ponds, drainage easements, or
creeks and streams.
Drainage Easements
Easements can be granted enabling regulated public use of privately owned land for
temporary water retention and drainage areas.
Structural Flood Control Measures
Water can be channeled away from people and property with structural control
measures such as levees, dams, or floodwalls. These measures may also increase
drainage and absorption capacities. These structural control measures may also
increase Base Flood Elevations and could create a false sense of security.
Basement Backflow Prevention
Chesapeake communities should encourage the use of check valves, sump pumps, and
backflow prevention devices in homes and buildings if the infrastructure allows.
Wind
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Proper engineering and design of a structure can increase a structure’s ability to
withstand the lateral and uplift forces of wind. Building techniques that provide a
continuous load path from the roof of the structure to the foundation are generally
recommended.
Windproofing
Windproofing is the modification of the design and construction of a building to resist
damages from wind events, and can help to protect the building’s occupants from
broken glass and debris. Windproofing involves the consideration of aerodynamics,
materials, and the use of external features such as storm shutters. These modifications
could be integrated into the design and construction of a new structure or applied to
reinforce an existing structure. Manufactured homes, which tend to be vulnerable to the
effects of extreme wind events, can be protected by anchoring the structures to their
foundations. Mobile homes could be tied down to their pads in order to prevent them
from being destroyed. Public facilities, critical infrastructure, and public infrastructure
(such as signage and traffic signals) should all be windproofed in vulnerable areas.
However, windproofing is not a viable mitigation technique to protect against
tornadoes.
Community Shelters/Safe Rooms
Community shelters and concrete safe rooms can offer protection and reduce the risk to
life. Locations for these shelters or safe rooms are usually in concrete buildings such as
shopping malls or schools. Communities lacking basements and other protection
nearby should consider developing tornado shelters. It should be noted the International
Building Code as adopted in Virginia requires essential facilities be designed to meet
higher load factors (IBC Table 1604.5) which have shown to be financially impractical
for public facilities such as schools for potential sheltering use. The design construction
certification and identification of public shelters is not adequately addressed under the
building codes or other applicable regulations.
Burying Power Lines
Buried power lines can offer uninterrupted power during and after severe wind events
and storms. Burying power lines can significantly enhance a community’s ability to
recover in the aftermath of a disaster. Buried power lines are typically more expensive
to maintain and are more vulnerable to flooding. Encouraging backup power resources
in areas where burial is not feasible will enable the continuity of basic operations (e.g.,
security, refrigeration, heat, etc.) for businesses and facilities when there is a loss of
power.
Infrastructure Hardening
Structures identified as critical can be hardened (strengthened) to meet design
guidelines for hurricanes and potentially reduce the risk of significant damage or injury.
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GOALS AND IMPLEMENTATION
The following goals for the City of Chesapeake were developed by the original
Mitigation Advisory Committee. The goals and supporting strategies listed in the
original plan were reviewed at the regularly scheduled NEMAC meeting in January
2007. A subcommittee of citizen members, supplemented by City employees, was
formed to review these goals and strategies. The subcommittee met in February, the
entire committee met in March and the subcommittee met again in April. The
subcommittee recommendation was to adhere to the existing goals for the 2007 update.
These goals were not changed because NEMAC decided the existing goals were
appropriate and valid.
Prioritization of the goals and strategies occurred at the April 2007 subcommittee
meeting. Approval occurred at May’s regularly scheduled committee meeting,
Throughout the review process, individual strategies were updated as necessary. Many
of the original strategies were completed between 2002 and 2007. Mention of these
items has been moved to Section 4. The completed strategies are now considered to
be accomplishments. For a variety of reasons, several other strategies were determined
to be unchanged from the original plan. An unchanged status is most likely due to
issues related to funding or availability of staffing. One strategy was removed in this
update, and another strategy’s implementation method was modified to match
technology available today. Figures 8.2 through 8.7 have been updated to indicate their
change in status since the previous plan.

Overarching Community Goal
“To develop and maintain a disaster resistant community that is less vulnerable
to the economic and physical devastation associated with natural hazard events.”
This overarching goal is intended to represent the vision of Chesapeake’s future as it
relates to natural hazards, safety, and economic prosperity. Community officials should
consider the vision and goals that follow before making community policies, public
investment programs, economic development programs, or community development
decisions for the city. Following each Goal Statement is a future oriented vision in
italics of what the city will look like when these goals are accomplished.
GOAL 1
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Enhance the safety of residents and businesses by protecting new and existing
development from the effects of hazards.
The City of Chesapeake recognizes that a safe and economically sustainable community must protect the
life and property of citizens, businesses, and the daytoday functions of the city itself. As resources have
allowed, the city has undertaken a series of preliminary studies to evaluate manufactured homes, trailers,
and other residential and commercial properties atrisk from wind and flood hazards. Repetitive loss
properties have been targeted for mitigation studies and efforts, as they are also extremely vulnerable to
the impacts of hazard events. Figure 8.2 provides information on residential and commercial mitigation
strategies, implementation of those strategies, and timeframes for implementation.

FIGURE 8.2 — MITIGATION STRATEGIES AND IMPLEMENTATION FOR
RESIDENTS AND BUSINESSES
DEFERRED
STRATEGY
Distribute 100
NOAA weather
radios to residents
that are most
vulnerable to wind
events for free.

Investigate all
manufactured
homes and trailers
citywide to evaluate
their resistance to
wind and flood
hazards.

STATUS SINCE
PREVIOUS PLAN

2008
2010

Emergency Management
will identify and distribute
radios to residents

Funding approved,
150 radios
distributed as of
December 2008

X

High

ALL

City Staff works with the
Natural Event Mitigation
Advisory Committee to
identify properties and
obtain grant funds for a
study. Included in this
analysis will be an
assessment of the most
costbeneficial mitigation
alternatives for the atrisk
properties.

Pending – Due to
funding and staff
constraints

X

Medium

Wind and
Flood

In order to finance this
initiative, the (City) NEMAC
submits a PreDisaster
Mitigation Grant Application
to the Virginia Department of
Emergency Management.

Pending – due to
funding and staff
constraints

X

Medium

Wind and
Flood

IMPLEMENTATION
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STRATEGY

Target FEMA’s
Repetitive Loss
Properties
throughout the city
for potential
mitigation projects.

Encourage
installation of back
up power for critical
facilities and
businesses

IMPLEMENTATION

STATUS SINCE
PREVIOUS PLAN

2008
2010

The Natural Event Mitigation
Advisory Committee,
Planning Department and
Emergency Management
will develop a potential
mitigation project list for
targeting FEMA’s Repetitive
Loss Properties

Ongoing and
reviewed annually.

X

Office of Emergency
Management submits
Mitigation Grant Applications
to the Virginia Department of
Emergency Management.

In Progress Staff
reviews RFC list
annually to select
most qualified
grant applicants

X

The Natural Event Mitigation
Advisory Committee and
City Departments will
recommend installation of
back up generators for
critical facilities such as
traffic signals and sewer
pump stations.

Pending – funding
and staff
constraints

X

The Natural Event Mitigation
Advisory Committee and
Economic Development will
share information with
businesses to encourage
the installation and use of
back up power for
businesses in order to
facilitate quick return to
function after a storm.

Pending – funding
and staff
constraints

2011
2013

Post
Disaster

X

Priority Hazards
Ranking Mitigated

High

Flood

High

Flood

X

Medium

Wind &
Flood

X

Medium

Wind &
Flood

DELETED
STRATEGY

IMPLEMENTATION
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STRATEGY

IMPLEMENTATION

Reason of
Deletion

2008
2010

2011
2013

Post
Disaster

Priority Hazards
Ranking Mitigated

NONE

GOAL 2
Protect new and existing public and private infrastructure and facilities from the
effects of hazards.
The city has improved its ability to respond, recover, and provide continuity of services in the aftermath of
a hazardous event. Public facilities and critical facilities continue to be evaluated for their ability to
withstand a variety of hazards and are retrofitted as resources have become available. Additionally,
signs, hydrants, and other forms of public property are retrofitted as resources allow. The city has also
initiated dialogue with the private utility companies and are working together to create private inspection
and maintenance programs and to develop the most practical and safe ways to lay, repair, and maintain
infrastructure throughout the city. Figure 8.3 provides information on infrastructurerelated mitigation
strategies, implementation of those strategies, and timeframes for implementation.

FIGURE 8.3 — INFRASTRUCTURE MITIGATION STRATEGIES AND
IMPLEMENTATION
DEFERRED
STRATEGY

IMPLEMENTATION
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STRATEGY

Investigate all
primary and
secondary schools
to evaluate their
resistance to wind
and flood hazards.

Investigate all
critical community
facilities to evaluate
their resistance to
wind and flood
hazards.

Evaluate overhead
sign structures for
wind resistance

STATUS SINCE
PREVIOUS PLAN

2008
2010

The School Board and the
Virginia Center for School
Safety works with the
Natural Event Mitigation
Advisory Committee to
undertake this study.

Pending – funding
and staff
constraints.

X

In order to finance this
initiative, the NEMAC
submits a PreDisaster
Mitigation Grant Application
to the Virginia Department
of Emergency
Management, or to the
Department of Education for
the Department of
Homeland Security School
Preparedness Grants.

Pending – funding
and staff
constraints.

X

Facilities Management and
Emergency Management
works with the Natural
Event Mitigation Advisory
Committee to undertake a
future study.

City Hall, Public
Safety Building
and other City
owned facilities on
City Hall Campus
have been
evaluated. Other
facilities pending.

X

Office of Emergency
Management submits
Mitigation Grant
Applications to the Virginia
Department of Emergency
Management.

Pending – funding
and staff
constraints.

X

Inspect signs and structures
as part of sign renewal /
replacement study,

On going – all
damaged or
destroyed signs
are replaced with
more wind
resistant materials

X

IMPLEMENTATION
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2013

Post
Disaster

X

X

X

X

Priority
Hazards
Ranking Mitigated

Medium

Wind
and
Flood

Medium

Wind
and
Flood

Medium

Wind
and
Flood

Medium

Wind
and
Flood

Low

Wind
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STRATEGY

IMPLEMENTATION

STATUS SINCE
PREVIOUS PLAN

2008
2010

2011
2013

Post
Disaster

Strengthen and
enforce inspection
and maintenance
programs for private
infrastructure
facilities.

Virginia State Building Code
Administrative Office,
Economic Development,
and Inspections form a task
force to develop a set of
“best practices” and
evaluate potential “reward”
programs for compliance.

Pending– funding
approval of Tier II
or ACAMS like
software at
Federal Level.

X

X

X

Conduct a study to
evaluate moving
Station 8 (Deep
Creek) out of the
100year floodplain.

The Fire Department
conducts analyses in
conjunction with NFPA
1710 evaluations.

Pending – funding
and staff
constraints.

X

Install dry hydrants
at Indian Creek Rd
and Centerville
Turnpike, Route 17
and Douglas Rd

Fire Department Continues
program and partnership
through Department of
Forestry to obtain the
hydrants through a Virginia
Department of Forestry
(DOF) grant.

In Progress–
completed as
funding becomes
available

X

Facilities Management and
Emergency Management
works with the Natural
Event Mitigation Advisory
Committee to discuss
mitigation alternatives to
incorporate into all new
public facilities.

On going – applied
only during new
facility construction
process

X

Additionally, the team works
together to develop a
strategy to ensure that
mitigation measures will be
incorporated into all public
facilities and infrastructure
that must be repaired or
replaced following a
disaster.

On going – applied
only during new
facility construction
process

Hazardproof new
community facilities
to minimize
damages.
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Medium

All

Medium

Flood

X

Medium

Fire

X

Medium

All

Medium

All

X

X
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STRATEGY

IMPLEMENTATION

STATUS SINCE
PREVIOUS PLAN

2008
2010

2011
2013

Reduce flooding at
Fire Station 2
(Freeman and
Bainbridge) and the
surrounding
community.

Public Works provides an
additional 36” pipe from
Godwin Ave across
Bainbridge Blvd. Install a
42” pipe from 2nd St and
Villanova to the west end of
Rutgers Ave. Add additional
basins and pipe along
Rutgers Ave from 2nd Street
to 4th Street

Phase I complete,
Phase II pending
funding from
Stormwater
Management

X

Support Public
Works initiatives to
improve storm water
infrastructure as
part of the required
Phase III
improvements.

The NEMAC in conjunction
with Public Works seeks
alternative funds for Phase
III implementation of
infrastructure improvements
in Deep Creek, Portlock,
Elmwood Landing, etc.

Pending / In
Progress –
Portlock and
Money Point
projects funded
with Community
Development
Block Grant
Funding in 2006.

X

X

2008
2010

2011
2013

Post
Disaster

Priority
Hazards
Ranking Mitigated

Low

Flood

Medium

Flood

Priority
Ranking

Hazards
Mitigated

DELETED
STRATEGY

IMPLEMENTATION

Institute program to
assist in
identification of
street locations in
the event of a
disaster.

Supply Public Utilities and
Fire Department field
personnel with suitable field
computers loaded with City
base map information
(streets, hydrant information,
etc.) and GPS capability.
This project will be
administered jointly by
Public Utilities and the Fire
Department.
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Reason for
Deletion
The Department of
Public Utilities
reported that the
original lowtech
solution is now
unnecessary due
to technological
advancements.
Information on all
hydrants in the
City is available
through the City’s
GIS.

Post
Disaster

Low
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NEW STRATEGIES
STRATEGY

IMPLEMENTATION

STATUS SINCE
PREVIOUS PLAN

2008
2010

2011
2013

Post
Disaster

Priority
Ranking

Hazards
Mitigated

Harden City Jail
Building and
Generator against
wind and flood
events

Sheriff’s Office works to
elevate Fill Valve and Vent
for Generator Fuel Tank to
enable tank to be filled if
covered in flood water.

New Project /
Pending

X

Medium

Wind and
Flood

Harden City Jail
Building and
Generator against
wind and flood
events

Sheriff’s Office works to
elevate Generator above
Flood elevation to ensure
continued operations if first
floor is flooded.

New Project /
Pending

X

Medium

Wind and
Flood

Harden City Jail
Building and
Generator against
wind and flood
events

In event that inmates are
required to be moved from
the older portion of the Jail
building into the newer
portion due to a flooding
event, the installation of
emergency doors in the
four recreation areas
located in the new jail
building is necessary to
create a water / wind proof
structure.

New Project /
Pending

X

Medium

Wind and
Flood

Install roof tiedowns on
portions of the City Jail roof
that are susceptible to high
winds.

New Project /
Pending

X

Medium

Wind and
Flood

Harden City Jail
Building and
Generator against
wind and flood
events

Goal 3
Increase the city’s floodplain management activities and participation in the
National Flood Insurance Program.
The City is incorporating a range of techniques to reduce exposure and increase awareness to protect the
city from flood hazards. Additionally, the city has updated and adopted their amended floodplain
ordinance. Highrisk properties such as FEMA’s Repetitive Loss Properties are routinely targeted for
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outreach and education opportunities and the property owners are aware of potential mitigation options
that are available to reduce future damages from flooding. The city is participating in the Community
Rating System, which is providing discounts on annual insurance premiums to citizens and businesses
throughout the community. To assist the city in their efforts and to ensure local consistency with
statewide goals and initiatives, the Virginia Department of Emergency Management, and the Virginia
Department of Conservation and Recreation’s Floodplain Program representatives have been working
with the city to evaluate other opportunities and best practices for floodplain management, training, and
mitigation funding opportunities. Figure 8.4 provides information on floodplain management strategies,
implementation of those strategies, and timeframes for implementation.

FIGURE 8.4 — FLOODPLAIN MANAGEMENT STRATEGIES
AND IMPLEMENTATION
DEFERRED
STRATEGY

IMPLEMENTATION

STATUS SINCE
PREVIOUS PLAN

2008
2010

Evaluate the
Floodplain
manager’s roles
and responsibilities.

The NEMAC evaluates and
comes to consensus on the
identification of
responsibilities and duties of
the person to be designated
as the Floodplain manager.
This recommendation is
forwarded to the City
Manager’s Office.

Pending –
Recommendation
made by NEMAC,
currently waiting
for review by city
management.

X

Target FEMA’s
Repetitive Loss
Properties for
educational
outreach and
mitigation activities.

The Natural Event Mitigation
Advisory Committee and
Public Communications
works with the State
Floodplain Program Planner
at the Department of
Conservation and
Recreation to develop
outreach activities, including
brochures, floodproofing
options, and available grant
monies for relocation.

On going as this is
a continuous
public outreach
effort

X
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2011
2013

X

Post
Disaster

X

Priority Hazards
Ranking Mitigated

High

Flood

High

Flood
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STRATEGY

Increase education
opportunities for
city employees,
NEMAC
representatives,
and public officials
on floodplains,
floodplain
management,
floodplain
regulations, and
enforcement.

Submit an
application for
participation in the
NFIP’s Community
Rating System
(CRS) program that
can offer up to 45%
flood insurance
premium discounts
to residents and
businesses in the
city.

IMPLEMENTATION

STATUS SINCE
PREVIOUS PLAN

The Natural Event Mitigation
Advisory Committee
requests grant assistance to
fund this initiative from both
the Department of
Conservation and
Recreation and the Virginia
Department of Emergency
Management.

On going as this is
a continuous
public outreach
effort

The Natural Event Mitigation
Advisory Committee and
Public Communications
works with the State
Floodplain Program Planner
at the Department of
Conservation and
Recreation to develop
outreach activities.

On going as this is
a continuous
public outreach
effort

The NEMAC obtains and
makes available annual
schedules of “free” classes
for city employees and
public officials at the Virginia
Department of Emergency
Management (VDEM) and
the National Emergency
Management Institute (EMI)
related to floodplain
management.

The Community Rating
System Task Force, the
NEMAC, the planning and
inspections department, as
well as the Floodplain
Manager works with the
State Floodplain Program
Planner at the Department
of Conservation and
Recreation to submit a CRS
application.
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2008
2010

2011
2013

Post
Disaster

Priority Hazards
Ranking Mitigated

X

High

Flood

X

X

Medium

FloodAll

On going as this is
a continuous
public outreach
effort

X

X

Medium

FloodAll

In Progress 
Recommendation
made by NEMAC,
currently waiting
for review by city
management. –
needs brief
description. There
are also staffing
constraints to
consider.

X

High

Flood
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STRATEGY

IMPLEMENTATION

STATUS SINCE
PREVIOUS PLAN

2008
2010

2011
2013

Post
Disaster

Coordinate with
other hazard
mitigation efforts of
State (Virginia
Department of
Emergency
Management,
Department of
Conservation and
Recreation, and
Department of
Environmental
Quality) and local
governments.

The Natural Event Mitigation
Advisory Committee meets
annually with the Virginia
Department of Emergency
Management to discuss
statewide hazard mitigation
initiatives.

On going and
meet regionally on
periodic basis to
share ideas and
success stories.

X

X

X

2008
2010

2011
2013

Post
Disaster

Priority Hazards
Ranking Mitigated

Low

All

DELETED
STRATEGY

Reason for
Deletion

IMPLEMENTATION

Priority Mitigated
Ranking Hazards

NONE

NEW STRATEGIES
STRATEGY

IMPLEMENTATION

STATUS SINCE
PREVIOUS PLAN

2008
2010

Provide single point
of contact for NFIP
and Repetitive
Flood Claim, as
well as to serve as
project manager
for Mitigation Grant
opportunities.

Add Mitigation Planner
position in the Office of
Emergency Management, as
full time, nongrant position.

In Progress –
Recommendation
made by NEMAC,
currently waiting
for review by city
management

X
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Goal 4
Ensure hazard awareness and risk reduction principles are institutionalized into
the city’s daily activities, processes, and functions by incorporating it into policy
documents and initiatives.
Chesapeake’s hazard reduction program prospers because of the city’s willingness to work together as a
team to share the responsibility and workload that has resulted from these additional tasks and initiatives.
The City Council has demonstrated their commitment to this effort by recognizing the Natural Event
Mitigation Advisory Committee as an official working group and requiring annual updates and periodic
status reports from the Committee. The concepts of the natural benefits of floodplains, watershed areas,
and open spaces have been tied into existing statewide and local programs. Additionally, a special
recovery task force has been created which works with city departments and agencies to ensure that
mitigation principles will be considered in the aftermath of a disaster and to ensure that mitigation
principles will be incorporated within their respective emergency management and recovery plans and
policies. The city’s numerous successes and ongoing efforts will be promoted and publicized at the
Commonwealth, regional, and local levels. Figure 8.5 provides information on potential strategies to
institutionalize mitigation in the city, implementation of those strategies, and timeframes for
implementation.

FIGURE 8.5 —STRATEGIES AND IMPLEMENTATION TO INSTITUTIONALIZE
MITIGATION
DEFERRED
STRATEGY

Work with the
Department of
Public Works to
identify locations
and identify
potential mitigation
measures to
protect floodprone
structures.

IMPLEMENTATION

STATUS SINCE
PREVIOUS
PLAN

2008
2010

Department of Public Works
and the Natural Event
Mitigation Advisory
Committee undertake a
future study to evaluate
flooding issues.

On going through
inter
governmental
coordination and
meetings.

In order to finance this
initiative, the NEMAC
submits a PreDisaster
Mitigation Grant Application
to the Virginia Department
of Emergency
Management.

Pending –staffing
and funding
constraints.
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Priority
Ranking

Hazards
Mitigated

X

Medium

Flood

X

Medium

Flood

2011
2013

Post
Disaster
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STRATEGY

IMPLEMENTATION

STATUS SINCE
PREVIOUS
PLAN

2008
2010

Continue public
education
programs or tie
into preexisting
State programs
that will help to
reduce illegal
dumping and
environmentally
unfriendly
practices that may
adversely affect
the watershed.

The Natural Event
Mitigation Advisory
Committee works with local
environmental groups (such
as the Elizabeth River
Project, or the Chesapeake
Bay Foundation) and the
Virginia Department of
Conservation and
Recreation’s Floodplain
Program Coordinator to
develop projects that
incorporate and promote
these concepts.

On going with
efforts being led
by Depts of
Planning and
Neighborhood
Services

X

On going – and
limited to funding
constraints

X

Develop
recommendations
for revenue
sources for
mitigation,
planning, and
projects.

The Natural Event
Mitigation Advisory
Committee submits
recommendations annually
to City Council regarding
the status of current
mitigation projects and the
plan, programmatic
problems, and an inventory
of new potential mitigation
projects and unmet needs.
As the economy begins to
improve, the City Council
begins evaluating internal
funding resources.
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Priority
Ranking

Hazards
Mitigated

Medium

Flood

Medium

All
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STRATEGY
Develop
recommendations
for revenue
sources for
mitigation,
planning, and
projects.
(Continued)

IMPLEMENTATION

STATUS SINCE
PREVIOUS
PLAN

2008
2010

Priority
Ranking

Hazards
Mitigated

The Natural Event
Mitigation Advisory
Committee aggressively
pursues and seeks out
public and private grants to
support mitigation activities.
These include resources
that cover multiple
objectives, such as grants
encompassing
environmental issues,
preparedness ,
sustainability , blight
reduction , etc. and is
prepared to pursue special
appropriations and grants
that are available in the
aftermath of a disaster

On going – and
limited to funding
constraints

X

X

Medium

All

Virginia Cooperative
Extension works with the
Natural Event Mitigation
Advisory Committee to
discuss interlinkages and
outreach with agriculture,
hazards, and natural
resources.

Ongoing effort,
discussions
being led by Dept
of Agriculture

X

X

Low

Flood
Drought

The Planning Department
continues to support and
encourage the use of its
Open Space and
Acquisition Programs

On going with
effort being led
by Dept of
Planning through
implementation
of
Comprehensive
Plan.

x

Low

Flood
Drought

2011
2013

Post
Disaster

X

.

Reduce hazard
impacts using
methods that also
achieve the
preservation of
natural areas,
water quality, and
open space.
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STRATEGY

Establish a
program to
publicize and
celebrate the City’s
successes

IMPLEMENTATION

STATUS SINCE
PREVIOUS
PLAN

2008
2010

The Natural Event
Mitigation Advisory
Committee works with the
Public Communications
Department to discuss
ideas and develop publicity
materials that include
natural hazard
considerations.

On going efforts
with Public
Communications
through Public
Service
Announcements
and publications.

X

The city works with the
Virginia Department of
Emergency Management to
distribute news releases
summarizing recent
successes and ongoing
disasterreduction activities.

On going – with
Dept of Public
Communications
leading the effort.

Priority
Ranking

Hazards
Mitigated

X

Low

All

X

Low

All

2011
2013

Post
Disaster

DELETED
STRATEGY

REASON FOR
DELETION

IMPLEMENTATION

2008
2010

2011
2013

Post
Disaster

Priority
Hazards
Ranking Mitigated

2008
2010

2011
2013

Post
Disaster

Priority Hazards
Ranking Mitigated

NONE

NEW STRATEGIES
STRATEGY

IMPLEMENTATION

STATUS SINCE
PREVIOUS PLAN

NONE
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Goal 5
Enhance communitywide understanding and awareness of community hazards.
As a result of the City of Chesapeake’s consistent and holistic outreach efforts, citizens, businesses,
visitors, local officials, and other stakeholders are more aware of potential community hazards and
vulnerable locations. Stakeholders seeking information about hazards and hazardreduction techniques
are able to easily find resources to help them. Additionally, the city is collaborating with the Tidewater
Builders Association (TBA) to develop a series of mitigation workshops and postdisaster media
campaigns. Figure 8.6 provides information on potential strategies to enhance the community’s
awareness and understanding of hazards, implementation of those strategies, and possible timeframes
for implementation.

FIGURE 8.6 —STRATEGIES AND IMPLEMENTATION TO ENHANCE THE
COMMUNITY’S HAZARD UNDERSTANDING AND AWARENESS
DEFFERED
STATUS
SINCE
PREVIOUS
PLAN

2008
2010

2011
2013

Increase outreach
and educational
opportunities to
residents,
businesses,
tourists, and city
officials about
hazards.

The Natural Event Mitigation
Advisory Committee
coordinates with the Public
Communications Department
to develop awareness and
prevention brochures for new
residents, and evacuation
information. The Committee
also works with Public
Communications to air
seasonal weather awareness
shorts on WCTV48 and for
the local hotel cable network.

On going efforts
with Public
Communications
through Public
Service
Announcements
and publications

X

X

Medium

All

Continue HEAT
outreach program
to industrial
facilities
(particularly
hazardous
facilities) to discuss
hazards and
mitigation
alternatives.

The Natural Event Mitigation
Advisory Committee, Local
Emergency Planning
Committee (LEPC) and Public
Communications works with
the State Floodplain Program
Planner at the Department of
Conservation and Recreation
to develop outreach activities.

On going efforts
being addressed
at LEPC meetings
through the use of
Tier II data
reporting

X

X

High

All

STRATEGY

IMPLEMENTATION
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STRATEGY

Develop a series of
seasonal mitigation
workshops with the
Tidewater Builders
Association (TBA),
which focuses on
homeowners and
contractors.

STATUS
SINCE
PREVIOUS
PLAN

2008
2010

2011
2013

Post
Disaster

Department of Inspections
and the Natural Event
Mitigation Advisory Committee
work with the Tidewater
Builders Association to
develop and sponsor / assist
with periodic workshops.
Homeowners would be taught
topics including relatively
inexpensive or simple
mitigation techniques, while
contractors and tradesmen
would be taught about the
latest hazard resistant
techniques, materials, and
other more advanced
concepts.

Pending – funding
and staffing
constraints.

X

X

X

Low

All

In a postdisaster
environment, the Tidewater
Builders Association supports
the city’s rebuilding efforts by
working with the media to
discuss how to find legitimate
contractors that can assist
homeowners and businesses
with their recovery efforts and
recovery and reconstruction
techniques.

Pending– funding
and staffing
constraints.

X

Low

All

Opportunity to develop a
Homeowner Tree
Maintenance & Hazard
Awareness Program; City
Arborist staff in coordination
with Planning Department
(particularly in CBPA areas)

Pending – funding
and staffing
constraints.

Low

All

IMPLEMENTATION
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STATUS
SINCE
PREVIOUS
PLAN

STRATEGY

IMPLEMENTATION

Partner with Parent
Teacher
Associations and
local schools to
develop an annual
children’s and
teacher’s
educational
program which
focuses on
teaching children
and adults about
hazard seasons,
effects, and
mitigation
opportunities.

The School Board and the
Virginia Center for School
Safety works with the Natural
Event Mitigation Advisory
Committee to research and
implement a local program.

Pending – funding
and staffing
constraints.

Partner with
adjacent
communities and
the Hampton
Roads Planning
District
Commission to
develop and
promote seasonal
educational
materials and
programs regarding
the risks of hazards
and various
methods of hazard
mitigation (e.g.,
websites,
pamphlets,
lectures, radio and
television ads,
billboards,
newspapers).

The Natural Event Mitigation
Advisory Committee,
Emergency Management, and
Public Communications works
with the local emergency
coordinators and Hampton
Roads Planning District
Commission to supplement
the region’s preexisting
outreach program.

On going public
outreach efforts
such as the
annual Hurricane
Expo and other
regional efforts.
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2008
2010

2011
2013

Post
Disaster

X

X

X

X

Priority Hazards
Ranking Mitigated

Medium

All

Medium

All
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DELETED
STRATEGY

REASON FOR
DELETION

IMPLEMENTATION

2008
2010

2011
2013

Post
Disaster

Priority Hazards
Ranking Mitigated

2008
2010

2011
2013

Post
Disaster

Priority Hazards
Ranking Mitigate
d

NONE

NEW STRATEGIES
STRATEGY

IMPLEMENTATION

STATUS SINCE
PREVIOUS PLAN

NONE
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Goal 6
Publicize mitigation activities to reduce the city’s vulnerability to hazards.
As a result of the consistent and holistic outreach efforts, citizens, businesses, visitors, local officials, and
other stakeholders are more aware of potential community hazards and vulnerable locations.
The City of Chesapeake is effectively utilizing their hazard information centers as one of the many
methods of public outreach. Additionally, the city has successfully collaborated with the Department of
Economic Development to create and distribute outreach materials aimed specifically at the business
community. Figure 8.7 provides information on outreach and education strategies, implementation of
those strategies, and timeframes for implementation.

FIGURE 8.7 — OUTREACH AND EDUCATION STRATEGIES
AND IMPLEMENTATION
DEFERRED
STRATEGY
Work with the
Department of
Economic
Development and
NEMAC to develop
materials for
businesses on
general
preparedness and
mitigation
alternatives.

IMPLEMENTATION

Department of Economic
Development and the Small
Business Development
Center of Hampton Roads
work with the Natural Event
Mitigation Advisory
Committee to develop
outreach materials.

STATUS SINCE
PREVIOUS
PLAN

2008
2010

Pending –
staffing and
funding
constraints.

X

2011
2013

Post
Disaster

Priority Hazards
Ranking Mitigated

Medium

All

DELETED
STRATEGY

IMPLEMENTATION

REASON FOR
DELETION

2008
2010

2011
2013

Post
Disaster

Priority Hazards
Ranking Mitigated

NONE
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NEW STRATEGIES
STRATEGY

IMPLEMENTATION

STATUS SINCE
PREVIOUS PLAN

2008
2010

2011
2013

Post
Disaster

Priority Hazards
Ranking Mitigate
d

NONE

Prioritized Project List
A good number of priority projects listed in the original natural event mitigation plan
were completed. A complete listing of these can be found in Section 4, NEMAC
determined the priority projects found below to be most important or high priority..
The mitigation strategies listed in the previous pages (Figure 8.2 – 8.7) can be divided
into two broad categories in order of priority – Intangible and Tangible projects. The first
are the intangible projects that institutionalize mitigation principles and thinking within
the city organization. Although these are not traditional “bricks and mortar”  type
projects, these projects will help to establish the sound foundation for a mitigation
program to be institutionalized within the City of Chesapeake.
The following priorities have been ranked as “High Priority” and will be pursued in that
manner. This list is meant to be flexible and should be periodically adjusted based on
current conditions and funding availability.
·

Discussion of designation of individual to be designated as the Floodplain
Manager. NEMAC will make recommendations to the City Manager.

·

Complete the Community Rating System Application.

The second category of projects is more traditional in nature. It is anticipated that the
implementation and subsequent success of these projects will facilitate the goal of
bringing mitigation principles to the forefront of city thinking. The following priorities
have been ranked in the order in which they are intended to be implemented. It is
important to note, however, that this list is flexible and will need to be periodically
adjusted based on current conditions and funding availability.
·

Give away 100 National Oceanic Atmospheric Administration (NOAA) Weather
Radios to residents that are most vulnerable to wind events. Mobile homes will
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be targeted in the South Norfolk and Deep Creek areas of the city and each will
be given a radio. Emergency Management will manage the program.
·

Target FEMA’s Repetitive Loss Properties for educational outreach activities.
Develop and distribute brochures and education material to FEMA’s Repetitive
Loss Properties on specific mitigation measures. NEMAC will collaborate to
develop the material. Funding will need to be identified for printing and
distribution costs.

·

Investigate remaining critical facilities to evaluate their resistance to wind and
flood hazards. This study will examine all critical facilities within the community
and recommendations made as to ways in which the facilities can be
strengthened or hardened. Facilities Management and Emergency Management
will oversee the project. Apply for funding available through competitive Pre
Disaster Mitigation grants.

·

Continue to support Public Works initiatives to improve storm water infrastructure
throughout the city. Several of these already identified projects include
improvements in Deep Creek and Elmwood Landing.
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SECTION IX — PLAN MAINTENANCE PROCEDURES
NEMAC made a thorough evaluation of the methodology used for plan maintenance
and the system used for the previous plan was viable for the current update. Very little
has changed in this regard as the previous evaluation methodology worked very well.
The longterm success of the city’s 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
community to use.
Evaluation Methodology
The Natural Event Mitigation Advisory Committee (NEMAC) will continue to monitor the
efficiency and effectiveness of various mitigation strategies and will make
recommendations for additional improvements. The NEMAC will review each year’s
local natural hazard events and impacts, community actions that may help or hinder
mitigation capabilities, and the progress of mitigation activities. Any changes will be
noted in the planning document accordingly, along with a summary of their findings and
associated changes in a memorandum to the City Council and to the Mitigation Division
of the Virginia Department of Emergency Management (VDEM.)
The NEMAC will also be responsible for working with the City Council to determine the
best schedule for annual updates. A potential timeframe for these annual updates is
just before the annual hurricane season begins on June 1. Reviewing the plan at a time
when media coverage and community awareness tends to be high may help serve as a
reminder to local officials that the community needs to be prepared for hurricanes and
other disasters. Copies of past reports (for events occurring in 2004, 2005 and 2006)
can be obtained from the Office of Emergency Management.
Every five years, the plan is required to go through a comprehensive review and
evaluation process. This process will most likely require a full revision of the document,
including updates of communitywide demographics, land uses, policies, and mitigation
activities. The first comprehensive update is due for review and reapproval to the State
and the Federal Emergency Management Agency (FEMA) on or before April 1, 2009.
The next update will be due for review reapproval by VDEM and FEMA on or before
April 1, 2014.
Continued Public Involvement
The public will remain engaged and involved throughout the planning process by:
·

Continued representation on the NEMAC by private citizens and businesses;
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·
·
·
·

Website announcements posted to invite the public to provide comments and
suggestions during the annual update and evaluation;
Posting the annual memorandum submitted to the City Council regarding
planning updates on the city’s website;
Holding public meetings as a part of the planning revisions every five years, and
Providing copies of the plan for public review at the City Planning Department,
the Office of Emergency Management, on the city’s website, and all city libraries.
(Addendums and minor revisions will be inserted into the Appendices of these
copies as they are completed.)
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SECTION X — APPENDICES
Summary of Data and Information Gaps
Overall, the City of Chesapeake has a plethora of information that proved to be
essential in the production of this plan. Draft versions and digital copies of data and
procedures used in the 2007 update are filed in Chesapeake’s Office of Emergency
Management.
One of the more significant problems with the ability to perform the risk and capability
analyses was the lack of supporting documentation available from the previous version.
For example, spreadsheets were available for calculating vulnerability, but little
documentation was available to determine what sources were used during the analysis
for the original plan. The Office of Emergency Management staff was able to conduct
considerable research to find and validate each of the attributes listed in the
worksheets.
The City has an impressive Geographical Information System (GIS) and associated
online database of tax assessor’s data. The GIS was used extensively in the risk and
capability analyses. Property locations, relation to the flood zone, assessed values, and
average topographic elevations all were derived from the GIS data.
Two technical issues were discovered in the risk assessment calculations during the
2007 update. The first was the use of a single figure for Base Flood Depth (BFE) in the
original plan. The BFE for the Southern Chesapeake and a portion of Great Bridge and
Greenbrier Planning Areas is less than the BFE in the other Planning Areas.
Calculations were adjusted for this analysis.
The second issue was that the values used for flood depth and average elevations
within each planning area were found to be out of two different geographic datums. The
Flood Insurance Rate Map (FIRM) elevations are calculated in the North American
Vertical Datum of 1929. The City’s topographic elevations are calculated in the National
Geodetic Vertical Datum of 1988. While the difference in datum is not an issue when
either measurement is adjusted using a specific tool, it is a rather serious issue when no
conversion occurs. In the United States, the difference in elevation can vary by as
much as a foot to four feet. In Chesapeake, the difference varies by approximately one
foot. As a result, the overall analysis of flooding is significantly different in the 2007
version than in the original version. The accompanying spreadsheet should the
adjusted Base Flood Elevation.
It is regrettable that the Federal Emergency Management Agency’s (FEMA’s) HAZUS
software was not used in this analysis. Since 2004, the Office of Emergency
Management has been interested in obtaining and using HAZUS. However, differences
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in software versions between HAZUS and ESRI’s ArcGIS have not allowed the City’s
make use of HAZUS.
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APPENDIX A — DETAILED HAZARD IDENTIFICATION
PARAMETERS AND METHODOLOGY
The methodology discussed below was used in the Hazard Vulnerability Assessment
(HVA) for the original Natural Hazard Mitigation Plan and was completed in 2002. For
the 2007 / 2008 update, a new HVA was not completed. It is assumed that vulnerability
to hazards has not changed since 2002.
Based on all local and regional hazard data collected, an analysis of the potential
hazards that can affect the City of Chesapeake was performed based on the four
parameters that are described below. These four parameters were based on two
separate factors — the probabilities that a potential hazard will affect the city and the
potential impacts on the city should a hazard event occur. Hazard identification
parameters and computations used to prioritize the potential hazards that can threaten
the City of Chesapeake are listed in tabular form at the end of this appendix.
·

Probability — This parameter addresses the probability that a potential hazard
will affect the city. The probability for each hazard was determined based on the
history of events in the City of Chesapeake, as well as any other relevant
available data related to the probability for the Tidewater area. Hazard
probabilities were classified into one of four distinct categories by estimating the
hazard’s average annual frequency, which is the probability of a specific hazard
event occurring in the City of Chesapeake in a given year. Some average annual
frequencies were relatively simple to estimate. For example, a review of
Chesapeake’s tornado hazard history (Section VI) indicated the city has
experienced 12 tornadoes over the past 77 years. Therefore, the average
annual frequency of a tornado event occurring in any given year was (12/77 x
100) = 15.6%. However, the frequencies of other hazards in Chesapeake were
more difficult to determine due to limited historical data. In such cases,
frequency estimates relied on experience with similar events that have occurred
near the Tidewater area of Virginia.

·

Affected Area — This parameter is the first of three impact parameters, and
addresses the potentially affected geographic area within the city should a
hazard event occur. The extent of the affected area for each hazard was
determined based on the specific characteristics of each hazard, the history of
such events in the City of Chesapeake, and experience with similar events that
have occurred near the Tidewater area of Virginia. The affected areas were
classified into one of four distinct categories based on the extent of the city
directly impacted by the hazard, ranging from a single building or facility to a
widespread area of Chesapeake.
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·

Primary Impact — This second impact parameter addresses the potential direct
damages to city buildings, facilities, and individuals should a hazard event occur.
The primary impact was determined based on the specific characteristics of each
hazard, the history of such events in the City of Chesapeake, and experience
with similar events that have occurred near the Tidewater area of Virginia.
Primary impacts were classified into one of four distinct categories by estimating
the typical damage to a city building or facility from a given hazard, ranging from
negligible (less than 10% damage) to catastrophic (greater than 50% damage).

·

Secondary Impacts — This third impact parameter addresses the potential
secondary impacts on the city should a hazard event occur. Note that while
primary impacts are a direct result of the hazard, secondary impacts can only
arise subsequent to a primary impact. For example, a primary impact of a flood
event may be road closures due to submerged pavement; while a secondary
impact could be restricted access of emergency vehicles to citizens in a portion
of the community due to the road closure. Other examples of secondary impacts
include loss of building or facility services (functional downtime), power outages,
and mass evacuation of city residents. The secondary impacts were determined
based on the specific characteristics of each hazard, the history of such events in
the City of Chesapeake, and experience with similar events that have occurred
near the Tidewater area of Virginia. Secondary impacts were classified into one
of four distinct categories by estimating the typical impacts to the city at large
from a given hazard, ranging from negligible (no loss of function, downtime,
and/or evacuations) to high (major loss of function, downtime, and/or
evacuations).

Once these parameters were determined, a preference scale was utilized to arrive at a
hazard level for each of the hazard types considered for the City of Chesapeake. The
preference scale method has been used as a means of quantifying hazard assessment
results in other communities, and similar scales were developed to rank alternatives in
other FEMA documents such as FEMA Publication 259. The preference scale used for
this hazard analysis first assigned a numerical value between 1 and 4 to each
parameter, with 1 representing the lowest hazard potential and 4 being the highest.
These numerical values were then modified by weighing each parameter by a factor to
reflect the overall importance of that parameter, with 0.5 representing parameters of
lowest importance and 2.0 representing parameters of highest importance. Importance
factors may also be adjusted to reflect the level of confidence with the information
supplied for a given parameter. For this reason, probability parameters were assigned
a factor of 2.0 to reflect their high importance and the generally high confidence in the
available information. However, the affected area, primary impact and secondary
impacts parameter were assigned factors of 0.8, 0.7 and 0.5 to reflect their lower
importance and the low confidence in the available information. Finally, the factored
values assigned to the various parameters for each hazard were totaled, and the hazard
types with the highest totals were considered the highest potential hazard level.
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In order to quantify these hazard parameters, the following formula was developed to
assign a value for probability and impact for each of the hazards considered.
Hazard Level = Probability x Impacts
Where:
Probability = (Probability score x Importance factor)
Impacts = (Affected Area + Primary Impact + Secondary Impacts)
Affected Area = Affected Area score x Importance factor
Primary Impact = Primary Impact score x Importance factor
Secondary Impact = Secondary Impact score x Importance factor
The preference scale computations used to determine the hazard level for each of the
potential hazards impacting the City of Chesapeake are summarized in tabular form at
the end of this appendix. The hazard levels are broken down into four distinct
categories that represent the likelihood of a hazard event of that type significantly
impacting the City of Chesapeake: High, MediumHigh, Medium, and Low. Note that
the assigning of numerical values and importance factors for parameters is qualitative in
nature and based on data from a number of sources with varying degrees of accuracy.
For this reason, a margin or error of +10 percent was assumed for the total scores used
to arrive at the hazard level values.
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HAZARD ANALYSIS WORKSHEET  CITY OF CHESAPEAKE
Hazard Type

Probability

WINTER STORM
DROUGHT
EARTHQUAKE
WIND EVENTS*
WILDFIRE
FLOOD
HAIL STORM
HEAT WAVE
HURRICANE
ICE STORM
LAND CAVEIN (SINK HOLE)
NOR'EASTER
SEVERE THUNDERSTROM
SOIL EROSION
TORNADO
TROPICAL STORM
TSUNAMI

4
6
2
8
6
6
6
6
6
4
2
6
6
2
6
4
2

Impacts
Affected Primary Secondary
Area
Impact
Impacts
3.2
3.2
1.6
3.2
2.4
3.2
2.4
3.2
3.2
3.2
1.6
3.2
2.4
1.6
2.8
3.2
1.6

0.7
2.1
2.1
2.1
1.4
2.1
1.4
0.7
2.1
1.4
1.4
1.4
0.7
1.4
2.1
1.4
2.8

1.5
1
1.5
2
1.5
1.5
1
1
1
1.5
0.5
1.5
1.5
0.5
1
1.5
1.5

Total
Score

Hazard
Level

22
38
10
58
32
41
29
29
38
24
7
37
28
7
35
24
12

Medium
MediumHigh
Low
High
Medium
High
Medium
Medium
MediumHigh
Medium
Low
MediumHigh
Medium
Low
MediumHigh
Medium
Low

Hazard Level
Low
Medium
MediumHigh
High

Distribution
4
7
4
2

* WIND EVENTS include Hurricane, Tornado, and Nor'easter events
Total Score = Probability x Impact, where:
Probability = (Probability Score x Importance)
Impact = (Affected Area + Primary Impact + Secondary Impacts), where:
Affected Area = Affected Area Score x Importance
Primary Impact = Primary Impact Score x Importance
Secondary Impacts = Secondary Impacts Score x Importance

Hazard Level
Total Score (Range)
0.0
12.0
12.1
32.0
32.1
39.6
39.7
64.0

The probability of each hazard is determined by assigning a level, from 1 to 4, based on the likelihood of occurrence from historical data. The total
impact value includes the affected area, primary impact and secondary impact levels of each hazard. These levels are then multiplied by an
importance factor to obtain a score for each category. The probability score is multiplied by the sum of the three impact categories to determine the
total score for the hazard. Based on this total score, the hazards will be separated into four categories based on the hazard level they pose to the City:
unlikely, possible, critical and highly likely.

Probability
Importance
2.0
Based on average annual frequency of occurrence estimated from historical data
Level
Average Annual Frequency
Score
1
Unlikely (less than 1% occurrence)
2
2
Possible (between 1% and 10% occurrence)
4
3
Likely (between 10% and 100% occurrence)
6
4
Highly likely (near 100% occurrence)
8
Affected Area
Importance
Based on size of geographical area of community affected by hazard
Level
Affected Area
1
Isolated  limited to one building/facility
2
Small  limited to a handful of buildings/facilities
3
Medium  affecting a portion of an area
4
Large  affecting a widespread area
Primary Impact
Importance
Based on percentage of damage to typical facility in community
Level
Impact
1
Negligible  less than 10% damage
2
Limited  between 10% and 25% damage
3
Critical  between 25% and 50% damage
4
Catastrophic  more than 50% damage
Secondary Impacts
Importance
Based on estimated secondary impacts to community at large
Level
Impact
1
Negligible  no loss of function, downtime, and/or evacuations
2
Limited  minimal loss of function, downtime, and/or evacuations
3
Moderate  some loss of function, downtime, and/or evacuations
4
High  major loss of function, downtime, and/or evacuations

0.8
Score
0.8
1.6
2.4
3.2
0.7
Score
0.7
1.4
2.1
2.8
0.5
Score
0.5
1
1.5
2

NOTE:
Total Score values assume a margin of error of + 10 percent.
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APPENDIX B — DETAILED FLOOD VULNERABILITY
ASSESSMENT PARAMETERS AND METHODOLOGY
Based on all local and regional hazard data collected, flood vulnerability assessment for
the City of Chesapeake involved an analysis of several parameters that are listed
below. A table describing the vulnerability assessment parameters, along with
computations used to estimate the 100year flood damages that may be experienced by
the City of Chesapeake, is provided at the end of this appendix.
·
·
·
·
·
·
·
·
·

Flood Depth
Number of Basic Building Types in Flood Zone
Assumed Building Type
Building Replacement Value (BRV)
Contents Replacement Value (CRV)
Loss of Function (LOF)
Number and Value of Critical Facilities in Flood Zone
Depth Damage Function (DDF) for Buildings, Contents and LOF
Number of PreFIRM Buildings in Flood Zone

Once these parameters were determined, and the elevation was adjusted, the
estimated per capita damage (building, contents, and loss of function) in dollars per
person within each planning area was used to arrive at a flood vulnerability index for
each of the nine planning areas. For each planning area, the estimated per capita
damage was determined using the following formula:
Estimated Per Capita Damage = (Building Damage + Contents Damage + LOF) / (Total
Planning Area Population)
The building damage costs were computed by multiplying the building replacement
value by the corresponding building DDF. The contents damage costs were determined
by multiplying the contents replacement value by the corresponding contents DDF. The
LOF costs applied some of the principles of the preference scale method used for the
hazard identification analysis. For example, critical facilities such as fire stations used
larger annual budget values, thereby increasing their LOF values and their total costs to
reflect their importance. Finally, the total damage cost for each planning area was
divided by the total population within the planning area, and the planning areas with the
highest per capita damage costs were considered to have the highest potential
vulnerability.
A summary of the 100year flood vulnerability assessment results for the City of
Chesapeake is presented in tabular form at the end of this appendix. The calculations
used to estimate the total damages to each building class in the flood zone and the
vulnerability index for each planning area in the City of Chesapeake are summarized in
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tabular form at the end of this appendix. Note that the assigning of numerical values
and importance factors for parameters is qualitative in nature and based on data from a
number of sources with varying degrees of accuracy. For this reason, a margin of error
of +10 percent was assumed for the total unit costs used to arrive at the vulnerability
index values.
Figure 6.32, the 100Year Flood Vulnerability Index Map and Figure 6.33, the 100
Year Residential Property Flood Vulnerability Index Map for the City of Chesapeake
included in Section 6 of this report provides the results of the flood vulnerability index
computations in graphical form.
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APPENDIX C — DETAILED WIND VULNERABILITY
ASSESSMENT PARAMETERS AND METHODOLOGY
Based on all local and regional hazard data collected, wind vulnerability assessment for
the City of Chesapeake involved an analysis of several parameters that are listed
below. A table describing the vulnerability assessment parameters, along with
computations used to estimate the 100year wind event damages that may be
experienced by the City of Chesapeake is provided at the end of this appendix.
·
·
·
·
·
·
·
·
·

Basic Wind Speed
Number of Basic Building Types
Assumed Building Type
Building Replacement Value (BRV)
Contents Replacement Value (CRV)
Loss of Function (LOF)
Number and Value of Critical Facilities
Wind Damage Function (WDF) for Buildings, Contents and LOF
Number of PreWind Code Buildings

Once these parameters were determined, the estimated per capita damage (building,
contents, and loss of function) in dollars per person within each planning area was used
to arrive at a wind vulnerability index for each of the nine planning areas. For each
planning area, the per capita damage was determined using the following formula:
Estimated Per Capita Damage = (Building Damage + Contents Damage + LOF) / (Total
Planning Area Population)
The building damage costs were computed by multiplying the building replacement
value by the corresponding building WDF. The contents damage costs were
determined by multiplying the contents replacement value by the corresponding
contents WDF. LOF costs applied some of the principles of the preference scale
method used for the hazard identification analysis. For example, critical facilities such
as fire stations used larger annual budget values, thereby increasing their LOF values
and their total costs to reflect their importance. Finally, the total damage cost for each
planning area was divided by the total population within the planning area, and the
planning areas with the highest per capita damage costs were considered to have the
highest potential vulnerability.
A summary of the vulnerability assessment results for the 100year wind event in City of
Chesapeake is presented in tabular form at the end of this appendix. The calculations
used to determine the total damages to each building class and the vulnerability index
for each planning area in the City of Chesapeake are summarized in tabular form at the
end of this appendix. Note that the assigning of numerical values and importance

SECTION X – APPENDIX C

Page C1

City of Chesapeake
Hazard Mitigation Plan

factors for parameters is qualitative in nature and based on data from a number of
sources with varying degrees of accuracy. For this reason, a margin of error of +10
percent was assumed for the total unit costs used to arrive at the vulnerability index
values.
Figure 6.34, the 100Year Wind Vulnerability Index Map for the City of Chesapeake
enclosed in Section 6 of this report provides the results of the wind vulnerability index
computations in graphical form.
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APPENDIX D — FREQUENTLY USED MITIGATION TERMS
AND ACRONYM LIST
Frequently Used Mitigation Terms
Acquisition of Hazard
Prone Structures

Local governments can acquire lands in high hazard
areas through conservation easements, purchase of
development rights, or outright purchase of property.

Base Flood Elevation
(BFE)

Elevation of the base flood in relation to a specified
datum, such as the National Geodetic Vertical Datum of
1929. The Base Flood Elevation is used as a standard for
the National Flood Insurance Program.

Benefit

Net project outcomes, usually defined in monetary terms.
Benefits may include direct and indirect effects. For the
purposes of conducting a benefit cost analysis of
proposed mitigation measures, benefits are limited to
specific, measurable risk reduction factors, including a
reduction in expected property losses (building, contents,
and function) and protection of human life.

BenefitCost Analysis
(BCA)

A systematic, quantitative method of comparing the
projected benefits to projected costs of a project or policy.
It is used as a measure of costeffectiveness.

Capability Assessment

An assessment that provides a description and analysis
of a community or state’s current capacity to address the
threats associated with hazards. The capability
assessment attempts to identify and evaluate existing
policies, regulations, programs, and practices that
positively or negatively affect the community or state’s
vulnerability to hazards or specific threats.

Community Rating
System (CRS)

CRS is a program that provides incentives for National
Flood Insurance Program communities to complete
activities that reduce flood hazard risk. When the
community completes specified activities, the insurance
premiums of these policyholders in communities are
reduced.

CostEffectiveness

Costeffectiveness is a key evaluation criterion for federal
grant programs. Cost effectiveness has several possible
definitions, although for grant making purposes FEMA
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defines a costeffective project as one whose longterm
benefits exceed its costs. That is, a project should
prevent more expected damages than it costs initially to
fund the effort. This is done to ensure that limited public
funds are used in the most efficient manner possible.
Benefitcost analysis is one way to illustrate that a project
is costeffective.
Critical Facilities

Facilities vital to the health, safety, and welfare of the
population and that are especially important following
hazard events. Critical facilities include, but are not
limited to, shelters, police and fire stations, and hospitals.

Debris

The scattered remains of assets broken or destroyed in a
hazard event. Debris transported by a wind or water
hazard event can cause additional damage to other
assets.

Disaster Mitigation Act of
2000 (DMA 2000)

DMA 2000 (Public Law 106390) is the latest legislation
to improve the planning process. Signed into law on
October 30, 2000, this legislation reinforces the
importance of mitigation planning and emphasizes
planning for disasters before they occur.

Displacement Time

The average time (in days) which the building's
occupants typically must operate from a temporary
location while repairs are made to the original building
due to damages resulting from a hazard event.

Elevation of Structures

Raising structures above the base flood elevation to
protect structures located in areas prone to flooding.

Erosion

Wearing away of the land surface by detachment and
movement of soil and rock fragments, during a flood or
storm or over a period of years, through the action of
wind, water, or other geologic processes.

Essential Facility

Elements that are important to ensure a full recovery of a
community or state following a hazard event. These
would include government functions, major employers,
banks, schools, and certain commercial establishments,
such as grocery stores, hardware stores, and gas
stations.
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Federal Emergency
Management Agency
(FEMA)

Agency created in 1979 to provide a single point of
accountability for all Agency created in 1979 to provide a
single point of accountability for all federal activities
related to disaster mitigation and emergency
preparedness, response, and recovery. FEMA is now
part of the Department of Homeland Security.

Flash Flood

A flood event occurring with little or no warning where
water levels rise at an extremely fast rate.

Flood

A general and temporary condition of partial or complete
inundation of normally dry land areas from (1) the
overflow of inland or tidal waters, (2) the unusual and
rapid accumulation or runoff of surface waters from any
source, or (3) mudflows or the sudden collapse of
shoreline land.

Flood Depth

Height of the flood water surface above the ground
surface.

Flood Elevation

Elevation of the water surface above an established
datum, e.g. National Geodetic Vertical Datum of 1929,
North American Vertical Datum of 1988, or Mean Sea
Level.

Flood Hazard Area

The area on a map shown to be inundated by a flood of a
given magnitude.

Flood Insurance Rate Map
(FIRM)

Map of a community, prepared by the Federal
Emergency Management Agency that shows both the
special flood hazard areas and the risk premium zones
applicable to the community.

Flood Insurance Study
(FIS)

A study that provides an examination, evaluation, and
determination of flood hazards and, if appropriate,
corresponding water surface elevations in a community
or communities.

Flood Mitigation
Assistance (FMA)
Program

A program created as part of the National Flood
Insurance Reform Act of 1994. FMA provides funding to
assist communities and states in implementing actions
that reduce or eliminate the longterm risk of flood
damage to buildings, manufactured homes, and other
NFIP insurable structures, with a focus on repetitive loss
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properties.
Floodplain

Any land area, including watercourse, susceptible to
partial or complete inundation by water from any source.

Floodproofing

Actions that prevent or minimize future flood damage.
Making the areas below the anticipated flood level
watertight (dry floodproofing) or intentionally allowing
floodwaters to enter the interior to equalize flood
pressures are examples of floodproofing (wet
floodproofing).

Flood Zone

A geographical area shown on a Flood Insurance Rate
Map (FIRM) that reflects the severity or type of flooding in
the area.

Frequency

A measure of how often events of a particular magnitude
are expected to occur. Frequency describes how often a
hazard of a specific magnitude, duration, and/or extent
typically occurs, on average. Statistically, a hazard with a
100year recurrence interval is expected to occur once
every 100 years on average, and would have a 1 percent
chance – its probability – of happening in any given year.
The reliability of this information varies depending on the
kind of hazard being considered.

Functional Downtime

The average time (in days) during which a function
(business or service) is unable to provide its services due
to a hazard event.

Geographic Information
Systems (GIS)

A computer software application that relates physical
features on the earth to a database to be used for
mapping and analysis.

Goals

General guidelines that explain what you want to achieve.
They are usually broad policytype statements, long term
in nature, and represent global visions.

Hazard

A source of potential danger or adverse condition.
Hazards include naturally occurring events such as
floods, earthquakes, tornadoes, tsunami, coastal storms,
landslides, and wildfires that strike populated areas and
has the potential to harm people or property.

Hazard Event

A specific occurrence of a particular type of hazard.

SECTION X – APPENDIX D

Page D4

City of Chesapeake
Hazard Mitigation Plan

Hazard Identification

The process of identifying hazards that threaten an area.

Hazard Information
Center

Information booth, publication kiosk, exhibit, etc. that
displays information to educate the public about hazards
that affect the jurisdiction and hazard mitigation activities
people can undertake.

Hazard Mitigation

Sustained actions taken to reduce or eliminate longterm
risk from hazards and their effects.

Hazard Mitigation Grant
Program (HMGP)

Authorized under Section 404 of the Robert T. Stafford
Disaster Relief and Emergency Assistance Act, HMGP is
administered by FEMA and provides grants to states,
tribes, and local governments to implement hazard
mitigation actions after a major disaster declaration. The
purpose of the program is to reduce the loss of life and
property due to disasters and to enable mitigation
activities to be implemented as a community recovers
from a disaster.

Hazard Profile

A description of the physical characteristics of hazards
and a determination of various descriptors including
magnitude, duration, frequency, probability, and extent.
In most cases, a community can most easily use these
descriptors when they are recorded and displayed as
maps.

Hurricane

An intense tropical cyclone, formed in the atmosphere
over warm ocean seas, in which wind speeds reach 74
milesperhour or more and blow in large spiral around a
relatively calm center or "eye”. Hurricanes develop over
the north Atlantic Ocean, northeast Pacific Ocean, or the
south Pacific Ocean east of 160°E longitude. Hurricane
circulation is counterclockwise in the Northern
Hemisphere and clockwise in the Southern Hemisphere.

Hydrology

The science of dealing with the waters of the earth. A
flood discharge is developed by a hydrologic study.

Infrastructure

Refers to the public services of a community that have a
direct impact on the quality of life. Infrastructure includes
communication technology such as phone lines or
Internet access, vital services such as public water
supplies and sewer treatment facilities, and transportation
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systems such as airports, heliports; highways, bridges,
tunnels, roadbeds, overpasses, railways, bridges, rail
yards, depots; and waterways, canals, locks, seaports,
ferries, harbors, dry docks, piers and regional dams.
Landslide

Downward movement of a slope and materials under the
force of gravity.

Loss Estimation

Forecasts of human and economic impacts and property
damage from future hazard events, based on current
scientific and engineering knowledge.

Lowest Floor

Under the NFIP, the lowest floor of the lowest enclosed
area (including basement) of a structure.

Magnitude

A measure of the strength of a hazard event. The
magnitude (also referred to as severity) of a given hazard
event is usually determined using technical measures
specific to the hazard.

Mitigate

To cause something to become less harsh or hostile: to
make less severe or painful.

Mitigation Actions

Activities or projects that help achieve the goals and
objectives of a mitigation plan.

Mitigation Plan

The document that articulates results from the systematic
process of identifying hazards and evaluating
vulnerability, identifying goals, objectives, and actions to
reduce or eliminate the effects of identified hazards, and
an implementation plan for carrying out the actions.

National Flood Insurance
Program (NFIP)

Federal program created by Congress in 1968 that
makes flood insurance available in communities that
enact minimum floodplain management regulations in 44
CFR §60.3.

National Weather Service
(NWS)

Prepares and issues flood, severe weather, and coastal
storm warnings and can provide technical assistance to
Federal and state entities in preparing weather and flood
warning plans.

Nor'easter

An extratropical cyclone producing galeforce winds and
precipitation in the form of heavy snow or rain.
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Objectives

Objectives define strategies or implementation steps to
attain the identified goals. Unlike goals, objectives are
specific and measurable.

Open Space Preservation

Preserving undeveloped areas from development through
any number of methods, including lowdensity zoning,
open space zoning, easements, or public or private
acquisition. Open space preservation is a technique that
can be used to prevent flood damage in floodprone
areas, land failures on steep slopes or liquefactionprone
soils, and can enhance the natural and beneficial
functions of floodplains.

PostDisaster Recovery
Planning

The process of planning those steps the jurisdiction will
take to implement longterm reconstruction with a primary
goal of mitigating its exposure to future hazards. The
postdisaster recovery planning process can also involve
coordination with other types of plans and agencies, but it
is distinct from planning for emergency operations.

Probability

A statistical measure of the likelihood that a hazard event
will occur.

Public Education and
Outreach Programs

Any campaign to make the public more aware of hazard
mitigation and mitigation programs, including hazard
information centers, mailings, public meetings, etc.

Regulation

Most states have granted local jurisdictions broad
regulatory powers to enable the enactment and
enforcement of ordinances that deal with public health,
safety, and welfare. These include building codes,
building inspections, zoning, floodplain and subdivision
ordinances, and growth management initiatives.

Recurrence Interval

The time between hazard events of similar size in a given
location. It is based on the probability that the given event
will be equaled or exceeded in any given year.

Relocation Out of Hazard
Areas

A mitigation technique that features the process of
demolishing or moving a building to a new location
outside the hazard area.

Repetitive Loss Property

A property that is currently insured for which two or more
National Flood Insurance Program losses (occurring
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more than ten days apart) of at least $1,000 each have
been paid within any 10year period since 1978.
Replacement Value

The cost of rebuilding a structure. This is usually
expressed in terms of cost per square foot, and reflects
the presentday cost of labor and materials to construct a
building of a particular size, type and quality. This is not
the same as market value.

Resources

Resources include the people, materials, technologies,
money, etc., required to implement strategies or
processes. The costs of these resources are often
included in a budget.

Risk

The estimated impact that a hazard would have on
people, services, facilities, and structures in a community;
the likelihood of a hazard event resulting in an adverse
condition that causes injury or damage. Risk is often
expressed in relative terms such as a high, moderate or
low likelihood of sustaining damage above a particular
threshold due to a specific type of hazard event. It also
can be expressed in terms of potential monetary losses
associated with the intensity of the hazard.

Special Flood Hazard
Area (SFHA)

An area within a floodplain having a 1 percent or greater
chance of flood occurrence in any given year (100year
floodplain); represented on Flood Insurance Rate Maps
by darkly shaded areas with zone designations hat
include the letter A or V.

Stafford Act

The Robert T. Stafford Disaster Relief and Emergency
Assistance Act, PL 100107 was signed into law
November 23, 1988 and amended the Disaster Relief Act
of 1974, PL 93288. The Stafford Act is the statutory
authority for most Federal disaster response activities,
especially as they pertain to FEMA and its programs.

Stakeholders

Individuals or groups, including businesses, private
organizations, and citizens, that will be affected in any
way by an action or policy.

State Hazard Mitigation
Officer (SHMO)

The representative of state government who is the
primary point of contact with FEMA, other state and
Federal agencies, and local units of government in the
planning and implementation of pre and post disaster
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mitigation activities.
Storm Surge

Rise in the water surface above normal water level on the
open coast due to the action of wind stress and
atmospheric pressure on the water surface.

Structural Retrofitting

Modifying existing buildings and infrastructure to protect
them from hazards.

Subdivision and
Development Regulations

Regulations and standards governing the division of land
for development or sale. Subdivision regulations can
control the configuration of parcels, set standards for
developerbuilt infrastructure, and set standards for
minimizing runoff, impervious surfaces, and sediment
during development. They can be used to minimize
exposure of buildings and infrastructure to hazards.

Tornado

A violently rotating column of air extending from a
thunderstorm to the ground.

Tropical Cyclone

A generic term for a cyclonic, lowpressure system over
tropical or subtropical waters.

Tropical Depression

A tropical cyclone with maximum sustained winds of less
than 39 mph.

Tropical Storm

A tropical cyclone with maximum sustained winds greater
than 39 mph and less than 74 mph.

Vulnerability

Describes how exposed or susceptible to damage an
asset is. Vulnerability depends on an asset's
construction, contents, and the economic value of its
functions. Like indirect damages, the vulnerability of one
element of the community is often related to the
vulnerability of another. For example, many businesses
depend on uninterrupted electrical power – if an electric
substation is flooded, it will affect not only the substation
itself, but a number of businesses as well. Often, indirect
effects can be much more widespread and damaging
than direct ones.

Vulnerability Assessment

The extent of injury and damage that may result from a
hazard event of a given intensity in a given area. The
vulnerability assessment should address impacts of
hazard events on the existing and future built
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environment.
Zoning Ordinance
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Designation of allowable land use and intensities for a
local jurisdiction. Zoning ordinances consist of two
components: a zoning text and a zoning map.
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Acronym List
BFE – Base Flood Elevation
BRV – Building Replacement Value
BZA – Board of Zoning Appeals
CBPA – Chesapeake Bay Preservation Area
CRS – Community Rating System
CRV – Contents Replacement Value
DDF – Depth Damage Function
DMA 2000 – Disaster Mitigation Act of 2000
DOF – Virginia Department of Forestry
DPW – Department of Public Works
EMI – Emergency Management Institute
FEMA – Federal Emergency Management Agency
FIA – Flood Insurance Administration
FIRM – Flood Insurance Rate Map
FIS – Flood Insurance Study
GIS – Geographical Information System
HAZMAT – Hazardous Materials
HIRA – Hazard Identification Risk Assessment
HMGP – Hazard Mitigation Grant Program
HRPDC – HamptonRoads Planning District Commission
HVA – Hazard Vulnerability Assessment
IBC – International Building Code
IFPC – International Fire Protection Codes
IRC – International Residential Code
ISO – Insurance Services Office
LEPC – Local Emergency Planning Committee
LOF – Loss of Function
MAC – Mitigation Advisory Committee
MLW – Mean Low Water
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MSA – Metropolitan Statistical Area
NAS – Naval Air Station
NATO – North Atlantic Treaty Organization
NEMAC – Natural Event Mitigation Advisory Committee
NFIP – National Flood Insurance Program
NHC – National Hurricane Center
NOAA – National Oceanic Atmospheric Administration
NPDES – National Pollutant Discharge Elimination System
NWS – National Weather Service
PFM – Public Facilities Manual
RMA – Resource Management Area
RPA – Resource Protection Area
SFHA’s – Special Flood Hazard Areas
SLOSH – Sea, Lake and Overland Surges from Hurricanes
STAPLE/E – Social, Technical, Administrative, Political, Legal, Economic and
Environmental
TBA – Tidewater Builders Association
USDA – United States Department of Agriculture
USGS – United States Geological Survey
VDEM – Virginia Department of Emergency Management
VDEQ – Virginia Department of Environmental Quality
WDF – Wind Damage Function
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APPENDIX E – MANMADE MITIGATION PLAN
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AND IS TO BE VIEWED BY READERS WITH A DOCUMENTED
“NEED TO KNOW”.

SECTION X – APPENDIX E

FOR OFFICIAL USE ONLY

Page E1

