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I. INTRODUCTION 

The Central Shenandoah Valley Regional All Hazards Mi ga on Plan
(2005) and it’s 2013 update were developed in accordance with the
Disaster Mi ga on Act of 2000 (DMA2K) and requirements of the
Federal Emergency Management Agency (FEMA) Sec on 322 local
hazard mi ga on planning regula ons. DMA2K was enacted on
October 10, 2000, when President Clinton signed the Act (Public Law
106 390). The legisla on reinforces the importance of mi ga on
planning and emphasizes planning for disasters before they occur. As
such, this Act establishes a pre disaster hazard mi ga on program and
requirements for the na onal Hazard Mi ga on Grant Program
(HMGP). States and local governments are required to adopt hazard
mi ga on plans in order to qualify for pre disaster and post disaster
federal hazard mi ga on funding and must update those plans every

ve years.

The purpose of the Plan is to iden fy natural hazards that impact the
Region and to o er mi ga on strategies that will lessen the e ects that
these hazards have on the ci zens, property, and businesses in the
Region. The Plan was developed on a mul regional basis which
included the ve coun es of Augusta, Bath, Highland, Rockbridge, and
Rockingham, the ve ci es of Buena Vista, Harrisonburg, Lexington,
Staunton, and Waynesboro, and the eleven incorporated towns
Glasgow, Goshen, Craigsville, Gro oes, Bridgewater, Broadway, Dayton,
Elkton, Mt. Crawford, Timberville, and Monterey.

The planning process was led by the Mi ga on and Planning Work
Group of the Shenandoah Valley Project Impact and supported by sta
of the Central Shenandoah Planning District Commission (CSPDC) for the
original 2005 Plan. The Hazard Iden ca on Risk Assessment (HIRA)
was prepared by Virginia Tech’s Center for Geospa al Informa on
Technology. The HIRA was updated for the 2013 edi on by sta  of the 
CSPDC. Funding for the development of the Plan was provided in large
part through a grant from the Virginia Department of Emergency
Management (VDEM) with matching funds provided by the Central
Shenandoah Planning District Commission.

Sec on I: Introduc on Page 1 
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An update of the Plan took place from 2010 through 2013.  The update 
process was led by a Steering Commi ee made up of local government 
sta , regional representa ves of State agencies, interested ci zens, and 
other organiza ons and supported by sta  of the Central Shenandoah 
Planning District Commission.  Funding for the update of the Plan was 
provided in large part through a Pre disaster Mi ga on Grant from the 
Federal Emergency Management Agency (FEMA) with matching funds 
provided by the Virginia Department of Emergency Management and 
local jurisdic ons within the Central Shenandoah Planning District. 

Sec on I: Introduc on Page 2 
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II. PLANNING PROCESS 
The planning process actually began in 1995 when local government
o cials recognized a void in ood planning and preven on a er the
devasta ng oods in 1995 and 1996. They called on the Central
Shenandoah Planning District Commission (CSPDC) to develop a local
mi ga on strategy and o er planning and technical assistance to abate
future damages.

For the next several years and the next few ood events, the CSPDC
assisted many of the locali es in iden fying at risk proper es, applying
for state and federal funds, and administering ood mi ga on projects.
Since 1995, the CSPDC has secured nearly $10,000,000 in federal, state
and local funds to elevate, move, acquire or oodproof nearly 200
structures and provide a disaster preparedness and mi ga on
educa on program in the Region. In 1999, the Region began looking at
ways to prevent oods from becoming disasters through a viable
planning process with e ec ve public input. A commi ee comprised of
elected o cials, local government sta , and private ci zens as well as
technical experts from various natural resource agencies was created to
assess the problem, review possible solu ons, and recommend ac ons
for the Region to take.

Led by the Central Shenandoah Planning District Commission, the
Commi ee met over the course of a year and half to produce the
Central Shenandoah Valley Regional Flood Mi ga on Plan. The Plan
addressed the ood hazards that put each of our 21 communi es at risk.
The Plan iden ed and illustrated ood risks and recorded the history of

ooding. It described the projects and e orts that locali es have
implemented to reduce ood damage and more importantly it explains
what s ll needs to done. The Plan o ered sound and e ec ve
mi ga on op ons and guidance with op ons for dealing with oods,
se ng priori es, and e ec vely planning to minimize future damage
and protect oodplain resources.

Sec on II: Planning Process Page 1 
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From there, the Region was directed by FEMA and VDEM to look at
other natural hazards that impact the Central Shenandoah Valley. The
Flood Mi ga on Commi ee that was created back in 1999 to oversee
the Central Shenandoah Regional Flood Mi ga on Plan was called back
into ac on to address the requirements of the Disaster Mi ga on Act of
2000. In the mean me, the Central Shenandoah Region became a
Project Impact Community, and named this new program, Shenandoah
Valley Project Impact. The purpose of Project Impact was to develop a
sustainable long term program of disaster resistance educa on in the
Shenandoah Valley. The Central Shenandoah Project Impact structure
was made up of a Steering Commi ee and 4 work groups: 1) Mi ga on
and Planning; 2) Business Con nuity, 3) Public Awareness and 4) Special
Popula ons. Under this structure the former Flood Mi ga on
Commi ee was reinstated and reorganized and became Project
Impact’s Mi ga on and Planning Workgroup. The purpose of this
commi ee was to promote mi ga on methods that protect homes,
public buildings, cri cal facili es, and natural spaces in the Shenandoah
Valley.

The main task of the Mi ga on and Planning Workgroup was to develop
the All Hazards Plan. The Mi ga on and Planning Workgroup was
comprised of elected o cials, city, county, and town sta , business
persons, and interested ci zens. All local jurisdic ons were involved in
the planning process either through direct representa on on the
commi ee or through involvement with Shenandoah Valley Project
Impact.

Others involved throughout the planning process included
representa ves of local government, nonpro t organiza ons, human
service agencies, the business community, universi es and colleges,
local libraries, the Red Cross, and other organiza ons interested in
disaster mi ga on. These persons served on the Project Impact/Ci zen
Corps Council and met on a regular basis throughout the development
of the plan.

During the update process to create the 2013 edi on of the Plan, a new
Steering Commi ee was formed consis ng of former members of the
Mi ga on and Planning Commi ee as well as others to help with the
task of reviewing the data and informa on in the original Plan and
making revisions and adding addi onal informa on where needed.

Sec on II: Planning Process Page 2 
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Mi ga on and Planning Commi ee Members  
2005

Sec on II: Planning Process Page 3 

Name Title/Organiza on

Robbie Symons Chief of Fire & Rescue/Rockingham County

John Lively Ci zen, Highland County

Tom Higgins County Engineer/ Rockbridge County

Kyle O’Brien Town Manager/Broadway

Sam Blackburn Mayor/Glasgow

Gary Critzer Emergency Opera ons Director/Waynesboro

Sharon Angle City Planner/Staunton

Thomas Sliwoski Director of Public Works/Staunton

Sherry Ryder Planner/Bath County

Candy Hensley County Engineer/ Augusta County

Sam Crickenberger Director of Planning/Rockbridge County

Tracey Shi e Director of Community Development/Buena Vista

Tom Bailey Zoning Technician/Augusta County

Hadley Jenner County Planner/Rockingham County

Basil Finnegan Town Engineer/Bridgewater

David Nichols GIS Manager/Bridgewater

Billy Via Vice Mayor/Goshen

Ma Smith City Engineer/Harrisonburg

Jason Debord Construc on Manager/Engineering Concepts

Drew Havens Town Manager/Glasgow

Sam Hoddinger GIS Manager/Harrisonburg
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2013 Plan Update Steering Commi ee Members

Name Title/Organiza on

Sharon Angle Director of Planning/ City of Staunton

Gary Craun Manager of Opera ons/ Shenandoah Valley Regional Airport

Gary Critzer Emergency Services Director/ City of Waynesboro

Jason DeBord Construc on Manager/ Engineering Concepts Inc.

Kenneth Flick Director of Public Works, Town of Bridgewater

Robert Foresman Emergency Services Coordinator/ Rockbridge County

Susan Frushour Interested Ci zen/ City of Waynesboro

Aus n Garber Town Manager/ Town of Timberville

Donna Good Emergency Manager/ Augusta County

Paul Helmuth EMS, Safety, and Wellness O cer/ City of Harrisonburg

Ashley Jacobs Town Manager/ Town of Gro oes

Michael Kea s Emergency Planner/ Cent. Shen. Health District, VDH

Shawn Maddox Emergency Manager/City of Staunton

Teresa Phillips 911 Administrator/ Bath County

Anthony Ramsey Assistant Emergency Manager/ Augusta County

Andy Seabolt Emergency Opera ons Director/ Bath County

Larry Shi e Fire Chief/ City of Harrisonburg

Ryan Spitzer Town Manager/ Town of Glasgow

Brenda Stearn Risk Management Coordinator/ Town of Dayton

Robin Sullenberger Execu ve Director/ Shenandoah Valley Partnership

Doug Wolfe County Engineer/ Augusta County

Kevin Whi ield Chief of Police/ Town of Elkton

Robbie Symons Director of Fire and Rescue/ Rockingham County

Janice Warner Mayor/ Town of Monterey

John Temple Wastewater Treatment Plant Supervisor/ Town of Craigsville
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The Mi ga on and Planning Commi ee met over the course of 3 years to
develop the plan. Below is a list of the mee ng dates, agenda topics, and
number of a endees.

Sec on II: Planning Process Page 5 

Date Topic/Agenda A ended

9/17/2002
Distributed “Understanding Your Risks” – FEMA guidance document
Distributed Hazard Response Survey to Commi ee Members
Presenta on on Community Ra ng System 16

12/3/2002
Project Impact Up date
Mul Hazard Plan Presenta on
Ci zen Corps 13

1/21/2003 Reviewed Results of Hazard Response Survey
Discussed Map Moderniza on Program

14

3/18/2003 Conducted “brainstorming” exercise to select and priori ze hazards
Developed ci zen input survey 9

5/20/2003
Presenta on on Wild res/Wild re Mi ga on
From Boyd Ritchie, Va. Department of Forestry
Distributed ci zen input survey 15

7/15/2003
Virginia Corps/Ci zen Corps Council Presenta on
Mi ga on Workgroup Status Report
Disaster and Mi ga on Library Collec on 30

9/16/2003 Scheduled/planned Vulnerability Assessment Training for public u lity
providers 11

11/18/2003
Presenta on on Hurricanes and Wind Mi ga on from Jon Ayscue, FEMA

Region III
Presenta on and discussion of Hurricane Isabel 17

12/2/2003 Hurricane Isabel Up date
Virginia Corps/Ci zen Corps Council/CERT 35

3/16/2004 Presenta on on tornadoes, an terrorism, and disaster educa on for
persons with disabili es 19

6/15/2004 Presenta on on karst topography, sink holes, drought by Terri Brown,
Terrane Environmental Co. 19

9/21/2004 Presenta on on Hurricane Camille and 2004 hurricane season
Presenta on on HAZUS 12

11/16/2004

Up date on CERT
Special Needs Post Hurricane Survey Results
Presenta on by Ins tute for Infrastructure and Informa on Assurance –

Homeland Security
HIRA Presenta on – Dr. Shane Parson, Virginia Tech

22

1/26/2005
Up date on Tsunami Disaster
Iden fying Cri cal Structures
Disaster Preparedness for Special Popula ons

13

3/15/2005
Historical Winter Storms Report
All Hazards Plan Mi ga on Strategies
JMU Preparedness Guide

22

6/21/2005

Amateur Radio and Disasters
Ci zen Corps Update
HIRA Results Presenta on
JMU Preparedness Guide

23

7/27/2005 Public Mee ng and Review/Adop on Process 7

Mi ga on and Planning Commi ee Mee ngs 
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The Plan Update Steering Commi ee met over the course of 2 years to
update the plan. Below is a list of the mee ng dates, agenda topics, and
number of a endees. Following this process, CSPDC sta incorporated
the newly updated informa on and Steering Commi ee
recommenda ons into the original Plan to create the 2013 edi on of the
Central Shenandoah Valley All Hazard’s Mi ga on Plan.

Sec on II: Planning Process Page 6 

Date Topic/Agenda A ended

3/31/10 Discussion of Mi ga on and Mi ga on Planning
Mi ga on Planning Process Presenta on 19

4/28/10
Natural Hazards Pro le: Flooding/Hurricanes, Winter Weather, and
Tornadoes
Mi ga on Methods Presenta on

16

5/26/10
Natural Hazards Pro le: Drought, Wild res, and Karst
Natural Hazards Survey Discussion
Review of Hazards Iden ca on and Risk Assessment (HIRA)

16

7/21/10 Con nua on of Review of HIRA
Maps Presenta on by CSPDC GIS Department 15

9/29/10
Virginia Department of Emergency Management Planning Update
Public Par cipa on Report
Discussion of Mi ga on Strategies: Op ons and Projects

12

2/9/11
Con nua on of Mi ga on Strategies Discussion
Hazard History Sec on Review: Floods
Cri cal Facili es Mapping

18

4/6/11
Con nua on of Mi ga on Strategies Discussion
Hazard History Sec on Review: Winter Storms, Tornadoes
Cri cal Facili es Mapping

12

9/20/11 Final Commi ee Input Session including a review of the Mi ga on
Strategies 13

Plan Update Steering Commi ee Mee ngs 



Central Shenandoah Valley All Hazards Mi ga on Plan 2013 

Sta  Training  Throughout the course of the planning process, sta and
commi ee members a ended workshops, training, and conferences
related to the development of the All Hazards Plan as well as sponsored
a number of training workshops for the public.

Sec on II: Planning Process Page 7 

 Date  Workshop/Conference  Sponsor/Loca on

7/29 8/2/2002 NFIP CRS Training FEMA Emmitsburg, MD

8/19 21/2002 Fire and Life Safety Educators
Conference FLSEC – Staunton, VA

11/19 20/2002 VDEM Emergency Preparedness
Outreach Conference Richmond, VA

11/21 22/2002 Living with Nature: Pre disaster
Mi ga on Conference Roanoke Project Impact Roanoke, VA

1/23/2003 Virginia Floodplain Management
Associa on Workshop VFMA – Abington, VA

3/7/2003 All Hazards Training VDEM – Radford, VA

3/12 14/2003 Va. Emergency Management Conference VEMA, VDEM – Williamsburg, VA

3/25 26/2003 Flood Fight Course VDEM Waynesboro, VA
4/29 5/1/2003 Environment Virginia Conference DEQ, VMI – Lexington, VA

5/6/2003 Flood Mi ga on Workshop VFMA, DCR – Harrisonburg, VA

5/30 31/2003 Shenandoah Valley Watershed
Conference Pure Water 2000 – Harrisonburg, VA

6/22 25/2003 CERT Training FEMA, VDEM – Emmitsburg, MD

8/1 3/2003 Fire & Life Safety Educators Conference VAFLSE – Alexandria, VA

11/19 21/2003 Va. Public Safety Outreach Conference VDEM, Virginia Ci zen Corps –
Richmond, VA

3/30 31/2004 HMGP/BCA Training VDEM, Staunton, VA

5/16 21/2004 Associa on of State Floodplain Managers
Annual Conference ASFPM Biloxi, MS

5/26 27/2004 Managing Hazard Mi ga on Grants
Workshop VDEM/FEMA – Richmond, VA

6/16 18/2004 Virginia Mi ga on Summit UVA, VCU, VDEM – Charlo esville, VA
8/18 19/2004 Va. Housing Rehab Conference DHCD – Charlo esville, VA
9/14 17/2004 HAZUS Training FEMA – Emmitsburg, MD

9/15/2004 All Hazard Planning VDEM, FEMA – Roanoke, VA
9/21/2004 Ci zen Corps Council Regional Mee ng Roanoke, VA

11/17 18/2004 Public Safety Outreach Conference VDEM – Richmond, VA
3/26/2005 Medical Reserve Corps Workshop JMU – Harrisonburg, VA
4/15/2005 Ci zen Corps Council Regional Mee ng Roanoke, VA
5/2 4/2005 Emergency Management Course Rockingham County – Harrisonburg VA
5/9/2005 JMU Research Symposium JMU – Harrisonburg, VA

Training A ended By Sta /Commi ee 
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Training Sponsored By SVPI Mi ga on and Planning Workgroup 
Date Workshop Loca on

8/16/2002 SVPI/VAZO Building Disaster Resistant
Communi es

Harrisonburg, VA

10/8/2002 Disaster Planning for People with
Special Needs

Staunton, VA

4/9/2003 NFIP Insurers Workshop Staunton, VA

5/6/2003 Floodplain Management Workshop Harrisonburg, VA

11/15/2003 Emergency Opera ons Planning
Workshop

Staunton, VA

5/11/2004 Emergency Opera ons Planning
Workshop

Staunton, VA

1/28/2004 Vulnerability Assessment Training for
U lity Providers

Weyers Cave, VA

11/9 11/2004 Emergency Planning for Persons with
Special Needs – FEMA Course G197

Staunton, VA

6/21/2005 Amateur Radio Presenta on and
Workshop

Staunton, VA
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III. PUBLIC PARTICIPATION 

In 2000, the Central Shenandoah Region, was designated a Project
Impact Community by FEMA. Through Shenandoah Valley Project
Impact (SVPI) thousands of ci zens, businesses, and community
organiza ons were educated regarding disaster preparedness and
mi ga on. Through SVPI, many opportuni es were made available to
gather public input into the planning process. Numerous presenta ons
were made to civic groups, human service organiza ons, and other
groups working with ci zens (young and old) in the Valley. Educa onal
materials were distributed to thousands of ci zens at community
events. In January 2003, the Central Shenandoah Region also became a
Ci zen Corps Council enabling the region to con nue the work and
programs ini ated by Project Impact. Included here are just a few of the
events and venues where the general public was given the opportunity
to learn more about disaster preparedness, mi ga on, and the mul
hazard plan.

Another avenue used to reach the public and gain their input into the
planning process was through the Community Emergency Response
Team (CERT) program. CERT is a na onal program o ered through
FEMA. The goal of CERT is for emergency personnel to train members
of neighborhoods, community organiza ons or workplaces in basic
response skills like disaster preparedness, re safety, emergency rst aid
and crime preven on. The Central Shenandoah Planning District began
o ering CERT classes in September 2003. Since then there have been 25
courses held throughout the region resul ng in a total of 423 volunteers
trained in CERT.

In addi on, the Mi ga on and Planning Workgroup developed a survey,
to gather wri en responses to gauge the public’s knowledge of tools
and techniques that assist in reducing risk and loss from natural
disasters and to gauge household preparedness for disasters. This
survey was distributed to Project Impact members, their contacts, CERT
members, and at many of the events listed below. Sixty two (62)
surveys were returned and tabulated. Comments from these surveys
have been incorporated into this document as appropriate. See survey
instrument and survey results a ached.

Sec on III: Public Par cipa on Page 1 
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A public mee ng was held on July 27, 2005 to allow the public to
comment on the dra All Hazards Plan and to gather input from ci zens
into the planning process. The mee ng was announced through local
media.

With the update of the Plan, public par cipa on again played a key role 
in the revision process of the Plan.  The Update Commi ee decided to 
use an extensive grassroots approach for receiving public input by 
crea ng a new public survey.  The survey was widely distributed through 
an email blast; a press release to a variety of media outlets in the 
Region, including local newspapers, radio and television sta ons.  The 
survey and discussion of the All Hazards Mi ga on Plan was also 
incorporated into many public educa on and awareness events.  These 
events are listed on Sec. III page 5 from May 20, 2010  September 21, 
2010.  The survey could be completed using an on line survey 
instrument, by reques ng a paper copy, or through a phone call with 
CSPDC sta .  Six hundred and forty four (644) surveys were completed 
and tabulated.  A report of the survey results can be found in the 
appendices.  Input provided by the survey respondents assisted the 
Update Commi ee members in their revision process of the Plan.  Also, 
during the update process, a copy of the original plan was kept on the 
CSPDC website to allow for comment from the public as well. 
 
During the adop on process of the update of the Plan by the 
jurisdic ons located in the Region, the public had another opportunity to 
provide input during the public comment period held at each Board of 
Supervisors, City Council, or Town Council mee ng where adop on of the 
Plan was on the agenda.  The CSPDC will also have the Plan on their 
website for public comment as well.  The CSPDC will issue a press release 
regarding the adop on process and the opportunity for addi onal public 
comment to the media throughout the Region.  Any public comments 
received during the adop on process will be recorded and included in 
the Plan. 
 
A er the Plan has been approved by the Federal Emergency 
Management Agency and been adopted by the local jurisdic ons, the All 
Hazards Mi ga on Plan will be kept on the CSPDC website for public 
comment throughout the ve year plan update cycle.  Over the ve years 
between revisions of the Plan public comment will be allowed and any 
comments received will be recorded.

Sec on III: Public Par cipa on Page 2 
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Public Involvement Ac vi es 2002  2013 

Date Event Loca on 

September 3, 2002 Presenta on to Waynesboro
Kiwanis Waynesboro, VA

September 7, 2002 Display at Children’s First Day Harrisonburg, VA

November 14, 2002 Presenta on for Virginia Department of
the Deaf and Hard of Hearing Staunton, VA

November 26, 2002 Presenta on to Rockingham Rotary Club Harrisonburg, VA

February 10, 2003 TV interview – “Reach Out” Program Harrisonburg, VA

June 18, 2003 Presenta on to Craigsville Elementary
Summer School Craigsville, VA

July 2, 2003 Presenta on to Riverheads Elementary
Summer School Augusta County, VA

July 8, 2003 Presenta on to Cassell Elementary
Summer School Augusta County, VA

July 22, 2003 Presenta on to Gypsy Hill House
Residents Staunton, VA

July 24, 2003 Presenta on to Rockbridge Area
Community Service Board Lexington, VA

August 5, 2003 Display at Na onal Night Out Staunton, VA

October 5 10, 2003 Fire Preven on Week Display Staunton, VA

October 12, 2003 Waynesboro First Aid Crew – Open
House Waynesboro, VA

October 27, 2003 Flood Preparedness Presenta on Bath County, VA

November 12, 2003 “Too Much Weather” presenta on to
Millboro Group Home Bath County, VA

December 18, 2003 Presenta on to Bath/Highland Disability
Serve Board Highland County, VA

March 2, 2004 “Too Much Weather” presenta on to
VCSB Day Program Staunton, VA

March 9, 2004 Presenta on to regional VDOT sta Rockingham County, VA

May 22, 2004 Display at Glasgow EMS Day Glasgow, VA

July 7, 2004 Spanish language preparedness display
at Valley View Trailer Park Harrisonburg, VA

July 9, 2004 Disaster preparedness ac vity at Boys
and Girls Club Harrisonburg, VA
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Date Event Loca on 

July 22, 2004 CERT presenta on to Community Watch
Group Glasgow, VA

July 27, 2004 Disaster preparedness presenta on to
Animal Hospital sta Waynesboro, VA

July 29, 2004 Flood Mi ga on Presenta on Vesuvius, VA

July 31, 2004 Safety Day Disaster Display Rockingham County Fair
Grounds

August 3, 2004 Disaster preparedness display at
Na onal Night out Staunton, VA

September, 4, 2004 Disaster preparedness display at
Children First Day Harrisonburg, VA

September 11, 2004 Disaster preparedness display at Augusta
Fire Rescue Apprecia on Day Verona, VA

September 25, 2004 Animal preparedness display at Pets in
the Park Staunton, VA

October 4 8, 2004 Fire preven on kiosk for Fire Preven on
Week Staunton, VA

October 15, 2004 Disaster preparedness workshop for sta
at Massanu en Library Harrisonburg VA

October 16, 2004 Disaster preparedness display for
Vesuvius Day Vesuvius, VA

October 17, 2004 Historic ood lecture at Massanu en
Library Harrisonburg, VA

January 18, 2005 Disaster preparedness presenta on to
Rotary Club Staunton, VA

March, 2 2005 Disaster preparedness presenta on to
Western State Hospital Staunton, VA

March 10,2005 Disaster preparedness presenta on for
Mint spring Ruritan Club Augusta County, VA

April 16, 2005 Disaster preparedness display for Civilian
Air Patrol Training Waynesboro, VA

April 27, 2005 Disaster preparedness presenta on
Senior Group Harrisonburg, VA

May 7, 2005 Display at Kid Ma ers Day Staunton, VA

May 16 – 20, 2005 Hurricane Preparedness Week display at
mall Staunton, VA

June 6, 2005 Disaster preparedness presenta on for
Disability Services Board Waynesboro, VA

Public Involvement Ac vi es 2002  2013 
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Date Event Loca on 

July 7, 2005 Disaster preparedness presenta on for
Senior Center Harrisonburg VA

July 18, 2005 Disaster preparedness presenta on for
Mosby Court Apartment Complex Harrisonburg, VA

March 26, 2010 Verona United Methodist Church 
Daycare Presenta on Augusta County, VA 

May 13, 2010 James Madison University Employees 
Luncheon Harrisonburg, VA 

May 20, 2010 Valley Floods Presenta on Region wide 

May 21, 2010 Valley Floods Presenta on Region wide 

May 25, 2010 Buena Vista Women’s Club Presenta on Buena Vista, VA 

June 3, 2010 VDEM Regional Ci zen Corps Mee ng Region wide 

June 9, 2010 Cosmopolitan Group Presenta on Waynesboro 

July 15, 2010 Price Rotary Club Senior Center 
Presenta on 

Harrisonburg and 
Rockingham County 

September 21, 2010 Shenandoah Valley Project Impact 
Quarterly Mee ng Region wide 

November 2, 2010 Rockingham County Public Schools 
Employee Bene ts Community Fair Rockingham County 

November 5, 2010 Anatomy of a Disaster Workshop Region wide 

November 9, 2010 VDEM Regional Ci zen Corps Mee ng Region wide 

December 14, 2010 Staunton Senior Center Winter 
Preparedness Presenta on Staunton 

January 13, 2011 Staunton Public Library Valley Floods 
Presenta on Staunton 

March 15, 2011 Shenandoah Valley Project Impact Final 
Quarterly Mee ng Region wide 

June 22, 2011 Western State Hospital Preparedness 
Presenta on Staunton 

June 26, 2011 Tinkling Springs Presbyterian Church 
Presenta on Augusta County 

July 11, 2011 Pleasant View/Springhill Ruritans 
Presena on Augusta County 

September 20, 2011 SVPI  1st Annual Disaster Resistant 
Forum Region wide 

Public Involvement Ac vi es 2002  2013 
Public Involvement Ac vi es Where Public Input Survey Was Distributed 
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Sec on III: Public Par cipa on Page 6 

Date Event Loca on 

December 9, 2011 Fire Life Safety Educators Mee ng Harrisonburg, VA 

December 14, 2011 S A W LEPC Mee ng Verona, VA 

February 15, 2012 CBS Workshop Series Fishersville, VA 

March 14, 2012 S A W LEPC Mee ng Verona, VA 

April 11, 2012 Disaster Preparedness Presenta on to AARP Waynesboro, VA 

June 5, 2012 Riverheads Ruritan Presenta on Augusta County, VA 

July 3, 2012 Hurricane/Tornado Presenta on to Senior 
Center Staunton, VA 

September 18, 2012  Disaster Resistance Forum Annual Mee ng Staunton, VA 

September 27, 2012 Preparedness Presenta on to Gypsy Hill 
House Residents Staunton, VA 

October 6, 2012 Augusta County CWPP Public Input Display Waynesboro, VA 

October 10, 2012 Preparedness Presenta on for persons with 
disabili es Lexington, VA 

October 10, 2012 S A W LEPC Mee ng Verona, VA 

October 12, 2012 Preparedness Presenta on to Plaza 
Apartment Residents Staunton, VA 

December 18, 2012 Shenandoah Valley Fire and Life Safety 
Annual Lunch Mee ng Weyers Cave, VA 

January 30, 2013 Preparedness Presenta on to Re red 
Federal Employees Group Waynesboro, VA 

February 7, 2013 GARCC Leadership Group Presenta on Fishersville, VA 

March 21, 2013 Panel at VEMA Conference Bath County, VA 

April 11, 2013 Daycare Provider Emergency Planning 
Training Fishersville, VA 

April 11, 2013  CAAV Severe Weather Presenta on Harrisonburg, VA 

May 10, 2013 JMU CERT Class Harrisonburg, VA 

May 10, 2013 Waynesboro Senior Center Preparedness 
Panel Waynesboro, VA 

May 15, 2013 Preparedness Presenta on Waynesboro 
AARP Mee ng Waynesboro, VA 

Public Involvement Ac vi es 2002  2013 
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IV. HAZARD IDENTIFICATION RISK ASSESSMENT 
 (HIRA) 

1. Purpose 

In accordance with the requirements of the Disaster Mi ga on Act of
2000, communi es must conduct a hazard iden ca on risk assessment
(HIRA). Having the HIRA in place allows local jurisdic ons in the
planning district to be er understand local hazards and the risks posed
by them, begin to develop mi ga on ac vi es to lessen the impacts,
and to acquire disaster related grants in the a ermath of a disaster.
The HIRA was developed to serve as a guide to all communi es in the
planning district when assessing poten al vulnerabili es to natural
hazards. When developing this sec on, every e ort was made to gather
input from all aspects of the project area communi es to assure that the
results of this analysis were as accurate as possible.

The planning area for this study includes the 21 jurisdic ons of the
Central Shenandoah Planning District (CSPD). All jurisdic ons located in
this district have been included in this por on of the study, as this
analysis has been completed on a regional basis. It should be noted,
however that a local jurisdic on’s inclusion in the full Mi ga on Plan is
dependent on the community’s par cipa on in the remainder of the
planning process.

The purpose of the HIRA is to:

1. Iden fy what hazards that could a ect the Central
Shenandoah Planning District.

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

3. Es mate losses and priori ze the poten al risks to the
community.

Sec on IV: Hazard Iden ca on Risk Assessment Page 1 
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Methodology for Iden fying and Priori zing Hazards 

One of the rst steps in the planning process and the hazards
iden ca on risk assessment phase was to iden fy each of the hazards
that can occur and impact the Region. This hazard iden ca on began
with a review of previous hazard events based on historical data
provided through studies and reports, exis ng plans, and resources. In
addi on extensive research was conducted by the sta of the Central
Shenandoah Planning District Commission (CSPDC) and Virginia Tech on
hazards. Also, members of the Mi ga on and Planning Workgroup
par cipated in a group exercise to assist with the iden ca on and
priori es of hazards. During the 2013 update of the Plan, Steering
Commi ee members again reviewed the hazards and priori zed them.
Survey results collected from the general public, during the ini al
planning process as well as those from the 2013 update process, were
also used to iden fy and priori ze hazards.

The hazards were ranked to determine what hazards are most likely to
impact the communi es of the CSPDC. The hazards that were
determined to have signi cant impact were analyzed in the greatest
detail to determine the magnitude of future events and the vulnerability
for the community and the cri cal facili es. Hazards that received a
moderate impact ranking were analyzed with available data to
determine the risk and vulnerability to the speci ed hazard. The limited
impact hazards were analyzed using the best available data to
determine the risk to the community.

The ndings from these steps were used to iden fy and priori ze the
hazards in our region and are the focus of the mi ga on strategies
developed in this plan. The following hazards were iden ed and are
described in detail below:

Floods
Winter Storms
Hurricanes
Wild res
Tornadoes and Windstorms
Drought
Land Subsidence, Karst Topography, and Sinkholes
Earthquakes
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Project Study Area and Planning District Descrip on 

The Central Shenandoah Valley Region is located in the middle of the
historic and scenic Shenandoah Valley in west central Virginia. With a
land area of 3,439 square miles, the Region is home to some 291,339
persons (2012 popula on es mate). Geographically, the Region is the
largest planning district in the state.

The Region is comprised of ve coun es (Augusta, Bath, Highland,
Rockbridge, and Rockingham) and ve independent ci es (Buena Vista,
Harrisonburg, Lexington, Staunton, and Waynesboro). The Region also
has 11 incorporated towns within its borders: Glasgow and Goshen in
Rockbridge County, Craigsville and por ons of Gro oes in Augusta
County, Bridgewater, Broadway, Dayton, Elkton, Mt. Crawford,
Timberville and por ons of Gro oes in Rockingham County and
Monterey in Highland County.

The Region is bounded on the east by the crest of the Blue Ridge
Mountains and on the west by the eleva ons of the Allegheny
Mountains and the West Virginia border. Of the Region’s 2.2 million
acres of land, approximately 1.2 million acres are publicly held and
protected. The headwaters of the James, Shenandoah, and Maury Rivers
are located in the Region.

Bisected by Interstate 81 on the north south axis and by Interstate 64
on the east west axis, the Region is approximately 45 miles north of
Roanoke, 100 miles west of Richmond, 125 miles southwest of
Washington, D.C., 68 miles south of the Virginia Inland Port, and 200
miles northwest of the Port of Hampton Roads.

According to the 2010 U. S. Census, there were 125,494 housing units in
the Region of which 59.7% were owner occupied. The four top
employment sectors in the Region by percent of the workforce are;
Services at 33.4%, Government at 18.3%, Manufacturing at 16.7%, and
Trade at 15.5%.
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The Region is part of the Valley and Ridge Physiographic Province, which
is characterized by gently rolling and hilly valleys, as well as gradual
mountain slopes. The extreme eastern edge of the Region is within the
Blue Ridge Physiographic Province which is dis nguished by mountain
peaks. The western edge of the Region is characterized by high, narrow,
mountain ridges that run northeast to southwest forming rela vely
narrow river valleys. Eleva ons range from a high of 4,546 feet above
sea level in Highland County, to a low of 720 feet above sea level near
Glasgow in Rockbridge County.

Soils in the valley range from carbonate soils to alluvial soils along rivers
and streams. Colluvial soils resul ng from the weathering of the
sandstone and shale mountains are found in the foothills paralleling the
valley. The mountain areas are covered with shallow, rocky, excessively
drained soils that derive from the weathering of acidic sandstone, shale,
quartz, and granite parent material. The predominant geological
structure underlying the Region is a complex forma on of limestone,
calcareous shale, and dolomite, with smaller amounts of sandstone,
conglomerate, and chert.

The Region contains a high quality and quan ty of natural resources,
made evident by large propor ons of each county that are held as
na onal forest and park land. Much of the forested area in the Region is
within either Shenandoah Na onal Park or the George Washington
Je erson Na onal Forest. Forest resources are important in maintaining
the local forestry industry, watersheds, wildlife habitats, and outdoor
recrea on. The dominant forest type in the Region is mixed hardwoods,
speci cally oaks, hickories, and maples.

Surface water in the Region drains into two separate basins; the
Shenandoah River basin in the north and the James River Basin in the
south. The ridge dividing the two watersheds is located in southern
Augusta County. The major waterways in the Region are the North and
South Forks of the Shenandoah River, North River, South River, Middle
River, Jackson River, Bullpasture River, Cowpasture River, and Maury
River. Many of these major waterways are used as public supply
sources. Normal water ow in the larger water courses generally
provides ample supplies, but impoundments are required to maintain
adequate reserves during droughts. Lake Moomaw in Bath County, with
a surface area of 2,530 acres, was created in 1979 with the comple on
of the Gathright Dam on the Jackson River.
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Table 1 and Figure 1 illustrates the land area of each of the communi es
in the Planning District as well as the popula ons in the community and
number of households. Approximately half of the Region’s land is
publicly owned and protected. This informa on will prove to be a key
component in determining the risk to communi es from natural
hazards.

Sec on IV: Hazard Iden ca on Risk Assessment Page 5 

Table 1: Central Shenandoah Planning District Commission Demographics 

NAME Area 
(Sq Mile) 

2000 
Pop 

2000 Pop 
per Sq Mile 

2003 
Pop 

Median 
Home 
Value 

Total Hous
ing Units 

Augusta County 970 65,615 67.64 67,427 $110,900 24,818

Craigsville, Town of 1.945 979 503.34 1,012 $64,800 474

Bath County 532 5,048 9.49 5,013 $79,700 2,053

Buena Vista City 7 6,349 907 6,320 $72,900 2,547

Harrisonburg City 18 40,468 2,248.22 41,170 $122,700 13,133

Highland County 416 2,536 6.10 2,504 $83,700 1,131

Monterey, Town of 0.304 158 519.74 150 $84,200 141

Lexington City 2 6,867 3,433.50 7,076 $131,900 2,232

Rockbridge County 600 20,808 34.68 20,973 $92,400 8,486

Glasgow, Town of 1.488 1,046 702.96 1,018 $66,400 494

Goshen, Town of 1.711 406 237.29 398 $59,100 214

Rockingham County 851 67,725 79.58 69,365 $107,700 25,355

Bridgewater, Town of 2.361 5,203 2203.73 5,301 $126,300 1,850

Broadway, Town of 1.795 2,192 1221.17 2,429 $101,100 976

Dayton, Town of 0.798 1,344 1684.21 1,345 $120,600 565

Elkton, Town of 1.377 2,042 1482.93 2,038 $94,800 919

Gro oes, Town of 0.037 2,114 57135.14 2,166 $90,500 894

Mt. Crawford, Town of 0.345 254 736.23 284 $96,700 109

Timberville, Town of 0.875 1,739 1987.43 1,703 $82,300 770

Staunton City 20 23,853 1,192.65 23,848 $87,500 9,676

Waynesboro City 15 19,520 1,301.33 20,388 $89,300 8,332

 

  From The U.S. Census 
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Figure 1 Central Shenandoah Planning District Boundaries
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Watersheds 

The major watersheds for the Central Shenandoah PDC include the
Potomac River Basin to the northeast and the James River Basin to the
southwest. The Rappahannock River Basin boarders the eastern p of
Rockingham County and the Roanoke River Basin is in close proximity to
the southern p of Rockbridge County. The headwaters of the James,
Shenandoah, and Maury Rivers are located within the Region. The
following Figure 2 illustrates the loca on of the major watershed
boundaries for the Planning District.
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Figure 2 Central Shenandoah Planning District Watersheds
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Cri cal Facili es 

According to the FEMA State and Local Plan Interim Criteria, a cri cal
facility is de ned as a facility in either the public or private sector that
provides essen al products and services to the general public, is
otherwise necessary to preserve the welfare and quality of life in the
local jurisdic on, or ful lls important public safety, emergency
response, and/or disaster recovery func ons.

Cri cal facili es for the CSPD were derived from a variety of sources.
Informa on provided by the CSPDC was supplemented with ESRI data as
well as geocoded facili es completed at the Virginia Tech Center for
Geospa al Informa on Technology (CGIT). Analysis for the Region was
completed using the best available data. Census blocks were used to
assess the areas vulnerability to speci c hazards. Flooding analysis was
conducted in a slightly di erent manner. Cri cal facility points were
intersected with the oodplain data for the region. Structure value was
established using average house value in the 2000 Census data. The
2000 Census data for average structure value per block was used as a
replacement cost in the event of a disaster. This value can serve as a
guide in assessing the impacts of various hazards. Figure 3 shows the
loca ons of cri cal facili es in the region.
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Figure 3 Central Shenandoah PDC Cri cal Facili es
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Data Limita ons 

Inadequate informa on posed a problem for developing loss es mates
for most of the iden ed hazards. The limi ng factor for the data was
the hazard mapping precision at only the jurisdic on level. Many of the
hazards do not have de ned damage es mate criteria.

Available data for this plan was very limited. The FEMA guidelines
emphasize using “best available” data for this plan. The impact of these
data limita ons will be shown through the di erent vulnerability
assessment and loss es ma on methods used for hazards.

Cri cal facili es were determined based on best available data. Cri cal
facili es, residen al and industrial buildings within the 100 year

oodplain were iden ed for ood analysis (CSPD Flood Mi ga on
Plan). The HAZUS MH model was used to es mate damage from
hurricanes in the Central Shenandoah region.
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Glossary 

A Zone – An area that would be ooded by the Base Flood, and is the
same as a Special Flood Hazard Area (SFHA) or a 100 year oodplain. A
Zones are found on all Flood Hazard Boundary Maps and Flood
Insurance Rate Maps (FIRMS).

Acquisi on – Removal of structures from the oodplain through
purchase and demoli on with the property to be forever maintained as
open space.

A ershock – An earthquake of similar or lesser intensity that follows the
main earthquake.

Alluvium – Sand, mud and other material deposited by a owing
current.

Annual Flood – The ood that is considered the most signi cant ood
event in a one year cycle of a oodplain.

Backwater – Rise in water caused by downstream obstruc on or
restric on or by high stage on an intersec ng stream. Also referred to
as “heading up.”

Base Flood – Some mes referred to as a 100 year ood, it is a ood of
the magnitude that has a one percent chance of occurring in any given
year.

Base Flood Eleva on (BFE) – Eleva on of the 100 year ood. This
eleva on is the basis of the insurance and oodplain management
requirements of the Na onal Flood Insurance Program.

Basin – The largest watershed management unit. A basin drains to a
major receiving water such as a large river, estuary or lake.

Bene ts – Future losses and damages prevented by a project.

Bene t Cost Analysis (BCA) – An assessment of project data to
determine whether or not the cost of the project is jus ed by its
bene ts.
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Berm – Small levees, usually built from ll dirt.

Blizzard Warning – Winds or frequent gusts to 35 miles per hour or
greater and considerable falling or blowing snow expected to prevail for
a period of three hours or longer.

Bu er – Vegetated strips of land surrounding ecosystems.

Buyout – Commonly used term for property acquisi on.

Catchment – The smallest watershed management unit. The area that
drains an individual development site to its rst intersec on with a
stream.

Channel – A natural or ar cial watercourse with de nite bed and banks
to con ne and conduct owing water.

Check Dam A small, low dam constructed in a gully or other
watercourse to decrease the velocity of stream ow, for minimizing
channel scour.

Community Ra ng System (CRS) – A system, administered by FEMA,
where communi es are recognized for their mi ga on e orts that
exceed the NFIP’s minimum standards for oodplain regula on. NFIP
policyholders in the community are rewarded with reduced annual ood
insurance premiums as part of this project.

Con uence – The sec on where one stream joins another stream.

Crest – The maximum stage or eleva on reached or expected to be
reached by the water of a speci c ood at a given loca on.

Cri cal Facility – Facili es that are cri cal to the health and welfare of
the popula on and are especially important following hazard events.
Cri cal facili es include, but are not limited to, shelters, police and re
sta ons, and hospitals.

Debris/Debris Flow – Materials (broken bits and pieces of wood, stone,
glass, etc.) carried by wind or oodwaters, including objects of various
sizes.
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Declara on – Presiden al nding that a jurisdic on of the United States
may receive Federal aid as a result of damages from a major disaster or
emergency.

Design Wind Speed Map – A map of the United States development by
the American Civil Engineers that depicts wind zones based on
frequency and strength of past tornadoes and hurricanes.

Development – Any man made change to improved or unimproved real
estate, including, but not limited to, buildings or other structures,
mining, grading, paving, excava on or drilling or storage of equipment
or materials.

Digi ze – To convert points, lines and area boundaries shown on maps
electronically into coordinates for use in computer applica ons.

Disaster Resistant Communi es – A community based ini a ve that
seeks to reduce vulnerability to natural hazards for the en re
designated area through mi ga on ac ons. This approach requires
coopera on between individuals and the business sectors of a
community to implement e ec ve mi ga on strategies.

Drought a period of abnormally dry weather that persists long enough
to produce serious e ects like crop damage, water supply shortages,
etc.

Dry Floodproo ng – Protec ng a building by sealing its exterior walls to
prevent the entry of ood waters.

Earthquake – A sudden slipping or movement of a por on of the earth’s
crust accompanied and followed by a series of vibra ons

Eleva on – The process of raising a house or other building so that it is
above the height of a given ood to minimize or prevent ood damage.

Emergency – Any hurricane, tornado, storm, ood, high water, wind
driven water, dal wave, tsunami, earthquake, volcanic erup on,
landslide, mudslide, snowstorm, drought, re, explosion, or other
catastrophe in any part of the United States which requires Federal
emergency assistance to supplement State and local e orts to save lives
and protect property, public health and safety, or to avert or lessen the
threat of a disaster.
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Emergency Opera ons Plan (EOP) – Sets forth ac ons to be taken by
State or local governments in response to emergencies or major
disasters.

Encroachment – Any physical object placed in a oodplain that hinders
the passage of water or otherwise a ects ood ow, such as land lls or
buildings.

Epicenter – The area of the earth’s surface directly above the origin of
an earthquake.

Erosion – The process of the gradual wearing away of land masses
during a ood or storm or over a period of years through the ac on of
wind, water or other geologic processes.

Fault – An area of weakness where two sec ons of the earths crust have
separated.

Federal Emergency Management Agency (FEMA) – An independent
agency of the Federal government established in 1979, repor ng to the
President. FEMA’s mission is to reduce loss of life and property and
protect our na on’s cri cal infrastructure from all types of hazards
through a comprehensive, risk based emergency management program
of mi ga on preparedness, response and recovery.

First Floor Eleva on – The eleva on of the lowest nished oor of a
structure.

Flash Flood – A sudden, violent ood that rises quickly and usually is
characterized by high ow veloci es. Flash oods o en result from
intense rainfall over a small area, usually in areas of steep terrain with
li le or no warning where water levels rise at an extremely fast rate.

Flood – A par al or complete inunda on of normally dry land areas
from 1) the overland ow of a lake, river, stream, ditch, etc.; 2) the
unusual and rapid accumula on or runo of surface waters; or 3)
mud ows or the sudden collapse of shoreline land.

Flood Control – Measures taken to keep the ood waters away from
speci c developments or populated areas by the construc on of ood
storage reservoirs, channel altera ons, dikes and levees, bypass
channels, or other engineering works.

Sec on IV: Hazard Iden ca on Risk Assessment Page 13 



Central Shenandoah Valley All Hazards Mi ga on Plan 2013 

Flood Depth – Height of the oodwater surface above the ground
surface.

Flood Dura on – The length of me a stream is above ood stage or
over owing its banks.

Flood Frequency – A sta s cal expression referring to how o en a ood
of a given magnitude can be expected. (Note: the word “frequency”
o en is omi ed to avoid repe on).

Examples:
10 year ood – the ood which can be expected to be equaled or
exceeded on average once in 10 years; and which would have a 10
percent chance of being equaled or exceeded in any given year.
50 year ood …. two percent chance…in any given year.
100 year ood …. one percent chance…in any given year.
500 year ood ….two tenths percent chance…in any given year.

Flood Fringe – The por on of the oodplain that lies beyond the
oodway and serves as a temporary storage area for oodwaters during

a ood.

Flood Insurance Rate Map (FIRM) – An o cial map of a community
prepared by FEMA on which areas that may or may not require ood
insurance are delineated. These maps also provide ood eleva ons and
velocity zones.

Flood Insurance Study (FIS) – A study prepared by FEMA that provides
an examina on, evalua on, and determina on of ood hazards and, if
appropriate, corresponding water surface eleva ons in a community or
communi es.

Flood Mi ga on Assistance Program (FMA) Provides pre disaster
grants to State and local governments for both planning and
implementa on of mi ga on strategies. Each State is awarded a
minimum level of funding which may be increased depending upon the
number of NFIP policies in force and repe ve claims paid.

Floodplain – Land adjoining a stream (or other body of water) which has
been or may be covered with water.
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Floodplain Management – The opera on of an overall program of
correc ve and preven ve measure for reducing ood damage, including
but not limited to emergency preparedness plans, ood control work
and oodplain management regula ons such as zoning ordinances,
subdivision regula ons, building codes and oodplain ordinances.

Floodproo ng – Any combina on of structural and nonstructural
addi ons, changes or adjustments to proper es and structures which
reduce or eliminate ood damage to lands, water, and sanitary facili es,
structures, and contents of buildings. May include structural eleva on,
reloca on, acquisi on, or other measures.

Floodwall – Flood barrier constructed of manmade materials, such as
concrete or masonry designed to keep water away from a structure.

Flood Warning – A warning term that means ooding is already
occurring or will occur soon in your area.

Flood Watch – A warning term that means that a ood is possible in
your area.

Floodway – The channel of a river or other watercourse and the
adjacent land areas required to carry and discharge the base ood
without cumula vely increasing the water surface eleva on more than
one foot at any point.

Floodway Fringe – The area between the oodway and the 100 year
oodplain boundaries.

Freeboard – An addi onal amount of height usually expressed in feet
above the Base Flood Eleva on used as a factor of safety in determining
the level at which a structure's lowest oor must be elevated or

oodproofed to be in accordance with State or community oodplain
management regula ons.

Freezing Rain – Rain that freezes when it hits the ground, crea ng a
coa ng of ice on roads, walkways, trees, and power lines.

Frost/Freeze Warning – Below freezing temperatures are expected.
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Fujita Scale – Rates tornadoes with number value from F0 to F5 based
on wind speed and damage sustained.

Geographic Informa on System (GIS) A computerized mapping and
analysis tool. GIS can be a useful tool in mapping at risk structures and
infrastructure in the oodplain.

Greenways – Greenways are linear parks or corridors of open space that
may extend across many communi es. They can provide walking and
biking links between parks, businesses, and culturally important sites.
They embody a strategy for keeping riverside areas largely undeveloped,
which provide recrea onal, cultural and aesthe c resources.
Greenways can help to protect stretches of oodplain ecosystems.

Hail – Hail or hailstones are irregular pellets or balls of ice falling from a
cumulonimbus clouds.

Hazard – A source of poten al danger or adverse condi on. Hazards
include naturally occurring events such as oods, earthquakes,
tornadoes, tsunami, coastal storms, landslides, and wild res that strike
populated areas. A natural event is a hazard when it has the poten al
to harm people or property.

Hazard Mi ga on – A plan to alleviate or make less severe the e ects
of a major disaster. Hazard mi ga on can reduce the severity of the
e ects of a ood on people and property by reducing the cause or
occurrence of the hazard and reducing exposure to the hazard.

Hazard Mi ga on Grant Program (HMGP) – Authorized under Sec on
404 of the Sta ord Act; provides funding for cost e ec ve hazard
mi ga on projects in conformance with the post disaster mi ga on
plan.

Hazard Mi ga on Plan – A plan resul ng from a systema c evalua on
of the nature and extent of vulnerability to the e ects of natural hazards
present in a community that includes the ac ons needed to minimize
future vulnerability to hazards.

HAZUS – A GIS based na onally standardized loss es ma on tool
developed by FEMA.

Headwater – Highest reaches of a stream in a drainage basin.
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Hurricane – A severe tropical disturbance in the North Atlan c Ocean,
Caribbean Sea, or Gulf of Mexico that achieves a sustained wind force of
at least 74 miles per hour.

Hydrology – The science of the behavior of water in the atmosphere, on
the earth’s surface, and underground.

Hydrosta c Pressure – Forces imposed on an object, such as a
structure, by standing water.

Increased Cost of Compliance (ICC) – Coverage under a standard NFIP
ood insurance policy. ICC helps pay for the cost of mi ga on, including

demoli on and reloca on, up to $15,000 for a ood insured structure
that sustains a ood loss and is declared to be substan ally or
repe vely damaged.

Infrastructure – Public services that have a direct impact on the quality
of life such public water supplies and sewer treatment facili es, and
transporta on networks such as airports, roads and railways.

Integrated Flood Observing and Warning System (IFLOWS) A ood
warning system developed by the Na onal Weather Service that
combines sensors, communica on, and computer technology with
advanced forecas ng to provide mely guidance and advice to local
emergency services sta .

Karst – A land area with topographic depressions such as sinkholes,
springs, sinking streams and caves caused by underground solu on of
limestone bedrock.

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

Levee – A man made ood barrier constructed of compacted soil
designed to contain, control, or divert the ow of water.

Ligh ng – Lightning is an electrical circuit that is generated in
cumulonimbus clouds (thunderheads) which have a nega ve electrical
charge at the base and a posi ve charge at the top.
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Lightning Lightning is an electrical circuit that is generated in
cumulonimbus clouds (thunderheads) which have a nega ve electrical
charge at the base and a posi ve charge at the top.

Lowest Floor – Under the NFIP program, the lowest oor of the lowest
enclosed area, including a basement. An un nished or ood resistant
enclosure such as a garage or storage area is not considered a building’s
lowest oor.

Magnitude – Measurement of the energy released in an earthquake
measured on the Richter Scale.

Mi ga on – Sustained ac on that reduces or eliminates long term risk
to people and property from natural hazards and their e ects.

Mud ows – Some mes called debris ows; mud ows are rivers of rock,
earth, and debris saturated with water. They develop when water
accumulates rapidly in the ground, so that earth becomes a owing river
of mud (called a slurry).

Na onal Flood Insurance Program (NFIP) – Provides the availability of
ood insurance in exchange for the adop on and enforcement of a

minimum local oodplain management ordinance. The ordinance
regulates new and substan ally damaged or improved development in
iden ed ood hazard areas. The Federal Emergency Management
Agency administers this program.

Open Space – An area of land that is free of development, i.e. houses
and other buildings that alter the area’s natural appearance and impede
the area’s ability to covey ood ows. Open space can be used for
parks, ball elds, hiking trails, garden spaces and other compa ble open
space uses.

Palmer Drought Severity Index (PDSI) – A measurement index which
tracks moisture condi ons and severity of drought condi ons ranging
from 4.0 (extremely dry) to +4.0 (excessively wet), with the mid range
( 2.0 to +2.0) represen ng the normal or near normal condi ons.
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Pre FIRM/Post FIRM – Pre FIRM means that a building was constructed
before the date of the ini al Flood Insurance Rate Map (FIRM) issued to
the community or before December 31, 1974, whichever is later. Post
FIRM means the building was constructed on or a er the date of
community ini al FIRM, or a er December 31, 1974, whichever is later.

Preparedness – Ac vi es to ensure that people are ready for a disaster
and respond to it e ec vely. Preparedness requires guring out what
will be done if essen al services break down, developing a plan for
con ngencies, and prac cing the plan.

Project Impact – A new project introduced by FEMA as a result of the
increasing number and severity of disasters over the last decade to
reduce the damage of disasters. It helps communi es protect
themselves from the e ects of natural disasters by taking ac ons to
reduce disrup on and loss.

Rain Gardens – A water quality prac ce in which plants and soils are
used to remove pollutants from stormwater. Also known as bio
reten on.

Recovery – Ac vi es necessary to rebuild a er a disaster. Recovery
ac vi es include rebuilding homes, businesses and public facilitates;
clearing debris; repairing roads and bridges; and restoring water, sewer
and other essen al services.

Recurrence Interval – The me between hazard events of similar size in
a given loca on. It is based on the probability that the given event will
be equaled or exceeded in any give year.

Reloca on – The process of moving a house or other building to a new
loca on outside the ood hazard area.

Repe ve Loss – An insured structure that has sustained ood damage
on more than one occasion with claims of at least $1,000 each within
any 10 year period since 1978.

Response – Ac vi es to address the immediate and short term e ects
of an emergency or disaster. Response ac vi es include immediate
ac ons to save lives, protect property, and meet basic human needs.
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Retro ng – Making changes to an exis ng house or other building to
protect it from ooding or other hazards.

Richter Scale – A numerical scale of earthquake magnitude devised by
seismologist C. F. Richter in 1935.

Riparian System – Ecosystem occurring in the interface between aqua c
and terrestrial systems, in oodplains and adjacent to rivers and
streams. Riparian systems are subject to direct in uences of ground and
or surface waters, and occasional ooding.

Riprap – Broken stone, cut stone blocks, or rubble that is placed on
slopes to protect them from erosion or scouring caused by oodwaters.

Riverine – Rela ng to, formed by, or resembling a river, including
tributaries, streams, brooks, etc. Riverine ooding occurs when a river
or stream over ows its banks and causes considerable inunda on of
nearby land and roads.

Seismic – Describes ac vity related to earthquakes.

Seismic Waves – Vibra ons that travel outward for the center of the
earthquake at speeds of several miles per second.

Severe Thunderstorm Watch – A sever thunderstorm is expected in the
next six hours within an area approximately 120 to 150 miles wide and
300 to 400 miles wide.

Severe Thunderstorm Warning – Indicates a severe thunderstorm is
occurring or is imminent in about 30 minutes to 1 hour.

Sink Holes – Natural depressions in the landscape caused by solu on
and subsidence of earth materials.

Sleet – Rain that turns to ice pellets before reaching the ground. Sleet
also causes roads to freeze and become slippery.

Special Flood Hazard Area (SFHA) The shaded area on a FIRM map that
iden es an area that has 1% chance of being ooding in any given year
(100 year oodplain).

Sec on IV: Hazard Iden ca on Risk Assessment Page 20 



Central Shenandoah Valley All Hazards Mi ga on Plan 2013 

Sta ord Act – Robert T. Sta ord Disaster Relief and Emergency
Assistance Act, PL 100 707, signed into law November 23, 1988;
amended the Disaster Relief Act of 1974, PL 93 288. The statutory
authority for most Federal disaster response ac vi es especially as they
pertain to FEMA and FEMA programs.

Stormwater – Water from precipita on that ows across the ground
and pavement when it rains, oods, or when snow and ice melt. The
water seeps into the ground or drains into what we call storm sewers.

Substan al Damage – Damage of any origin sustained by a structure
whereby the cost of restoring the structure to its pre damaged
condi on would equal or exceed 50 percent of the market value of the
structure before the damage occurred.

Topography – The eleva ons of the land surface.

Tornado – A violently rota ng column of air extend form thunderstorm
to the ground.

Tornado Warning – A tornado has been sighted or indicated by weather
radar. Take shelter immediately.

Tornado Watch – Tornadoes are possible.

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

Urban Wildland Interface Zone – The developed area that occupies the
boundary between an urban or se led are and the undeveloped natural
forest environment.

Vulnerability – A term used to describe how exposed or suscep ble to
damage an asset is. Vulnerability depends on an asset’s construc on,
contents and the economic value of its func on.

Watershed – The area of land that is drained by a river and its
tributaries. Ridges or divides separate watersheds from each other.
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Waterspout – A tornado that forms over water.

Wet Floodproo ng – Protec ng a building by allowing ood waters to
enter so that internal and external hydrosta c pressure is equalized.
Usually enclosed areas used for parking, storage, or building access are
wet oodproofed.

Wetlands – Those areas that are inundated or saturated by surface or
ground water at a frequency and dura on su cient to support a
prevalence of vegeta on typically adapted for life in saturated soil
condi ons. Wetlands generally include swamps, marshes, bogs and
similar areas.

Wild re An uncontrollable re spreading through vegeta ve fuels,
exposing and possibly consuming structures.

Wildland Fire – A re in which development is essen ally nonexistent,
except for roads, railroads, power lines and similar facili es.

Winter Storm Watch – A winter storm is possible in your area.

Winter Storm Warning – A winter storm is occurring, or will soon occur
in your area.
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2. Hazard Iden ca on 

Types of Hazards 
While nearly all disasters are possible for any given area in the United
States, the most likely hazards that could poten ally a ect the
communi es in the Central Shenandoah Planning District generally
include:

Droughts
Flooding
Hurricanes
Karst Topography
Landslides
Land Subsidence
Terrorism
Tornadoes
Wild res
Winter Storms

Probability of Hazards 
Hazards were ranked by the Steering Commi ee to determine what
hazards they evaluated to have the largest impact on their communi es.
The results are summarized in Table 2. Certain hazards were not
addressed as a result of the infrequency of occurrence and/or limited
impact. Earthquake, for example, falls into this category. Analysis level
was determined by the type of data available and the scale of data
available for the analysis.
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Hazard Iden ca on Results 

Hazard Type Rank
Flooding Signi cant
Drought High
Hurricane High
Severe Winter Weather High
Land Subsidence/Karst Medium
Tornado Medium
Wild re Medium
Landslide Low
Terrorism Low

Earthquake None

2011
Recommended Changes

Low

Table 2: Central Shenandoah PDC Planning Considera on Levels
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2011 Plan Update Steering Commi ee Comments

Between May 26, 2010, and July 21, 2010, the Steering Commi ee
charged with upda ng the Plan reviewed the Hazard Iden ca on and
Risk Assessment Sec on. At their mee ng on July 21, 2010, the Steering
Commi ee discussed the HIRA and concluded that they would like to
leave the rankings of the Hazard Iden ca on Results the same, except
for Earthquakes which they would like to change from none to low.
Addi onal comments that were made during this discussion include:

Drought might be ranked lower with the provision of addi onal data.

Water shortages could become a factor from either drought or man
made issues such as overuse.

Developing popula on could keep drought at a higher ranking.

In future plans, including health issues such as an outbreak or a
pandemic may be useful.

Major Disasters

Table 3 lists the major disasters that have occurred in the Planning
District including Presiden ally declared disasters. Since 1969, the
CSPDC has had 88 declared disasters, as of September 13, 2011. Refer to
the perspec ve county for town totals. When town speci c informa on
was available, it was included in the descrip on por on of Table 4. Table
4 shows the types of hazards and event descrip ons that have impacted
the communi es in CSPDC.
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Table 3: Central Shenandoah PDC Federal Disasters
Summary By Community (last updated 9/13/2011)

Communi es Declared Disasters
Augusta County 12
Bath County 11
Buena Vista City 9
Harrisonburg City 5
Highland County 10
Lexington City 6
Rockbridge County 13
Rockingham County 8
Staunton City 7
Waynesboro City 7
Total 88
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Community Date Of  
Declara on 

DR# Descrip on 

Augusta,
Bath &
Rockbridge

8/23/1969
Hurricane
Camille

274 This major storm made landfall out of the Gulf
as a category 5 and weakened to a tropical
depression before reaching the state.
Precipita on rained over regions for many
hours, dropping more than 27 inches of rain in
Nelson County and over ten inches in the area
from Lynchburg to Charlo esville. Flooding and
landslides, triggered by saturated soils, resulted
in catastrophic damage. More than 150 people
died and another 100 were injured. At the

me, damage was es mated at more than $113
million.

In the Central Shenandoah Region, as a result of
Camille, signi cant ooding occurred in
Rockbridge County, the ci es of Buena Vista
and Waynesboro, and the Town of Glasgow.
Twenty three people died in Rockbridge
County, with damages exceeding 30 million
dollars (1969 dollars).

Bath,
Buena Vista,
Harrisonburg,
Lexington,
Rockbridge,
Rockingham,
Staunton,
Waynesboro

6/23/1972
Hurricane
Agnes

339 This event produced devasta ng ooding
throughout the Mid Atlan c States. Some
areas of eastern Virginia received over 15
inches of rainfall as the storm moved through.
The Potomac and James Rivers experienced
major ooding, which created 5 to 8 feet ood
waters in many loca ons along the rivers.
Richmond was impacted the most by these high
water levels. Water supply and sewage
treatment plants were inundated, as were
electric and gas plants. Only one of the ve
bridges across the James River was open, while
the downtown area was closed for several days
and businesses and industries in the area
su ered immense damage. Sixteen people lost
their lives in the state and damage was
es mated at $222 million. These startling
numbers resulted in 63 coun es and 23 ci es
qualifying for disaster relief.

In the Central Shenandoah region, the City of
Waynesboro was hardest hit. Damage
es mates at the me reached hundreds of
thousands of dollars. In Rockbridge County, the
City of Buena Vista and the Town of Glasgow
received funding for the disaster.

Table 4: Central Shenandoah PDC Federal Disasters
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Community Date Of  
Declara on 

DR# Descrip on 

Buena Vista 10/7/1972 358 Severe Storms & Flooding

Augusta,
Buena Vista,
Rockbridge,
Rockingham

10/10/1972 359 Severe Storms & Flooding

Augusta,
Bath, Buena
Vista,
Harrisonburg,
Highland,
Lexington,
Rockbridge,
Rockingham,
Waynesboro

11/9/1985
Hurricane
Juan

755 Heavy rainfall from October 31 through
November 6, 1985, caused record breaking

oods over a large region, including western
and northern Virginia. Most of the rain fell on
November 4 and 5 causing ash ooding. Heavy
rainfall was indirectly related to Hurricane Juan.
The Roanoke River rose 7 feet in one hour and
18 feet in six hours, cres ng at 23 feet on
November 5. There were 22 deaths in Virginia
as a result of the ooding. FEMA declared 50
jurisdic ons disaster areas, 1.7 million people
were a ected by the ooding. Flooding
damages were es mated at $800 million.

Areas all across the Central Shenandoah Valley
Region were a ected by the ooding caused by
Hurricane Juan. Homes, businesses, bridges,
and roads were damaged. The City of
Waynesboro had signi cant damage when the
South River broke previous ood records,
damaging 140 homes, 32 mobile homes, and 41
businesses.

Augusta,
Bath,
Buena Vista,
Lexington,
Rockbridge,
Rockingham

5/19/1992 944 Severe Storms & Flooding

Bath,
Buena Vista,
Rockbridge

3/10/1994 1014 Severe Ice Storms, Flooding

Table 4: Central Shenandoah PDC Federal Disasters (Con nued)
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Community Date Of  
Declara on 

DR# Descrip on 

Augusta,
Highland

4/11/1994 1021 This winter storm coated por ons of Virginia
with 1 to 3 inches of ice from freezing rain and
sleet. This led to the loss of approximately 10
to 20 percent trees in some coun es, which
blocked roads and caused many people to be
without power for a week. There were
numerous automobile accidents and injuries
from people falling on ice. Damages were
es mates at $61 million.

Augusta,
Bath,
Buena Vista,
Lexington,
Rockbridge,
Staunton

7/1/1995 1059 Severe Storms & Flooding

In the Central Shenandoah Valley Region, a
week long period of ground satura ng rains
fell. Rain caused ash ooding in Augusta and
Rockbridge Coun es. In the Town of Glasgow,
interior mountain streams, instead of the James
and Maury Rivers, caused the ooding in the

rst oors of 42 homes and the basements and
crawl spaces of 64 homes.

Augusta,
Bath,
Buena Vista,
Harrisonburg,
Highland,
Lexington,
Rockbridge,
Rockingham,
Staunton,
Waynesboro

1/13/1996 1086 Also known as the “Great Furlough Storm” due
to Congressional impasse over the federal
budget, the blizzard paralyzed the Interstate 95
corridor, and reached westward into the
Appalachians where snow depths of over 48
inches were recorded. Several local
governments and schools were closed for more
than a week. The blizzard was followed with
another storm, which blanketed the en re state
with at least one foot of snow. To compound
things, heavy snowfall piled on top of this
storm’s accumula ons in the next week, which
kept snow pack on the ground for an extended
period of me. This snow was eventually
thawed by higher temperatures and heavy rain
that fell a er this thaw resulted in severe

ooding. Total damage between the blizzard
and subsequent ooding was over $30 million.

Augusta,
Bath,

Buena Vista,
Harrisonburg,

Highland,
Rockbridge,
Rockingham,
Waynesboro

1/27/1996 1098 Flooding Snow Melt

Table 4: Central Shenandoah PDC Federal Disasters (Con nued)
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Community Date Of  
Declara on 

DR# Descrip on 

Augusta,
Bath,
Buena Vista,
Harrisonburg,
Highland,
Lexington,
Rockbridge,
Rockingham,
Staunton,
Waynesboro

9/6/1996
Hurricane
Fran

1135 This hurricane is notable not only for the $350
million in damages, but because of its
widespread e ects, including a record number
of people without power and the closure of 78
primary and 853 secondary roads. Rainfall
amounts between 8 and 20 inches fell over the
mountains and Shenandoah Valley, leading to
record level ooding in many loca ons within
this region. 100 people had to be rescued from
the ood waters and hundreds of homes and
buildings were damaged by the ood waters
and high winds.

In the Central Shenandoah Valley Region,
Rockingham County was the hardest hit when
the Shenandoah River and its tributaries broke
previous records of ooding. The Naked Creek
area in Rockingham was par cularly hit. In
Rockingham County, 16 homes and 18 mobile
homes were completely destroyed and 334
structures incurred damages.

Augusta,
Bath,
Highland,
Rockbridge,
Rockingham

2/28/2000 1318 Winter Storms

Bath 7/2/2001 1386 A total of six federal disasters, primarily
ooding and severe storms, have been declared

in Southwest Virginia from 2001 2004
(Disasters 1386, 1406, 1411, 1458, 1502, and
1525). The worse hit coun es were Tazewell
(all six disasters), Buchanan ( ve disasters), and
Russell (four disasters). Dickenson, Lee, Smyth,
and Wise Coun es were also declared in half of
these six disasters. Many of these disasters
have storm tracks along the mountain valleys,
producing excessive localized ooding.
Catastrophic ooding has been experienced in
rural se lements as well as in Blue eld, Hurley,
Appalachia, Pennington Gap, Norton, Dante and
Wise.

Highland 4/1/2003 1458 2004 NOVA Snowstorm & SW VA Floods

Table 4: Central Shenandoah PDC Federal Disasters (Con nued)
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Community Date Of  
Declara on 

DR# Descrip on 

Augusta,
Buena Vista,
Harrisonburg,
Highland,
Rockbridge,
Rockingham,
Staunton,
Waynesboro

9/18/2003
Hurricane
Isabel

1491 Hurricane Isabel entered Virginia September 18
a er making landfall along the North Carolina
Outer Banks. The Commonwealth sustained
tropical storm winds for 29 hours with some
maximum winds approaching 100 mph. The
hurricane produced storm surge of 5 to 8 feet
along the coast and in the Chesapeake Bay with
rainfall totals between 2 to 11 inches along its
track. Twenty one inches of rainfall was
measured near Waynesboro Virginia. Damages
due to wind, rain, and storm surge resulted in

ooding, electrical outages, debris,
transporta on interrup on, and damaged
homes and businesses. At the height of the
incident, approximately 6,000 residents were
housed in 134 shelters and curfews were
imposed in many jurisdic ons. Further damages
occurred when a series of thunderstorms and
tornados came through many of the designated
areas in the southeast por on of Virginia on
September 23. There were a total of 36
con rmed deaths. More than 93,000
registra ons were made for assistance.
Residen al destruc on included 1,186 homes
reported destroyed and 9,110 with major
damage, 107,908 minor damage, with losses
es mated over $590 million. Of the 1,470
businesses involved, 77 are reported destroyed,
333 su ered major damage and 1,060
businesses su ered minor or casual damage,
with losses exceeding $84 million. Public
assistance exceeds $250 million and con nues
to increase. More than two thirds of the
households and businesses within the
Commonwealth were without power. Remote
loca ons did not have power restored for three
weeks.

In the Central Shenandoah Valley Region,
Augusta County received the most rainfall, 20.6
inches, and Rockbridge County received the
most damages. Rockbridge County received
extensive damage along the South River along
Route 608. More than a dozen homes and three
bridges were completely destroyed. Rockbridge
County had extensive property damages.

Table 4: Central Shenandoah PDC Federal Disasters (Con nued)



Central Shenandoah Valley All Hazards Mi ga on Plan 2013 

Sec on IV: Hazard Iden ca on Risk Assessment Page 30 

Community Date Of  
Declara on 

DR# Descrip on 

Bath,
Highland,
Rockbridge

7/13/2006 1655 Severe storms, tornadoes, and ooding
June 23, 2006 July 6, 2006

Augusta,
Bath,
Highland,
Rockbridge,
Staunton,
Waynesboro

2/16/2010 1874 Severe winter storm and snowstorm
December 18 20, 2009

Augusta,
Highland,
Waynesboro

4/27/2010 1905 Severe winter storm and snowstorms
February 5 11, 2010

Table 4: Central Shenandoah PDC Federal Disasters (Con nued)
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Level of Hazard 
 
Table 5 provides a breakdown of the natural hazards addressed in the
Plan. The level of planning considera on given to each hazard was
determined by the commi ee members. Based on the input of
commi ee members, the hazards were broken into four dis nct
categories which represent the level of considera on they will receive
throughout the planning process.

In order to focus on the most cri cal hazards that may a ect the
communi es of the Planning District, the hazards assigned a level of
Signi cant, High and Medium will receive the most extensive a en on
in the remainder of the planning analysis.

As can be seen in Table 2, earthquakes have been designated with a
hazard level of None, but a er some analysis by the Update Steering
Commi ee, this designa on was reassigned as low, as is re ected in
Table 5. Informa on about earthquake risk for the Central Shenandoah
Valley is included in the updated version of the All Hazards Mi ga on
Plan while it wasn’t studied in the original Plan.
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Table 5: Central Shenandoah PDC Natural Hazards HIRA Overview

Hazard Type Detail Level Analysis Level Data Reference 

Flooding Riverine Signi cant Covered by HIRA
ood analysis

FEMA DFIRM,
Q3, and FIRM
Mapping

Drought Including
excessive heat

High Covered by HIRA
drought analysis

Drought
Monitor Task
Force, Water
Systems

Wind Hurricane High Covered by HIRA
hurricane
analysis

FEMA DFIRM,
Q3, and FIRM
Mapping and
ASCE Design
Wind Speed
Maps, FEMA
HAZUS MH
model

Severe
Winter
Weather

Including winter
storms, ice
storms, and
excessive cold

High Covered by HIRA
blizzards/winter
storm analysis

NOAA Na onal
Weather Service
Records,
VirginiaView
PRISM, Climate
Source

Karst/Land
Subsidence

Karst/Land
Subsidence

Medium Covered by HIRA
karst analysis

USGS, VT Mines
& Minerals

Wind Tornado Medium Descrip on and
Regional Maps

NOAA Na onal
Weather Service
Records

Wild re Wild re Medium Covered by HIRA
wild re analysis

Virginia
Department of
Forestry

Landslide Landslide Low Descrip on and
Regional Maps

USGS

Terrorism Terrorism Low Descrip on Addressed in
community
Emergency
Opera on Plans
(EOP)

Earthquake Earthquake Low Descrip on and
Historical
Research

FEMA HAZUS
MH
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3. Flooding (Signi cant Ranking) 

Hazard History 

Listed below are major ooding events that have occurred in the Central
Shenandoah Planning District. In Table 4 and Appendix A, some major
events have been broken down by the date of occurrence and when
available, by individual community descrip ons. When no community
speci c descrip on is available, the general descrip on should be used
as represen ng the en re planning area.

July 13, 1842
1846 (month and day unknown)
January 1854
August 4, 1860
September 28 30, 1870
August 28, 1893
September 29, 1896
August 15, 1906
November December 1934
March 16 17, 1936 “The Great ST. Patrick’s Day Flood”
April 1937
October 1942
June 18, 1949
September 10, 1950
Hurricane Hazel October 15, 1954
Hurricanes Connie and Diane August 1955
Hurricane Gracie September 29, 1959
Hurricane Camille August 19, 1969
Hurricane Agnes June 19, 1972
Hurricane Juan November 4 7, 1985
April 1993
June 22 28, 1995
Snowmelt Flood of January 1996
Hurricane Fran September 6, 1996
August 8, 2003
Hurricane Isabel – September 2003
June 25 July 5, 2006 “Mid Atlan c United States Flood”

Sec on IV: Hazard Iden ca on Risk Assessment Page 33 



Central Shenandoah Valley All Hazards Mi ga on Plan 2013 

Hazard Pro le 

A ood is a natural event for rivers and streams. Excess water from
snowmelt, rainfall, or storm surge accumulates and over ows onto the
banks and adjacent oodplains. Floodplains are lowlands, adjacent to
rivers, lakes, and oceans that are subject to recurring oods. Under
natural condi ons, a ood causes li le or no damage. Flood problems
only exist when the built environment is damaged by nature’s water or
when property and lives are jeopardized. Floods in the Region are
almost always associated with hurricanes, tropical storms, and tropical
depressions. However, some of our ooding is caused by sustained
heavy rains, severe thunderstorms, and even rapid snowmelts.

While the Central Shenandoah Valley experiences nearly all types of
natural disasters, including snow storms, ice storms, wild res, and
tornadoes, ooding is perhaps the most common and devasta ng type
of disaster. It is also the most common hazard in the United States with
hundreds of oods occurring every year causing an average of 150
deaths annually. The Central Shenandoah Valley Region has received
many federal disaster declara ons, nine due to ooding. Floods in 1969,
1972, 1985, 1992, 1994, 1995, 1996, 1998, and 2003 have had severe
and long term e ects on property owners, local businesses, industry,
and our economy.

Floods typically are characterized by frequency. For example, the “1%
annual chance ood” is commonly referred to as a “100 year” ood.
While more frequent oods do occur, as well as larger events that have
lower probabili es of occurrence, for most regulatory and hazard
iden ca on purposes, the 1% percent annual chance ood is used.

Homes and business may su er damage and be suscep ble to collapse.
Floods pick up chemicals, sewage, and toxins from roads, factories, and
farms. Any property a ected by the ood may be contaminated with
hazardous materials. Debris from vegeta on and man made structures
may also be hazardous following the occurrence of a ood. In addi on,

oods may threaten water supplies and water quality, as well as ini ate
power outages. 
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Secondary E ects 

Flooding can pose some signi cant secondary impacts to the area where
the event has taken place. Some of the impacts to consider include
infrastructure and u lity failure and impacts to roadways, water service,
and wastewater treatment. These impacts can a ect the en re planning
district, making the area vulnerable to limited emergency services.  

Flood Maps 
 
FEMA DFIRM data was used for all locality ood mapping and analysis.
FEMA has replaced the digital Q3 ood data with DFIRM data (Digital
FIRM maps) that have links to databases containing the engineering
back up materials used to develop the map.(i.e. hydrologic and
hydraulic models, ood pro les, oodway data table, Digital Eleva on
Models,) Unlike the Q3 data, which lack the engineering back up
materials men oned before and are to be used as an advisory tool only,
DFIRMs will be of the same spa al precision and accuracy of the paper
maps and provide a more detailed and accurate ood map.
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Figure 4 Central Shenandoah PDC Floodplains
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Vulnerability Analysis 

Speci c areas that are suscep ble to ooding were determined by the
Central Shenandoah PDC when developing the Central Shenandoah
Valley Regional Flood Mi ga on Plan (FMA). See Appendix B for the
jurisdic onal ood maps; these maps provide detailed informa on on
areas suscep ble to ooding. These areas were taken into account
when comple ng the hazard iden ca on and risk assessment.

Many factors contribute to the rela ve vulnerabili es of areas within
the oodplain. Some of these factors include development which
increases the presence of people and property in the oodplain, ood
depth, velocity, eleva on, construc on type, and ood dura on.

FEMA Designated Repe ve Loss Proper es 

FEMA provides a Repe ve Loss List of the proper es in a community
that have received two or more ood insurance claims, greater than
$1,000, from the Na onal Flood Insurance Program (NFIP) within a ten
year meframe. The Repe ve Loss list includes per nent informa on
regarding the property address, dates of claims, amounts received and
owner informa on. Some of this informa on has been withheld from
Table 6; see your local NFIP coordinator for speci c informa on. Please
see the Appendix D for Table 6 which has repe ve loss structures in
our Region.

There are 6 repe ve loss proper es and 29 severe repe ve loss
proper es in the CSPDC (Appendix D). Note that FEMA designates
coun es, ci es and towns separately in the table.
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Structures At Risk Vulnerability  

Structures at risk to ooding were determined by two methods. For
many of the coun es and ci es, the CSPDC Flood Mi ga on Plan lists
the number of residen al and industrial buildings in the oodplain.
Table 7 is a summary of these at risk structures.
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Community Houses at Risk Housing Units % of Housing Units

Augusta County 2,608 24,818 10.51%

Bath County 250 2,053 12.18%

*Bridgewater, Town of 70 1,850 3.78%

*Broadway, Town of 100 976 10.25%

*Glasgow, Town of 138 494 28%

*Goshen, Town of 64 214 30%

*Gro oes, Town of 40 894 4.47%

Rockbridge County 703 8,486 8.28%

Rockingham County 5,017 25,355 19.79%

Staunton City 200 9,676 2.07%

Waynesboro City 958 8,332 11.50%

Total 9,736 78,720 12.37%

Table 7: Structures At Risk Due To Flooding From The CSPDC Flood Mi ga on Plan 

*Denotes town values that are also included in totals for the perspec ve County.
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For those communi es not covered by the CSPDC Flood Mi ga on
Assistance Plan, the numbers of structures at risk from ooding were
determined based on the percent area of the community in the

oodplain and the number of housing units from the 2000 Census.
Table 8 shows the number of at risk structures for these communi es.
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Table 8: Structures At Risk Due To Flooding  
Based On Percent Floodplain Area And 2000 Census Housing Units 

Community Housing 
Units

Total  
Area  

(sq mi)

Area in  
Floodplain 

(sq mi)

Houses 
at Risk

% of Housing 
Units

Buena Vista City 2,547 7 0.8609 313 12.29%

*Craigsville, Town of 474 1.945 0.158 39 8.12%

*Dayton, Town of 565 0.798 0.123 87 15.41%

*Elkton, Town of 919 1.377 0.227 151 16.49%

Harrisonburg City 13,133 18 0.9746 711 5.41%

Highland County 1,131 416 8.0919 22 1.95%

Lexington City 2,232 2 0.1348 150 6.72%

*Monterey, Town of 141 0.304 0.011 25 17.73%

*Mt. Crawford, Town of 109 0.345 0.057 18 16.52%

*Timberville, Town of 770 0.875 0.11 97 12.57%

Total 19,043 443 10.06 1,196 6.28%

*Denotes town values that are also included in totals for the perspec ve County.
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Es ma ng Losses 

Using the property values from Table 1, an es ma on of the poten al
ood loss for each structure was developed. Losses included structure

and contents damage using a method based on FEMA Bene t Cost
Analysis. Contents values were es mated as 30% of the structural
replacement value. Structural damage percentages for a 100 year event
were established as 11%. Contents damages were es mated as 50%
greater than the structural damage percentage. These values were used
to predict the damage from a 100 yr ood event for the structure. To
calculate an annualized ood damage es mate, it was assumed for each
structure damages began with a 25 yr event. A percentage of the 100 yr

ood damage value was used for events less frequent than the 100 yr
event.

For example, a parcel with 25% in the oodplain is es mated to have a
structure worth $100,000 based on the community parcel database.
The replacement value of the structure would be $110,000 and the
contents value $33,000. Damage to the structure (11%) would be
es mated at $11,000 with $1,815 in contents damage. Annual damage
for the structure and contents would be es mated at $320. In order to
take into account the number of structures in the oodplain (method 2),
the percent of oodplain area was mul plied by the total number of
housing units in the community to give the number of houses in the

oodplain. The number of houses in the oodplain (from methods 1 and
2) was then mul plied to the annual damage due to ooding to give the
total es mated loss for the region (Table 9). From Table 9, it is shown
that a large percentage of the es mated losses are in the coun es of
Augusta and Rockingham.
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Table 9: CSPDC Structure Vulnerability And Es mated Losses Due To Flooding 

Community Flood  
Policies

Total  
Housing 

Units

Medium 
Home  
Value

Total  
Structure Value  

Vulnerability

Total  
Loss  

Es mate

Augusta County 261 24,818 $110,900 $289,227,200 $926,612

*Craigsville, Town of 28 474 $64,800 $2,495,117 $7,994

Bath County 32 2,053 $79,700 $19,925,000 $63,835

Buena Vista City 91 2,547 $72,900 $22,817,700 $73,159

Harrisonburg City 88 13,133 $122,700 $87,239,700 $279,525

Highland County 12 1,131 $83,700 $1,841,400 $5,899

*Monterey, Town of 5 141 $84,200 $2,105,000 $6,744

Lexington City 8 2,232 $131,900 $19,785,000 $63,571

Rockbridge County 273 8,486 $92,400 $64,957,200 $208,107

*Glasgow, Town of 40 494 $66,400 $9,163,200 $29,357

*Goshen, Town of 13 214 $59,100 $3,782,400 $12,118

Rockingham County 489 25,355 $107,700 $540,330,900 $1,731,085

*Bridgewater, Town of 57 1,850 $126,300 $8,841,000 $28,324

*Broadway, Town of 19 976 $101,100 $10,110,000 $32,390

*Dayton, Town of 10 565 $120,600 $10,502,628 $33,648

*Elkton, Town of 25 919 $94,800 $14,362,028 $46,012

*Gro oes, Town of 29 894 $90,500 $3,620,000 $11,598

*Mt. Crawford, Town of 2 109 $96,700 $1,741,441 $5,579

*Timberville, Town of 8 770 $82,300 $7,966,640 $25,523

Staunton City 114 9,676 $87,500 $17,500,000 $56,066

Waynesboro City 185 8,332 $89,300 $85,549,400 $274,079

Total 1,789 97,763  $1,149,173,500 $3,681,938

*Denotes town values that are also included in totals for the perspec ve County.
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Cri cal Facili es 
 

The impacts of ooding on cri cal facili es can signi cantly increase the
overall e ect of a ood event on a community. It should be noted that
these facili es have been determined to be in the oodplain using
Geographic Informa on Systems (GIS) and should be used only as a
planning tool. In order to accurately determine if a structure is actually
in the oodplain, site speci c informa on must be available. Fi y two
cri cal facili es were determined to be within the FEMA designated

oodplain. Table 10 denotes the cri cal facili es that are located within
or in close proximity to the FEMA designated oodplains. Using a GIS,
the cri cal facility points were intersected with the FEMA ood zones. A
30 foot bu er on the facili es provided a radial distance from the center
of the building that was used to determine the proximity to the

oodplain. While Table 10 shows 52 cri cal facili es are located near or
in the oodplain, there is great diversity in the type of facility located
within or in close proximity to the oodplain. See Appendix A for a
lis ng of the cri cal facili es within the oodplain.
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Type Number of Facili es 
(Historic)

Church 28 (6)

Commercial 4

Government 4

Industrial 6

School 9 (5)

U li es 1

Total 52

Table 10: CSPDC Cri cal Facili es
Within FEMA Designated Floodplain
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4. Drought (High Ranking) 
 
Hazard History 
 

Table 11 includes descrip ons of major droughts that have occurred in
Virginia and the Central Shenandoah PDC. Events have been broken
down by the date of occurrence and when available, by individual
community descrip ons. When no community speci c descrip on is
available, the general descrip on should be used as represen ng the
en re planning area. 
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Date Damages

1930 1932

Considered the worst drought in Virginia history. Piedmont area
recorded only 21 inches of rainfall in 1930. The three largest rivers
(Potomac, Rappahannock and Rapidan) were reduced to mere
puddles.

1938 1942 Less severe than the previous 1930 drought. Saw below average
levels of rainfall and low stream ow levels in local rivers.

1962 1971
Also, less severe than the previous 30’ 32’ drought, however, the
cumula ve stream ow de cit was the greatest of all the major
droughts because of its lengthy dura on.

1976 1977

Ten months of below average precipita on. The drought began in
November of 1976 when rainfall totaled to only 50% to 75% of
normal. During the rest of the winter, the storms tracked across
the Gulf. During the spring and summer the storms tracked across
the Great Lakes. These weather pa erns created signi cant
drought throughout most of Virginia.

5/1980 8/1980
Warm and dry condi ons prevailed through the beginning of the
summer. June precipita on data show that much of Virginia
received record low rainfall. No crop damage reported.

1985 1986

Very li le rainfall began in December and the trend con nued
throughout the summer. Total precipita on for January and
February was 2 inches. Palmer Index values dropped below 2 by
June. High temperatures along with scarce precipita on created a
drought that lasted well into the fall.

6/1988 7/1988

A heat wave over the southeast produced warm and dry
condi ons over much of Virginia. Although the news reported
stories of a drought in Virginia, the Drought Monitoring Team
never stated in a report that these condi ons were indica ve of a
drought. Palmer Drought Index values were above 2.

Table 11: CSPDC Drought Hazard History
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Date Damages

5/1993 8/1993

Very warm temperatures and li le rain were noted beginning
June 5, 1993. Precipita on shortages were greater than ve
inches for southwestern and southeastern Virginia from May
through July. Surface soil moisture levels were low enough to
result in signi cant agricultural damage. However groundwater
remained at normal levels.

6/1999 9/1999

Northern Virginia and Shenandoah Valley experienced one of the
worst droughts of the 20th Century. Moisture shortages rst
became apparent in the summer of 1998. Record low stream

ows on the Rappahannock. Crops, ca le and sheries were all
su ering. Farm ponds completely dried up and sh died in the
tepid backwaters of the Chesapeake Bay. The drought was
beginning to move into the Piedmont. The Shenandoah River was
drier than it had been since the early 1930s drought. Considered
“one of the most profound droughts in Virginia during the 20th

century”.

2001 2004

Beginning in the winter of 2001, the Mid Atlan c Region began to
show long term drought condi ons. The Na onal Weather Service
made reports of moisture starved cold fronts that would con nue
throughout the winter. Stream levels were below normal with
record lows observed at stream gages for the York, James, and
Roanoke River Basins. By November of 2002, the U.S Secretary of
Agriculture had approved 45 coun es for primary disaster
designa on, while 36 requests remained pending. Governor
Warner banned lawn watering, car washing and the lling of
swimming pools. Wells dried up in rural areas as the water table
dropped dras cally.

Table 11: CSPDC Drought Hazard History (Con nued)
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Hazard Pro le 

A drought is a period of abnormally dry weather that persists long
enough to produce serious e ects like crop damage, water supply
shortages, etc. The severity of the drought depends upon the degree of
moisture de ciency, the dura on, and the size of the a ected area, as
well as, the demands of human ac vity and agriculture on water
supplies. Drought can a ect vast regions and large popula on numbers.
A drought is a silent but very damaging phenomenon and unlike other
natural disasters can last for years. Drought can ruin local and regional
economies that are agricultural and tourism based. Drought increases
the risk of other hazards like re, ash ood, and possible landslide and
debris ow. Droughts are a normal and recurrent feature of climate.
Sta s cs indicate that roughly every 22 years, a major drought occurs in
the United States, most seriously a ec ng the Prairie and Midwestern
states. The disastrous drought of the 1930s during which a large areas
of the Great Plains became known as the Dust Bowl, is one example.

Droughts are measured on the Palmer Drought Severity Index (PDSI)
which tracks moisture condi ons. The PDSI de nes an interval of me,
generally in months or years, during which the actual moisture supply at
a given place falls short of the clima cally appropriate moisture supply.
The range on the PDSI is from 4.0 (extremely dry) to +4.0 (excessively
wet), with the mid range ( 2.0 to +2.0) represen ng the normal or near
normal condi ons.

Table 12 provides a summary of drought categories and impacts. No ce
that water restric ons start o as voluntary and then become required.
For excessive heat, the Na onal Weather Service u lizes heat index
thresholds as criteria for the issuance of heat advisories and excessive
heat warnings.
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Vulnerability Analysis 

The 1990 U.S. Census contained detailed informa on about source of
water per Census block group. For purposes of this analysis, it was
assumed that areas with popula ons having less than 25% of public/
private water systems had a high vulnerability ranking. When a drought
occurs, these areas would likely have a larger impact since most homes
receive their water from wells, which may dry up during a drought.
Table 13 provides a summary of the 1990 popula on in three categories
of drought vulnerability. Note that the Table contains informa on
speci c to the towns; this informa on has also been included with the
county totals. As a result of using 1990 U.S. Census data, at the track
level, there are some discrepancies with the town boundaries. Boundary
adjustments into “high vulnerability” areas are a result of the older
census data, which is a data limita on issue. Future updates of this plan
will use, if available, the most current census data for water systems.
Based on the percentage of the popula on in the high vulnerability
category, Highland County has the highest percentage of people
vulnerable to drought (65%) followed by the coun es of Rockbridge
(53%) and Rockingham (49%). Figure 5 shows these categories for each
of the communi es.

Sec on IV: Hazard Iden ca on Risk Assessment Page 45 

Category Descrip on Possible Impacts 

D0 Abnormally
Dry

Going into drought: short term dryness slowing plan ng,
growth of crops or pastures; re risk above average. Coming
out of drought: some lingering water de cits; pastures or
crops not fully recovered.

D1 Moderate
Drought

Some damage to crops, pastures; re risk high; streams,
reservoirs, or wells low, some water shortages developing or
imminent, voluntary water use restric ons requested

D2 Severe
Drought

Crop or pasture losses likely; re risk very high; water
shortages common; water restric ons imposed

D3 Extreme
Drought

Major crop/pasture losses; extreme re danger; widespread
water shortages or restric ons

D4 Excep onal
Drought

Excep onal and widespread crop/pasture losses; excep onal
re risk; water emergencies created by shortages of water in

reservoirs, streams and wells.

Table 12: Drought Severity Classi ca on 
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Table 13: CSPDC Drought Vulnerability (from 1990 Census) 

Community High 
(< 25%) 

Medium 
(25%  50%) 

Low 
(> 50 %) Total 

Augusta County 18,936 8,105 27,636 54,677

*Craigsville, Town of 0 0 812 812

Bath County 1,333 851 2,615 4,799

Buena Vista City 0 0 6,406 6,406

Harrisonburg City 0 0 30,707 30,707

Highland County 1,722 913 0 2,635

*Monterey, Town of 0 222 0 222

Lexington City 0 0 6,959 6,959

Rockbridge County 9,788 6,409 2,153 18,350

*Glasgow, Town of 0 0 1140 1140

*Goshen, Town of 0 366 0 366

Rockingham County 28,040 11,204 18,238 57,482

*Bridgewater, Town of 0 0 3,918 3918

*Broadway, Town of 0 50 1159 1209

*Dayton, Town of 0 0 921 921

*Elkton, Town of 0 85 1850 1935

*Gro oes, Town of 0 0 1455 1455

*Mt. Crawford, Town of 228 0 228

*Timberville, Town of 0 1596 0 1596

Staunton City 0 0 24,461 24,461

Waynesboro City 0 0 18,549 18,549

Total 59,819 27,482 137,724 225,025

Percent Popula on with Public/Private Water Systems 

*Denotes town values that are also included in totals for the perspec ve County.
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Figure 5 CSPDC Drought Vulnerability
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5. Hurricane (High Ranking) Wind Impacts Only 

Hazard History

Listed below are major hurricane and wind events that have occurred in
the Central Shenandoah PDC. See Table 4, and Appendix A on ooding
for detailed informa on on the ooding impacts of hurricanes in the
Region.

Hurricane Camille August 1969
Hurricane Agnes June 1972
Hurricane Juan November 1985
Hurricane Fran September 1996
Hurricane Isabel – September 2003
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Figure 6 Central Shenandoah Planning District Hurricane Tracks
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The hurricane track map gives an idea of the historical occurrences in
the Central Shenandoah PDC Region (Figure 6). The hurricane in 1893,
which is “Not Named,” tracked through the eastern p of Rockingham
County with a Sa r Simpson hurricane category of 1. Other hurricanes
that have tracked through the Central Shenandoah PDC Region include
tropical depression Fran and Hurricane Isabel (category 1 and tropical
storm). Hurricanes that have not tracked through the Region s ll have
had a considerable impact on the Region. Notably secondary impacts
have caused loss of life, injury, property damage and widespread
infrastructure damage (i.e., power and phone disrup ons).

Hazard Pro le 

A tropical cyclone is the generic term for a non frontal synop c scale
low pressure system over tropical or sub tropical waters with organized
convec on and de nite cyclonic surface wind circula on. Depending on
strength, they are classi ed as hurricanes or tropical storms. Tropical
cyclones involve both atmospheric and hydrologic characteris cs, such
as severe windstorms, surge ooding, high waves, coastal erosion,
extreme rainfall, thunderstorms, lightning, and, in some cases,
tornadoes. Storm surge ooding can push inland, and riverine ooding
associated with heavy inland rains can be extensive. High winds are
associated with hurricanes, with two signi cant e ects: widespread
debris due to damaged and downed trees and damaged buildings; and
power outages.

Secondary Hazards 

Secondary hazards from a hurricane event could include high winds,
ooding, heavy waves, and tornadoes. Once inland, the hurricane's

band of thunderstorms produces torren al rains and, some mes,
tornadoes. A foot or more of rain may fall in less than a day causing

ash oods and mudslides. The rain eventually drains into the large
rivers, which may s ll be ooding for days a er the storm has passed.
The storm's driving winds can topple trees, u lity poles, and damage
buildings. Communica on and electricity may be lost for days. Roads
may be impassable due to fallen trees and debris.  
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Hurricane Damage Scale

Hurricanes are categorized by the Safer Simpson Hurricane Damage
Scale listed below (Table 14). Following the Table are detailed
descrip ons of each category and the poten al damage caused by each.
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Hurricane 
Category

Sustained 
Winds 
(mph)

Descrip on

1 74 – 95

Very dangerous winds will produce some damage: Well
constructed frame homes could have damage to roof,

shingles, vinyl siding and gu ers. Large branches of trees
will snap and shallowly rooted trees may be toppled.
Extensive damage to power lines and poles likely will
result in power outages that could last a few to several
days.

2 96 – 110

Extremely dangerous winds will cause extensive
damage: Well constructed frame homes could sustain
major roof and siding damage. Many shallowly rooted
trees will be snapped or uprooted and block numerous
roads. Near total power loss is expected with outages
that could last from several days to weeks.

3 111 – 129

Devasta ng damage will occur: Well built framed
homes may incur major damage or removal of roof
decking and gable ends. Many trees will be snapped or
uprooted, blocking numerous roads. Electricity and
water will be unavailable for several days to weeks a er
the storm passes.

4 130 – 156

Catastrophic damage will occur: Well built framed
homes can sustain severe damage with loss of most of
the roof structure and/or some exterior walls. Most trees
will be snapped or uprooted and power poles downed.
Fallen trees and power poles will isolate residen al
areas. Power outages will last weeks to possibly months.
Most of the area will be uninhabitable for weeks or
months.

5 > 157

Catastrophic damage will occur: A high percentage of
framed homes will be destroyed, with total roof failure
and wall collapse. Fallen trees and power poles will
isolate residen al areas. Power outages will last for
weeks to possibly months. Most of the area will be
uninhabitable for weeks or months.

Table 14: Sa r Simpson Hurricane Damage Scale
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Vulnerability Analysis 

HAZUS MH 
HAZUS MH was used to complete the wind analysis for vulnerability and
loss es mates. The HAZUS so ware has been developed by FEMA and
the Na on Ins tute of Building Sciences. Level 1, with default
parameters, was used for the analysis done in this plan. For analysis
purposes, the U.S. Census tracks are the smallest extent in which the
model runs. The results of this analysis are captured in the vulnerability
analysis and loss es ma on. HAZUS MH uses historical hurricane tracks
and computer modeling to iden fy the probable tracks of a range of
hurricane events at the U.S. Census Track level. Results from the model
are used to develop the annualized damages. The impacts of various
events are then combined to create a total annualized loss or the
expected value of loss in any given year. The FEMA HAZUS MH model
was used to determine hurricane wind vulnerability and losses. The
Hurricane Wind Probabilis c Model with HAZUS MH predicts hurricane
tracks, based on historical hurricane, for di erent return periods. Wind
gust ranges for three return periods are as follows:

50 yr wind gust range 56 62 mph
100 yr wind gust range 68 71 mph
1000 yr wind gust range 94 98 mph

The maximum wind gust for each probabilis c hurricane track is used to
predict structure vulnerability and losses using regional sta s cs for
di erent building stocks and occupancy. The following sec ons will
highlight the speci cs for building vulnerability for di erent building
types and occupancies.

Building Types 
Table 15 illustrates the probabilis c building stock exposure by building
type to hurricanes. For the Central Shenandoah PDC Region, wood
frame buildings account for a large percentage of the building stock.
Table 16 illustrates the building stock exposure broken down by the
type of occupancy. From the table, 83% of the building stock for the
Central Shenandoah PDC region is considered residen al, with
approximately 14% of the building stock coming from commercial and
industrial.

HAZUS MH hurricane model only conducts analysis at the U.S. Census
track level; which is larger than all of the towns in the region. Town
exposure has been es mated based on the percentage of the housing
units in the County.
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Table 15: Building Stock Exposure By Building Type (From HAZUS MH) 

Community  Wood Masonry Concrete Steel MH TOTAL 

Augusta County $2,348,057 $934,772 $99,713 $307,691 $117,382 $3,807,615

*Craigsville, Town of $35,034 $13,947 $1,488 $4,591 $1,751 $56,811

Bath County $300,188 $121,687 $29,210 $35,166 $8,248 $494,499

Buena Vista City $237,530 $96,936 $12,134 $23,575 $4,357 $374,532

Harrisonburg City $1,160,939 $737,195 $264,211 $484,710 $10,683 $2,657,738

Highland County $151,922 $55,048 $1,947 $8,697 $7,744 $225,358

*Monterey, Town of $9,465 $3,430 $121 $542 $482 $14,040

Lexington City $221,457 $144,956 $64,200 $79,922 $764 $511,299

Rockbridge County $797,923 $307,604 $25,171 $83,094 $45,955 $1,259,747

*Glasgow, Town of $40,111 $15,463 $1,265 $4,177 $2,310 $63,326

*Goshen, Town of $15,569 $6,002 $491 $1,621 $897 $24,580

Rockingham County $2,401,488 $946,000 $86,808 $229,962 $108,452 $3,772,710

*Bridgewater, Town of $184,495 $72,677 $6,669 $17,667 $8,332 $289,840

*Broadway, Town of $77,727 $30,618 $2,810 $7,443 $3,510 $122,108

*Dayton, Town of $47,657 $18,773 $1,723 $4,564 $2,152 $74,869

*Elkton, Town of $72,408 $28,523 $2,617 $6,934 $3,270 $113,752

*Gro oes, Town of $74,961 $29,529 $2,710 $7,178 $3,385 $117,763

*Mt. Crawford, Town of $9,007 $3,548 $326 $862 $407 $14,149

*Timberville, Town of $61,664 $24,291 $2,229 $5,905 $2,785 $96,873

Staunton City $943,574 $440,583 $85,584 $156,301 $1,012 $1,627,054

Waynesboro City $763,567 $324,758 $38,056 $103,054 $6,806 $1,236,241

TOTAL $9,954,743 $4,356,340 $729,483 $1,573,656 $340,685 $16,954,906

All values are in thousands of dollars

*Denotes town values that are also included in totals for the perspec ve County.
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Table 16: Building Stock Exposure By General Occupancy (From HAZUS MH) 

Community Residen al Commercial Industrial Agri. Religion Gov’t Ed. Total 

Augusta County $3,217,697 $326,175 $194,572 $20,448 $35,973 $3,908 $8,845 $3,807,618

* Craigsville, Town of $48,009 $4,867 $2,903 $305 $537 $58 $132 $56,811

Bath County $452,878 $21,892 $7,852 $907 $4,392 $2,607 $3,971 $494,499

Buena Vista City $332,182 $25,453 $9,893 $0 $5,015 $1,265 $724 $374,532

Harrisonburg City $1,820,119 $527,791 $135,296 $14,926 $39,652 $3,703 $116,243 $2,657,730

Highland County $206,296 $12,188 $2,437 $1,790 $1,335 $1,099 $213 $225,358

* Monterey, Town of $12,853 $759 $152 $112 $83 $68 $13 $14,040

Lexington City $384,287 $88,390 $1,165 $259 $8,293 $3,875 $25,032 $511,301

Rockbridge County $1,098,775 $76,022 $54,564 $7,212 $15,469 $4,433 $3,267 $1,259,742

* Glasgow, Town of $55,234 $3,822 $2,743 $363 $778 $223 $164 $63,326

* Goshen, Town of $21,439 $1,483 $1,065 $141 $302 $86 $64 $24,580

Rockingham County $3,308,546 $242,667 $106,619 $52,367 $47,450 $5,857 $9,211 $3,772,717

* Bridgewater, Town of $254,180 $18,643 $8,191 $4,023 $3,645 $450 $708 $289,840

* Broadway, Town of $107,085 $7,854 $3,451 $1,695 $1,536 $190 $298 $122,108

* Dayton, Town of $65,658 $4,816 $2,116 $1,039 $942 $116 $183 $74,869

* Elkton, Town of $99,757 $7,317 $3,215 $1,579 $1,431 $177 $278 $113,753

* Gro oes, Town of $103,275 $7,575 $3,328 $1,635 $1,481 $183 $288 $117,763

* Mt. Crawford, Town of $12,409 $910 $400 $196 $178 $22 $35 $14,149

* Timberville, Town of $84,955 $6,231 $2,738 $1,345 $1,218 $150 $237 $96,873

Staunton City $1,348,576 $213,605 $16,783 $1,884 $22,150 $8,174 $15,886 $1,627,058

Waynesboro City $1,039,554 $153,293 $23,731 $5,156 $13,249 $57 $1,198 $1,236,238

TOTAL $14,073,764 $1,751,752 $583,213 $117,381 $205,108 $36,702 $186,988 $16,954,907

All values are in thousands of dollars

*Denotes town values that are also included in totals for the perspec ve County.
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Cri cal Facili es 

Vulnerability to cri cal facili es from hurricane winds is fairly low
throughout the Region as a result of the low annualized hurricane wind
losses.

Loss Es ma on
Figure 7 shows that most of the Region’s annual probabilis c hurricane
losses are less than $20,000 per Census tract. The City of Lexington has a
high annual hurricane loss (greater than $40,000). A majority of the
areas in the $20,000 to $40,000 loss range are located in the valley
region of the PDC, where most of the popula on is centralized.
Annualized losses were es mated using the FEMA MAZUS MH model.
Na onal forests and parks dominant the Central Shenandoah Planning
District Commission, as a result the hurricane losses are reduced due to
the fact that most people do not live in the na onal forest areas.

Table 17 provides the loss es ma ons from HAZUS MH by building type.
As noted earlier, wood structures compose the majority of the
structures, and also account for the majority of the losses (63%). Table
18 shows the loss by occupancy type. Note that di erences between the
totals in the tables are due to rounding in the calcula ons in HAZUS MH.

HAZUS MH hurricane model only conducts analysis at the U.S. Census
track level; which is larger than all of the towns in the Region. Town
building stock loss has been es mated based on the percentage of the
housing units in the County.

Sec on IV: Hazard Iden ca on Risk Assessment Page 54 
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Table 17: Building Stock Loss By Building Type (From HAZUS MH) 

Community Wood Masonry Concrete Steel MH TOTAL 

Augusta County $158.19 $61.16 $2.65 $10.57 $9.93 $242.49

* Craigsville, Town of $2.36 $0.91 $0.04 $0.16 $0.15 $3.62

Bath County $12.63 $5.06 $0.35 $0.76 $0.51 $19.31

Buena Vista City $20.29 $8.30 $0.35 $1.14 $0.48 $30.56

Harrisonburg City $77.48 $53.11 $6.27 $18.85 $1.05 $156.76

Highland County $7.33 $2.54 $0.03 $0.18 $0.49 $10.58

* Monterey, Town of $0.46 $0.16 $0.00 $0.01 $0.03 $0.66

Lexington City $23.43 $12.11 $1.99 $4.48 $0.10 $42.10

Rockbridge County $54.59 $20.99 $0.70 $3.01 $4.17 $83.45

* Glasgow, Town of $2.74 $1.06 $0.04 $0.15 $0.21 $4.19

* Goshen, Town of $1.07 $0.41 $0.01 $0.06 $0.08 $1.63

Rockingham County $149.86 $58.13 $1.76 $6.93 $8.61 $225.30

* Bridgewater, Town of $11.51 $4.47 $0.14 $0.53 $0.66 $17.31

* Broadway, Town of $4.85 $1.88 $0.06 $0.22 $0.28 $7.29

* Dayton, Town of $2.97 $1.15 $0.03 $0.14 $0.17 $4.47

* Elkton, Town of $4.52 $1.75 $0.05 $0.21 $0.26 $6.79

* Gro oes, Town of $4.68 $1.81 $0.05 $0.22 $0.27 $7.03

* Mt. Crawford, Town of $0.56 $0.22 $0.01 $0.03 $0.03 $0.84

* Timberville, Town of $3.85 $1.49 $0.05 $0.18 $0.22 $5.79

Staunton City $75.07 $33.60 $2.02 $6.46 $0.10 $117.25

Waynesboro City $68.42 $30.56 $1.31 $5.27 $0.75 $106.32

Total $686.86 $300.87 $17.91 $59.55 $28.55 $1,093.75

*All values are in thousands of dollars

*Denotes town values that are also included in totals for the perspec ve County.
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Figure 7 CSPDC Annualized Total Hurricane Loss Es mate
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6. Severe Winter Storm (High Ranking) 

Hazard History

Listed below in Table 19 are major winter storm events that have
occurred in the Central Shenandoah Planning District. Major events
have been broken down by the date of occurrence and when available,
by individual community descrip ons. When no community speci c
descrip on is available, the general descrip on should be used as
represen ng the en re planning area.
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Table 19: CSPDC Severe Winter Weather Hazard History

Date Descrip on and Damages 

1/28/1772

A severe snowstorm struck the Mid Atlan c, dropping anywhere from
30 36 inches across the region. The storm became known as the
“Washington and Je erson” snowstorm because they were men oned
in both their diaries.

1/15/1831 Snows of over 13 inches fell on the Shenandoah Valley.

1/19/1857

Extreme cold hampered cleanup from a 12+ inch snowfall. The storm
also brought high winds with the snowfall, and a prolonged period of
near zero temperatures froze all rivers in the state. Snowfall was steady
for over 24 hours. Train service in the Valley was suspended for ten
days. Two buildings belonging to the Central Virginia Railroad caught

re but it was so could the re hydrants froze and there was no way to
put out the res.

1/18/1881

Sleet and freezing rain fell all day and everything was coated with ice.
Several ci zens had injuries from falling. There were several collisions
between sleds and horse drawn coaches. To walk on the icy roads,
people wrapped pieces of blanket around their feet.

2/1899

The Great Arc c Outbreak and Great Eastern Blizzard brought the
harshest winter condi ons ever experienced to the region. Mail service
was postponed, countless pipes burst and railroads were shut down,
causing fear that coal supplies would run out.

Harrisonburg: 14” of snow, temperature of 23°F recorded 
Highland County: temperature of 29°F recorded in Monterey 
Lexington: temperature of 9°F recorded, North River froze completely
over 
Rockingham County: 30” of snow in parts of the county, temperature of
36°F recorded in Timberville, temperature of 32°F recorded in Edom,

temperature of 40°F recorded in Brock’s Gap 
Staunton: 18” of snow, temperature of 18°F recorded
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Date Descrip on and Damages 

11/25/1938
An average of 6” of snow fell across the Shenandoah Valley.

Rockingham County: Between 50 and 75 cars were stranded on Rt. 33.
Many people were traveling during this Thanksgiving holiday weekend.

3/5 9/1962

A severe Nor’easter struck the en re east coast, dumping especially
heavy snow on western Virginia.

Harrisonburg: 20” of snow. 
Lexington: 20” of snow fell. 
Rockingham County: 27” of snow fell, stranding travelers overnight on
U.S. Rt. 11 near Lacey Springs. 
Staunton: 26” of snow fell.

3/26/1978

An Easter weekend ice storm brought branches and whole trees
crashing down onto power lines, with over 1” of ice accumula ng in
some places. Over 30,000 in the Shenandoah Valley were without
power, and over 2,000 were without telephone service. Radio sta ons
were knocked o the air and many basements were ooded.

2/11/1983

The Blizzard of ’83 struck Virginia, dropping heavy snow with dri s up
to 6 feet high.

Augusta County: 18 20” of snow fell. 
Harrisonburg: 20” of snow fell. James Madison University and Eastern
Mennonite University were closed, several tractor trailers jack knifed
on I 81. 
Lexington: 18” of snow fell. 
Rockbridge County: 15 24” of snow fell.

1/14/1912

An Arc c cold wave struck the region with subzero temperatures.
Across the area, water pipes froze, kitchen ranges exploded, trains
were delayed, and thousands of birds and small animals died.

Harrisonburg: temperature of 15°F recorded 
Rockingham County: temperature of 18°F recorded at Bridgewater,
temperature of 18°F recorded at Dayton, temperature of 20°F
recorded at McGaheysville 
Staunton: temperature of 25°F recorded. One man froze to death. 

Table 19: CSPDC Severe Winter Weather Hazard History  (Con nued) 
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Date Descrip on and Damages 

3/13/1993

The Storm of the Century struck the east coast, causing 4 feet of
snow in some areas and dri s of up to 15 feet. One hundred and

y (150) Americans lost their lives to the storm. In the Central
Shenandoah Valley Region, the storm dropped between 12” and 22”
of snow, with near hurricane force winds crea ng dri s of 8’ to 10’
deep. Extremely low wind chills caused problems for farmers trying
to feed livestock and dri s prevented farmers trying to move the
animals to sheltered places.

Harrisonburg: Roofs of 2 businesses collapsed under the weight of
the 10’ snow dri s. 
Rockbridge County: 12” 22” of snow fell and 5,000 people lost
power. 
Rockingham County: 13” 22” of snow fell; winds of up to 70 m.p.h.
caused dri s of 6’ 7’. 
Staunton: 18” of snow fell and 200 people were without power. The
Na onal Guard was deployed in Staunton. 

2/10 11/1994

A severe ice storm struck Virginia, bringing 1” 3” of solid ice, causing
$61 million dollars in damage promp ng the governor and President
Clinton to declare the state a disaster area. Roads were treacherous
across the Central Shenandoah Valley Region, where 24 out of the
past 54 days had had winter precipita on.

1/6 13/1996

The Blizzard of 1996 struck the east coast, killing 40. The Governor
declared a State of Emergency in Virginia, with the hardest hit area
being the Shenandoah Valley, with over 40” of snow reported in
areas of Shenandoah Na onal Park. The Central Shenandoah Valley
area reported an average of 28” 30” of snowfall. Local governments
also declared states of emergency and all non essen al travel was
banned. VDOT needed crawler tractors to plow the snow in higher
eleva ons because the snow was too deep for regular plows. In
Virginia, snow removal costs were es mated at 50 million dollars
and another 7 million dollars was spent in repairs to damaged
infrastructure. Dozens of hikers were stranded in the Shenandoah
Valley. Eight hundred (800) persons throughout the State required
shelter.

Highland: 24” 30” of snowfall was reported.
Staunton: The Na onal Guard’s humvees were used by rescue
personnel to assist with emergency calls.

Table 19: CSPDC Severe Winter Weather Hazard History (Con nued)
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Date Descrip on and Damages 

2/14 18/2003

A complex storm system known as the “Presidents’ Day Storm”
dropped snow and sleet across the State of Virginia. In some places,
schools were closed for a week. Across the northern Central
Shenandoah Valley, 12 to 20 inches of snow and sleet fell. Across the
southern Central Shenandoah Valley, 7 to 12 inches of snow and sleet
fell.

Augusta County: 1.5 million dollars worth of damages reported.
Barns and turkey sheds collapsed killing livestock. A 39 year old man
died a er sledding into the path of a car in Craigsville.
Bath County: Received 5 to 8 inches of snow and sleet.
Highland County: A turkey house collapsed near McDowell and
killed 500 turkeys.
Rockingham County: Twelve (12) chicken/turkey houses collapsed
killing 37,000 chickens/turkeys. A dairy barn collapsed in Gro oes,
killing one cow and injuring 17.

2/12/2007

Complex storm of snow and sleet. In Northwestern and Central
Virginia, snowfall ranged from 1 7 inches with sleet between 1/10
and 3/4 of an inch. There were dozens of automobile accidents,
including pileups of dozens of cars on A on Mountain. The storm
caused 22 deaths in the U.S. In the region, as many as 20,000 people
lost power at the height of the storm. Ice was followed by gusty
winds and bi er cold. Virginia Governor declared a State of
Emergency for the State.

Augusta County: Was hardest area hit in the Central Shenandoah
Region and the County declared a local state of emergency.

Table 19: CSPDC Severe Winter Weather Hazard History (Con nued)
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Date Descrip on and Damages 

12/18 19/2009

A strong area of low pressure tracked up the Mid Atlan c Coast and
tapped into moisture from the Gulf of Mexico and the Atlan c Ocean
causing copious amounts of precipita on to develop. The severe
winter storm that hit the Shenandoah Valley in December 2009 was
one of the biggest snow falls in the past 13 years. Snow fall was
recorded ranging from 18 inches to 28 inches of snow during the 2
day storm throughout the Valley. The Virginia State Police es mated
the storm caused a 42% increase in calls for service. State Troopers
responded to more than 4,000 tra c crashes and disabled vehicles.
O cials reported only 2 tra c fatali es. Interstates 81 and 77 were
hit the heaviest with tra c accidents.

Harrisonburg: 13 inches of snow recorded.
Rockingham County: Received up to 2 feet of snow.
Staunton: Used 96’ storm experience in prepara on for 09’ storm.
They had had 20 people in the armory on stand by to get people out
of trouble. Biggest community problem was the amount of disabled
vehicles on the road.

2/5 10/2010

Governor McDonnell declared Virginia in a state of emergency as the
second severe storm of the season hit in February, dropping nearly 2
feet of snow throughout the state on February 5 6, 2010. This was
followed by another system that dropped more snowfall on February
9 10, 2010. Gov. McDonnell assisted the state by deploying Na onal
Guard soldiers and emergency response teams. VDOT used up all
$79 million budgeted for statewide snow removal and nearly
exhausted their $25 million reserve. The Na onal Weather Service
described the storm as very heavy, wet snow with strong winds.
Dominion Virginia power reported half of the 200,000 power outages
came from the Charlo esville and Shenandoah Valley region, while
Appalachian Power reported an addi onal 40,000 outages in the
Valley. Virginia State Police responded to more than 2,000 tra c
crashes and disabled vehicles along with 2 tra c fatali es.

Staunton – accumulated 15 inches of snowfall.
Augusta County received 16 inches of snowfall.
Waynesboro – accumulated 13.5 inches of snowfall.
Rockingham County received between 13 and 17 inches of snowfall.
During the second snowfall, parts of Rockingham received an
addi onal 6 inches.
Bath County totals were between 15 18 inches for both storms.

Table 19: CSPDC Severe Winter Weather Hazard History (Con nued)
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Hazard Pro le 

Winter storms may include a variety of cold weather condi ons such as
heavy snowfall, extreme cold temperatures, freezing rain, sleet, ice, and
high winds. Blizzards are a type of winter storm with high winds and
considerable blowing snow. Winter storms may last from just a few
hours to several days and a ect our en re region. The impacts of
winter storms include downed power lines and trees, hazardous walking
and driving condi ons, road closures, and business, government
facili es and school closures. Health risks include hypothermia and
frostbite if exposed to winter storm condi ons and heart a acks due to
overexer on. Winter storms are considered decep ve killers because
most deaths are not directly related to the actual storm event. The
leading cause of death and injury during winter storms is automobile
accidents when freezing rain and sleet cause road surfaces to become
extremely treacherous and dangerous to motorists. Other dangers
related to winter weather and extreme cold include exposure,
hypothermia, and asphyxia on due to improper use of hea ng systems.
House res occur more frequently in the winter months and during
winter storms because of the use of alterna ve hea ng sources. Frozen
water lines and limited access to waterlines poses a signi cant risk for

gh ng res in the winter weather. Injury or death caused by chain saw
accidents and electrocu on are also possible in the a ermath of the
winter storm as residents try to remove fallen trees and power lines.

Winter storms also impact our economy. Public funds are generally
associated with labor and equipment costs for snow removal, road clean
up and repair and u lity restora on. Business losses are a ributed to

closures and the inability of employees and customers to travel.
Electrical, communica on and u lity disrup on also impact the private
sector. Buildings may be damaged or destroyed when heavy snow loads
collapse roofs. The agricultural economy can also su er as a result of
winter storms especially those that occur later in the season a ec ng
crops and livestock.

Sec on IV: Hazard Iden ca on Risk Assessment Page 63 
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Predictability and Frequency 
Winter storms can be a combina on of heavy snowfall, high winds, ice
and extreme cold. These are classi ed as extra tropical cyclones that
originate as mid la tude depressions. Winter weather impacts the
Central Shenandoah between the months of November and April, with
varied intensi es from east to west. In order to create a winter weather
hazard poten al map that captures this variability, gridded climate data
was obtained from the Climate Source and through the VirginiaView
program. This data was developed by the Oregon State University
Spa al Climate Analysis Service (SCAS) using PRISM (Parameter
eleva on Regressions on Independent Slopes Model). This climate
mapping system is an analy cal tool that uses point weather sta on
observa on data, a digital eleva on model, and other spa al data sets
to generate gridded es mates of monthly, yearly, and event based
clima c parameters.

PRISM data was selected for this analysis because it is an interpola on
system that incorporates eleva on uctua on into the regression
equa ons that are used to predict the gridded varia on of each climate
parameter. This winter weather risk assessment uses monthly normal
precipita on, mean annual days with snowfall greater than 1 inch, and
mean monthly snowfall PRISM data to develop snow and ice poten al
maps for the state. These datasets have been generated to incorporate
topographic e ects on precipita on, capture orographic rain shadows,
and include coastal and lake e ect in uences on precipita on and
snowfall. The monthly precipita on grid provides a 30 year
climatological average of total precipita on in inches. The mean
monthly snowfall grid provides a 30 year climatological average depth
of freshly fallen snow in inches. The mean annual days map reveals the
30 year average of the number of days that a loca on will receive
greater than 1 inch of snowfall in a 24 hour period in a given year.

A criterion of greater than 1 inch was selected for winter snowfall
severity assessment because this depth will result in complete road
coverage that can create extremely dangerous driving condi ons and
will require snow removal by the local community. This amount of
snowfall in a 24 hour period can also lead to business closure and school
delays or cancella on. Figure 8 shows the average number of days with
snowfall greater than one inch for the state and Figure 9 shows the
same for the Central Shenandoah PDC region. The average number of
days with snowfall increases drama cally in the Shenandoah, Allegheny
and Blue Ridge Mountain ranges bordering the coun es of Highland,
Bath, Augusta and a small por on Rockingham.
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Figure 8  Virginia Average Number Of Days With Snowfall > 1 Inch  
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Ice Poten al 

Another challenge with winter weather in Virginia and the Central
Shenandoah Planning District Region is the amount of ice that o en
comes as part of winter weather. Snowfall and ice poten al are
generated based on the percentage di erence between the total
precipita on from November to April and the corresponding liquid
equivalent snowfall depth. Since snowfall is in a frozen state, it does not
accumulate on the surface the same way that liquid rainfall would, in
order to account for this di erence, there are characteris c snow/rain
rela onships that have been created. For example, a value of 1 would
mean that all of the precipita on at the loca on falls as liquid rainfall,
and a value of 0.5 would mean that half of the precipita on falls as
liquid rainfall and half falls as frozen precipita on. It is assumed that the
lower the percentage, the greater poten al that precipita on within
these months is falling as snow. The values in the middle of the two
extremes would represent regions that favor ice condi ons over rain
and snow. A ve quan le distribu on was applied to the output
statewide grid to split the percentages into ve characteris c
climatological winter weather categories (snow, snow/ice, ice, rain/ice,
and rain). Figure 10 shows the statewide map and Figure 11 shows the
Central Shenandoah PDC Regional Map. Rockbridge County and parts of
Bath and Rockingham Coun es receive a mixture of the di erent types
of winter weather. 
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Figure 9  CSPDC Average Number Of Days With Snowfall > 1 Inch  
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Figure 10  Virginia Hazardous Winter Weather Poten al Based On LEQ Precipita on  

Figure 11  CSPDC Hazardous Winter Weather Poten al Based On LEQ Precipita on  
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Vulnerability Analysis 

Figures 9 and 11 show the rela ve overall winter weather and ice
poten al for the Central Shenandoah Region. Figure 12 and 13 show
rela ve risk or vulnerability based these previous maps. These were
developed by assigning a high risk to those census blocks within the
regions with the greatest poten al for snowy days (> 1 in of snow) or
ice. Division into high, medium and low were based on the levels
predicted from poten al maps. Tables 20 and 21 show the popula on
in each county impacted by the overall snowfall and ice risks. Highland
County has the highest rela ve snowfall risk, followed by Rockingham
County. Rockbridge County has the highest rela ve ice poten al for the
region. Future revision of this plan will need to develop a method to
calculate the poten al loss from these winter storms. Note Tables 20
and 21 indicate the town popula ons impacted; the county totals
include the popula ons of the towns. Future revision of this plan will
need to develop a method to calculate the poten al loss from these
winter storms.

Rela ve snowfall risk (Figure 12) illustrates Highland County and the
Town of Monterey with the highest rela ve poten al for snow, followed
by a band of medium snow poten al in the coun es of Rockingham,
Augusta and Bath and in the Town of Craigsville. The southeast por on
of the county has a rela vely low poten al for snow, with the excep on
being the eastern por on of Rockingham County and the Town of
Gro oes.

Rela ve ice risk (Figure 13) characterizes the region as low and medium
poten al for receiving ice as the dominant type of winter weather.
Areas with medium poten al for ice are clustered around Rockbridge
and Augusta Coun es, including the ci es of Lexington, Waynesboro
and Buena Vista and the towns of Goshen and Glasgow.

The winter weather mapping resolu on does not support town based
analysis, since most towns in the CSPD would be represented by one or
two pixels at this resolu on. As weather data has be er spa al
resolu on in the future, the ability to create prac cal town based
analysis will be improved. While Tables 20 and 21 show town based
vulnerability, the analysis method was designed to derive broad regional
vulnerability comparisons, not pinpoint loca on comparisons. Also, the
nature of winter storm preparedness and impact cannot be represented
with snow or ice poten al maps.  
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Figure 12  Central Shenandoah PDC Snowfall Rela ve Risk  

Figure 13 Central Shenandoah PDC Rela ve Ice Risk
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Table 20: Central Shenandoah PDC Popula on Snowfall Rela ve Risk 

Community Low Medium High 

Augusta County 61,222 7,781 0

*Craigsville, Town of 0 812 0

Bath County 0 5,083 0

Buena Vista City 6,305 0 0

Harrisonburg City 43,104 0 0

Highland County 0 0 2,566

*Monterey, Town of 0 0 222

Lexington City 6,830 0 0

Rockbridge County 21,732 0 0

*Glasgow, Town of 1,140 0 0

*Goshen, Town of 366 0 0

Rockingham County 50,999 18,844 0

*Bridgewater, Town of 3,918 0 0

*Broadway, Town of 1,209 0 0

*Dayton, Town of 921 0 0

*Elkton, Town of 1,935 0 0

*Gro oes, Town of 0 1,455 0

*Mt. Crawford, Town of 228 0 0

*Timberville, Town of 1,596 0 0

Staunton City 23,519 0 0

Waynesboro City 20,120 0 0

Total 233,831 31,708 2,566

*Denotes town values that are also included in totals for the perspec ve County.
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Table 21: Central Shenandoah PDC Popula on Ice Rela ve Risk 

Community Low Medium High 

Augusta County 61,222 7,781 0

*Craigsville, Town of 812 0 0

Bath County 5,083 0 0

Buena Vista City 0 6,305 0

Harrisonburg City 43,104 0 0

Highland County 2,566 0 0

*Monterey, Town of 222 0 0

Lexington City 0 6,830 0

Rockbridge County 0 21,732 0

*Glasgow, Town of 0 1,140 0

*Goshen, Town of 0 366 0

Rockingham County 69,843 0 0

*Bridgewater, Town of 3,918 0 0

*Broadway, Town of 1,209 0 0

*Dayton, Town of 921 0 0

*Elkton, Town of 1,935 0 0

*Gro oes, Town of 1,455 0 0

*Mt. Crawford, Town of 228 0 0

*Timberville, Town of 1,596 0 0

Staunton City 23,519 0 0

Waynesboro City 4,952 15,1680 0

Total 188,450 79,655 0

*Denotes town values that are also included in totals for the perspec ve County.
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7 – Land Subsidence & Karst (Medium Ranking) 

Hazard History

Because sinkholes caused by karst are very site speci c and o en occur
in undeveloped areas, there is no exis ng long term record for our
region or for Virginia. Although, during the past 30 years, in VDOT’s
Staunton district that covers the Shenandoah Valley, with Harrisonburg
at its center, 350 sinkholes have threatened roads in the district.
However, in recent years there have been a number of sinkholes
reported on Interstate 81 which runs through our region along a karst
line. Over a two year period, there were six sinkholes on Interstate 81
and secondary roads in our region cos ng VDOT an average of $15,000
per event to repair. A few other occurrences are included in Table 22.
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Table 22: Central Shenandoah PDC Karst And Land Subsidence Hazard Histories

Date Damages

8/11/1910

Staunton: Three sinkholes opened up on Lewis and Baldwin
Street and Central Avenue. One of the sinkholes was so large
that it swallowed a 35 foot maple tree and a house. Parts of
other houses also fell into the sinkhole, and one worker was
killed when he fell into one of the chasms caused by the sinkhole
as it was being repaired.

4/16 8/4/1961
2/27 4/?/1962
3/2 22/1963
11/21/1972
4/2/1982
4/12/1983

Incidences of sinkholes opening up in the Town of Timberville.

Spring, 2000

Thirty two sinkholes were reported a er 7” of rain fell in April
a er a long dry spell.

Staunton: Sixteen landslides occurred along Staunton District
roads.

3/2001

Augusta County: Interstate 81 was closed for a nine mile stretch
due to the sudden appearance of three sinkholes. The largest
sinkhole measured 20 feet long, 11 feet wide and 22 feet deep,
cos ng over $100,000 to repair.

10/28/2001 Staunton: A 45 feet deep sinkhole opened up in downtown
Staunton on Lewis Street.

10/7/2005 Sinkhole opened up in Town of Timberville.
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Hazard Pro le 

Karst topography can be described as a landscape formed over
limestone, dolomite, or gypsum, and characterized by sinkholes, caves,
and underground drainage. Because of our mountainous terrain, much
of our Region is karst and characterized by the presence of sinkholes,
sinking streams, springs, caves, and solu on valleys.

Occasionally the land surface in karst regions may collapse crea ng
sinkholes. Sinkholes are classi ed as natural depressions of the land
surface and caused when the acidic groundwater dissolves the
surrounding geology. Most of these events are triggered by man's
ac vi es in the karst environment. Excessive pumping of groundwater
from karst aquifers may rapidly lower the water table and cause a
sudden loss of buoyant forces that stabilize the roofs of cavernous
openings. Man induced changes in surface water ow and in ltra on
also may cause collapse. Most sinkholes that form suddenly occur
where soil that overlies bedrock collapses into the pre exis ng void.
Sinkholes can cause damage to bridges, roads, railroads, storm drains,
sanitary sewers, canals, levees, and private and public buildings.
Another problem associated with karst topography is its impact on the
aquifers and groundwater contamina on. The greatest impact is where
polluted surface waters enter karst aquifers. This problem is universal
among all karst that underlie populated areas. The groundwater
problems associated with karst are accelerated with the advent of (1)
expanding urbaniza on; (2) misuse and improper disposal of
environmentally hazardous chemicals; (3) shortage of suitable
repositories for toxic waste (both household and industrial); and (4)
ine ec ve public educa on on waste disposal and the sensi vity of the
kars c groundwater system.

Hazard Areas 

A majority of the karst regions in Virginia follow Interstate 81, as seen in
Figure 14, running northeast to southwest through Augusta County,
Harrisonburg City, Rockingham County, Staunton and Waynesboro Ci es
and Rockbridge County. Figure 14 denotes the loca ons in the Planning
District that are more suscep ble to karst hazards. These areas are
broadly de ned and mapped with a general understanding of karst
hazard risks. A more detailed study would be required to determine the
actual vulnerable structures at individual sites within these risk areas.

Sec on IV: Hazard Iden ca on Risk Assessment Page 73 



Central Shenandoah Valley All Hazards Mi ga on Plan 2013 

Sec on IV: Hazard Iden ca on Risk Assessment Page 74 

Figure 14 Central Shenandoah PDC Karst Zones
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Vulnerability Analysis 

Table 23 illustrates the number of cri cal facili es and popula ons in
the mapped karst zones. Augusta County (32%) and Staunton City (16%)
have the largest amount of cri cal facili es in karst zones, while
Rockingham County (31%), Augusta County (22%) and Harrisonburg City
(21%) have the largest amount of the total popula on in karst zones.
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Community Popula on In 
Karst Zones 

Cri cal Facili es 
Near Karst Zones 

Augusta County 39,276 163

Bath County 3,922 9

Buena Vista City 2,873 20

Harrisonburg City 38,582 28

Highland County 956 14

Lexington City 3,496 26

Rockbridge County 11,702 55

Rockingham County 56,031 53

Staunton City 14,996 81

Waynesboro City 10,421 65

Total 182,255 514

Table 23: CSPDC Popula on And Cri cal Facili es Near Mapped Karst Zones 
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8. Tornado (Medium Ranking) 

Hazard History

Throughout its history, the Central Shenandoah Region has experienced
several tornadoes. While not as common as ooding or winter storms,
tornadoes have caused fatali es, personal injuries, and property
damage in the Region. Tornadoes that have struck this area range from
F0 (Weak, with 40 72 mph winds) to F2 (Strong with 113 157 mph
winds) and are usually associated with severe thunderstorms. Table 24
details major tornado events in the CSPDC.
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Table 24: Tornado Hazard History

Date Loca on Magnitude Descrip on and Damages Interes ng Facts 

6/14/1834 Rockbridge Co. N/A

Wind/hail most destruc ve to residents
within their memory. Damage path 18 miles
long and 16 miles wide. Trees were a ened
and windows broken.

Hail was “hen egg” size,
measuring 8 9 inches in
diameter.

6/4/1911

Staunton and
Augusta County

(Possibly started
in Mt. Solon
area, blew s.
east to Staunton
where it
zigzagged north
and east also hit
Greenville,
Fishersville, and
Verona from
Augusta it
crossed into
Nelson and
Amherst Cos.)

N/A

Damage path was 30 miles long and 7 miles
wide – shaped like an hour glass. Hail ranged
in size from marbles to goose eggs. Windows
broken. People were injured but no fatali es.
Water damage to houses. Roofs blown o .
Barns destroyed. Crops damaged. Many
people caught outdoors on Sunday a ernoon
ou ngs. Staunton property loss $25,000
$50,000. County crop loss $1 million.
Turkeys/ chickens killed at farms. Boy Scouts
helped clean up damaged houses. Four
carloads of glass were sold to replace broken
windows in Staunton.

“A handsome Persian cat
belonging to Miss Florence
Parrent was struck by lightning,
and its tail hairs singed. Tabby
was badly scared but not badly
hurt”

Staunton News Leader 6/5/1911
Cover page

9/22/1921

Augusta Co.

(1 mi. w. of Mint
Springs moved
to Barterbrook)

F2

Damage path 5 miles long and 100 yards
wide. Damage amounts not known. No
reports of fatali es. Mother and child were
severely injured when their home was
destroyed and sca ered ½ a mile.
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Table 24: Tornado Hazard History (Con nued)

Date Loca on Magnitude Descrip on and Damages Interes ng Facts 

5/2/1929
“Virginia’s
Deadliest
Tornado
Outbreak”

Bath Co. N/A

Bath County in Cowpasture Valley. Valley at
an eleva on of 1500 feet. 10 people were
injured but no one was killed. Trees
damaged, roof blown o , barns destroyed, 2
people injured in Bath Co. 2 schools
damaged here but students had been
released. Several homes and a church at
Nimrod Hall destroyed. Weather turned cold
and snow fell a er the storm.

“In some places, where a house, a barn, a
garage or other building stood, there is only a
bare spot to indicate where a structure
stood, not even a splinter of the building
being le .” – Lexington News Gaze e
5/7/1929

Storm swept across 12 states
from Florida to Missouri to VA
more than 200 injured and
approx. 40 killed in U.S. (22 in
VA). Five tornadoes in VA that
day. 22 people killed and over
150 injured. $1/2 million in
damages.

4 schools destroyed including one
school at Rye Cove in Sco
County where 12 children and 1
teacher were killed and 42
injured.

4/5/1952
(2
tornadoes
that day)

Augusta Co. &
Rockingham Co. F2

Augusta Co. tornado tracked 1 mile and had
a damage path 150 yards wide. No fatali es
and 2 people injured.

Rockingham: Damage path 4.9 miles long and
100 yards wide.

No damage amounts known.

4/28/1959 Highland Co. F1 Damage path not known. Damage to
property es mated at $2,500.

7/1/1959 Augusta Co. F1
Tracked 11.3 miles with a damage path of
100 yards. No fatali es or injuries. Damage
to property was $25,000.

8/6/1960 Rockingham Co. F2
Damage path unknown. There were no
injuries. Damage amounts to property were
$25,000.

11/29/1963 Augusta Co. F2

Damage path was one mile long – width not
known. No fatali es or injuries. A house
under construc on was leveled and the roof
came o another house. Damage es mated
at $50,000.

4/4/1974
“Super
Outbreak”

Augusta Co.
Staunton
Bath Co.
Highland Co.*

*Possible
touchdown in
Big Valley area.

F2 in
Augusta

In Augusta Co., tornado struck near
Westview, moved n. east to Weyers Cave.
Damage path was 18 miles long and 200
yards wide. Blew over 90 barns, destroyed 2
homes, damaged 4 homes, outbuildings and
a school. Verona area hit hard. Ft. De ance
High School lost part of the roof. Augusta
Co. damage $2.5 million. Roof damage to
Staunton City Hall. In Bath Co., Bacova
Junc on and Millboro were a ected.
Millboro – roofs blown o , windows broken,
barns damaged.

These tornadoes were the last of
the Super Outbreak which totaled
148 tornadoes over 2 days. Most
of the tornadoes were recorded
in a 24 hour period. Outbreak
a ected 13 states. The average
path length of the tornadoes was
18.7 miles. Six of the tornadoes
were F5s. 330 people died in the
U.S. 2 deaths in VA. 19 coun es
in VA were hit with
thunderstorms or tornadoes .
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Table 24: Tornado Hazard History (Con nued)

Date Loca on Magnitude Descrip on and Damages Interes ng Facts 

6/5/1975 Augusta Co. &
Rockbridge Co. F0

Tornado struck near Lyndhurst. The weak
tornado tracked .2 miles with a damage path
of 30 yards wide. Destroyed a small building
and 25 30 trees. Damage es mated at
$2,000. No deaths or injuries.

Tornado struck near Collierstown – damaged
trees and fences. Damage es mated at
$1,000.

8/15/1975 Rockingham Co. F1

Tornado struck Melrose area which is 6 miles
NW of Harrisonburg. Damage path 1 mile
long and 27 yards wide. No injuries.
Tornado overturned a trailer, ripped o a
roof, and carried away outbuildings.
Damages $25,000.

10/2/1979 Town of Dayton F1

Damage path 1.1 miles long and 37 yards
wide. No injuries. Snapped o tree tops and
u lity poles, broke windows. Flipped an
unoccupied trailer. Damages $25,000.

5/4/1990 Augusta Co. F2

Damage track was 7 miles long and 27 yards
wide. Hit Augusta Springs and Swoope.
Tornado tracked a mile through community
of Augusta Springs. Li ed 2500 feet over
mountains and set back down again on other
side. 2 people killed in mobile home in
Swoope. 3 injured in Swoope and 7 injured
in Augusta Springs. Damages were 2.5
million dollars.

The tornado formed in a
thunderstorm along a warm front
well out ahead of the expected
threat area.

6/10/1995 Waynesboro &
Augusta Co.

Strong F2
F1 F2

Touched down on west side of Waynesboro.
Tracked 3.5 miles through the County and
southwest por on of the City. Damage path
averaged 300 yards wide. No deaths or
injuries. Hit industrial area, peeling o roofs
and damaging 15 20 homes. Damages = $2
million.

Tornado ipped a 22.5 ton crane
and mowed down over 100 pine
trees in a park. Quarter sized hail
accompanied the storm.

6/24/1996 Town of
Broadway F1

Damage path was .5 miles long and 100 yards
wide. No injuries. Tornado tore roofs o 2
homes and 2 poultry houses. Damaged
trees. Damage es mates $40,000.

Several chimney’s were blown of
homes.

7/11/1999 Harrisonburg &
Rockingham Co. F0

Damage path was .1 mile long and 15 yards
wide. No injuries. Damage to a store’s n
roof and shingles on a home. Damages
es mated at more than $2,000.
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Table 24: Tornado Hazard History (Con nued)

Date Loca on Magnitude Descrip on and Damages Interes ng Facts 

7/31/1999 Augusta Co.

F1
(Small land
spout or
tornado)

Struck 5 miles east of Staunton. Damage
path .1 mile long and 100 yards wide.
Destroyed a barn, damaged a greenhouse,
and took down trees. No injuries. Damage
es mates: $15,000. Storm produced 3/4
inch in diameter hail.

A 100 pound beam from a barn
roof was buried in the ground
and the roof rolled into a ball by
the force of the wind.

5/9/2003 Augusta Co. F0

A weak tornado touched down in Verona,
then moved southeast to Hermitage.
Tornado downed a 195 foot radio tower. The
path of the tornado was 5 miles long and 100
yards wide. Storm also downed trees in New
Hope and produced hail near Mt. Solon.

8/2/2008 Town of Elkton EF0

Tornado touched down on the banks of the
South Fork of the Shenandoah River along
Park Avenue. The tornado’s path was 1/4
mile long and 70 yards wide. This series of
strong thunderstorms also produced large
hail.

Witnesses spo ed swirling wind
and a funnel cloud.

4/16/2011 Augusta Co.
Rockbridge Co.

EF1
EF0 Please See Storm Report That Follows

On April 16, 2011, a devasta ng storm system made its way across the United States. Origina ng over the Paci c Ocean, it
intensi ed early morning in Oklahoma, then tracked its way eastward over Arkansas, Mississippi, Alabama, and Georgia,

nally se ling overtop of North Carolina and Virginia. The storm developed as expected in the Midwest. Overnight, it
merged into a fast moving cold front crossing over Arkansas into the Mississippi River Valley. It drew in warm day me air,
strengthening even more as it drew closer to the East Coast, hi ng North Carolina the hardest.

The storm claimed its rst 5 lives Thursday night in Oklahoma. Authori es have reported that 7 more died in Arkansas, 7 in
Alabama, 2 in Oklahoma, and 1 in Mississippi. It was one of the deadliest storms in recent history. Weather service o cials
reported more than 240 tornadoes ba ered 15 states and took at least 44 lives. 62 tornadoes and nearly half of recorded
deaths were reported in North Carolina alone. Meteorologist Sco Sharp of Raleigh said, “The condi ons that allowed for
the storm, occur on the Great Plains maybe twice a year, but they almost never happen on the east coast.”

Ber e, North Carolina saw the most devasta on, recording 11 deaths during Saturday’s storm. Bladen County deaths
included a 92 year old father and his 50 year old son as they were thrown from their mobile home in the Town of Ammon.
In the Northeast por on of Raleigh, 3 children were killed as tornado knocked a tree over, crushing their mobile home.
Their six month old sister is in cri cal condi on. One volunteer helping clean in the a ermath was Iraq veteran, Zee Lamb.
Lamb quoted, “I did two tours of duty in Iraq and the scene was worse than I ever saw over there.” In Sanford, North
Carolina, a Lowe’s home improvement store was completely leveled. More than 100 employees and customers crammed
shoulder to shoulder seeking a safe haven as it ripped through the store. “You could hear all the steel ripping. People
screaming in fear for their lives,” store manager, Hollowell told the Associate Press. Fortunately, everybody made it out
alive.

April 16, 2011, Storm Report
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On Tuesday, April 19, 2011, President Obama declared North Carolina a “state of
disaster” a er being pushed to do so by North Carolina’s Governor Purdue. His disaster
declara on clears the way for North Carolina to start receiving federal aid money.
Federal aid money includes grants for temporary housing and home repairs, low cost
loans to cover uninsured property losses, and programs to help individuals and business
owners recover from the e ects of the disaster. Statewide, 440 homes and 21
businesses were completely destroyed, and another 92 business were badly damaged.
State o cials es mated that Saturday’s storm produced at least $65 million worth of
damage in Wake County alone. Upon further review, State o cials es mate that
number may increase upwards of $100 million. President Obama’s ac ons make
funding available for coun es including: Ber e, Bladen, Cumberland, Halifax, Harne ,
Johnston, Lee, Onslow, Wake, and Wilson.

Governor Bob McDonnell declared Virginia in a state of emergency on April 17, 2011.
This allowed state agencies to aid local e orts in responding to impacts occurred
during the severe weather system. Ten tornadoes were con rmed ranging in severity.
The Na onal Weather Service con rmed tornadoes landing in Augusta, Dinwiddie,
Halifax, Loudoun, Middlesex, Isle of Wight, and Rockbridge coun es.

Seven hundred and seventy three (773) private structures were reported damaged.
Eighty two (82) of those were completely destroyed and 156 of them having major
damage. Dominion Virginia Power reported that tens of thousands of households lost
electricity that night but by early Sunday, that number was reduced to approximately
5,300, most remaining outages were located in Gloucester County.

Seven Virginian’s died as a result of the storm. O cials iden ed 2 people dead in
Gloucester a er driving their car into a ooded roadway and 2 more in Waynesboro.
The 2 in Waynesboro consisted of an 8 year old girl and a 41 year old woman as they
a empted to cross Rock sh Run Creek. A 9 year old boy was also swept away by fast
moving water and fortunately was rescued by an uniden ed man. A Wythe County
resident died when a tree tumbled over his mobile home. The last storm related deaths
are being inves gated in Page County and one more reported in Gloucester. Thirty six
(36) storm related injuries were also reported.

The most powerful was the lethal twister that went through Gloucester County.
Weather service o cials reported this tornado to have winds in excess of 165 mph. The
Department of Emergency Management spokesman Bob Spieldenner reported that the
Gloucester tornado “ripped across more than 12 miles, uproo ng trees, leveling homes
and claiming lives.” O cials said the tornado also ripped the roof o Page Middle
School and destroyed part of the building, as well as overturned school busses and cars.
Gloucester County Resident, Chris e Ma hews, reported her home was at least 50
yards from its original posi on. Ma hews broke two vertebrae in her spine and her
boyfriend was own to Newport News for surgery. Luckily her children escaped with
just minor scratches. (Con nued)
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April 16, 2011 Storm Report (Con nued)

Flooding In Elkton As A Result Of
The Storm

Hayes Creek
In Rockbridge County
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In Rockbridge County, Na onal Weather Service O cials con rmed that a tornado
touched down near Vesuvius. It caused minor damage to a barn and house, as well as
slightly moving another barn o its original founda on. Mul ple trees were snapped
down as well. The twister le a path about 100 yards wide and 1.3 miles in length.
Wind speeds were es mated at approximately 80 mph. Rockbridge also experienced
3.5 inches of rain and large hail for about three hours around midday. In Glasgow, the
Maury River reached near ood stage at 18 feet while the James River crested below

ood stage. As many as 33 roads were closed due to high waters and fallen trees, the
worst being Va. Route 631, Furrs Mill Road. A swi water rescue was required to
retrieve two women and two small children whom were stranded in a van. Mud and silt
from the river water caused extremely slick driving condi ons. In all, approximately 350
Dominion Power customers lost power following Saturday’s storm in Rockbridge
County.

A F1 tornado reaching wind speeds in excess of 95 mph ripped through 4 miles in
Augusta County Saturday evening. Many trees were snapped down, barns were
demolished and trailer was a ened following the storm. The City of Waynesboro
closed down nine roads late Sunday a ernoon with three inches of rain s ll toppling
over. The South River was pushed to its ood limit between 10 and 10.5 feet in
Waynesboro. The City of Staunton recorded 1.6 inches of rain. Stuarts Dra also
su ered substan al damage following the April 8th storm. The tornadoes winds
reached a max speed of 95 mph, uproo ng trees and destroying local structures. All in
all, the County es mated $3.1 million dollars in damage.
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April 16, 2011 Storm Report (Con nued)

Fallen Tree On House
In Stuarts Dra As The Result Of

4/16/11 Tornado

Hazard Pro le 

Damaging winds typically are associated with tornadoes or landfalling
hurricanes. Isolated “downburst” or “straight line” winds associated
with any common thunderstorm can also cause extensive property
damage.

Tornadoes are classi ed as a rota ng column of wind that extends
between a thunderstorm cloud and the earth’s surface. Winds are
typically less than 100 mph, with severe tornado wind speeds exceeding
250 mph. The rota ng column of air o en resembles a funnel shaped
cloud. The widths of tornados are usually several yards across, with
infrequent events being over a mile wide. Tornadoes and their resultant
damage can be classi ed into six categories using the Enhanced Fujita
Scale. This scale assigns numerical values for wind speeds inside the
tornado according to increasing degrees of damage. The Enhanced
Fujita Scale replaced the original Fujita Scale in 2007. It was
standardized to add more types of structures to determine the degree of
damage as well as accounts for variables such as construc on quality.
Most tornadoes are EF0 and EF1, resul ng in li le widespread damage.
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Tornado ac vity normally spans from April through July but tornadoes
can occur at any me throughout the year. In Virginia, peak tornado
ac vity is in July. Hot, humid condi ons s mulate the tornadoes
growth.

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

Tornadoes also produce hail. Hailstorms are also outgrowths of severe
thunderstorms. During summer months, when the di erence between
ground and upper level temperatures is signi cant, hail may develop.
The size of the hailstones is directly related to the severity and size of
the storm. Hail is described as chunks of ice, o en in a spherical or
oblong shape, that are produced by thunderstorms. The size of the hail
greatly a ects the magnitude or severity of damage. Storms can
produce hail from as small as ¼ inch in diameter to up to 4 ½ inches.
Depending on the size of hail determines the poten al damage.

Tornado damage is computed using the Enhanced Fujita Scale, as shown
in Table 25. Classi ca on is based on the amount of damage caused by
the tornado, where the measure of magnitude is based on the impact.

The classi ca on of the tornado gives an approximate depic on of what
the corresponding damage of the tornado will be. Because there are so
few recorded tornados for the CSPDC, statewide tornado sta s cs
provide some addi onal informa on on likely past occurrence
breakdown by Fujita Scale/Enhanced Fujita Scale and some indica on of
future occurrence. A majority of Virginia’s tornadoes are F0 and F1 on
the Fujita Scale/Enhanced Fujita Scale, shown in Table 26, which result
in minimal extensive damage.
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Table 25: Enhanced Fujita Tornado Intensity Scale

Classi ca on Max. Winds
(mph)

EF0 65 85

EF1 86 110

EF2 111 135

EF3 136 165

EF4 166 200

EF5 Over 200

Fujita 
Scale Class. MPH Damage Descrip on # in 

VA % Deaths/ 
Injuries Damages 

F0 Weak 40 72 Light damage. Tree branches
snapped; antennas and signs 99 26 0 / 0 7

F1 Moderate 73 112 Moderate damage. Roofs o ;
trees snapped; trailers moved 186 50 1/85 57

F2 Strong 113 157

Considerable damage. Weak
structures and trailers
demolished; cars blown o
road.

66 18 3/72 75

F3 Severe 158 206

Roofs and some walls torn o
well constructed buildings;
some rural buildings
demolished; cars li ed and

23 6 19 / 102 140

F4 Devasta ng 207 260 Houses leveled leaving piles
of debris; cars thrown some 2 0.1 4 / 248 50

F5 Incredible 261 318

Well built houses li ed o
founda on and disintegrated
with debris carried some
distance.

0 0 n/a n/a

Table 26: Virginia Tornado Sta s cs 1950  2001 
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Figure 15 shows tornado occurrence in the Central Shenandoah PD
Region. Since tornadoes are so infrequent for the Region, the Hurricane
Wind analysis covers more probable high wind occurrences. Sixteen
tornados have been recorded for the CSPDC region during 1950 through
2004. It is also interes ng to note that there are no recorded tornados
in the na onal forests and parks. This is a result of tornados only being
recorded when impacts a ect people or property. Some areas in the
Region appear to be slightly more prone to tornadoes than others. It is
thought that this is caused by topographical in uences on
thunderstorms such as the change in low level wind ow and humidity
caused by the orienta on of the mountains. One such area is the
southern Shenandoah Valley near the ci es of Staunton and
Harrisonburg. It should be noted that areas with denser popula on are
more likely to report a tornado than less populated areas.

While the tornadoes that have occurred in the Central Shenandoah
Region do not compare to the numbers or strength of the tornadoes
that have touched down in tornado alley in the Midwestern United
States, they have caused large amounts of property damage, many
personal injuries, and a few fatali es. The tornadoes that the Region
does experience are most frequently spawned from thunderstorms and
have li le to no warning me. Tornadoes did a ect the Central
Shenandoah Region in two signi cant events, Virginia’s Deadliest
Tornado Outbreak in 1929 and the Super Outbreak of 1974. The
poten al for similar tornadoes in the future is certain.
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Figure 15 Central Shenandoah PDC Tornado Touchdowns
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9. Wild re (Medium Ranking) 

Hazard History 

The Virginia Department of Forestry (VDOF) website provided re
incidence data for re years 1995 2001. The data provided by VDOF was
summarized into the following tables.

Table 27 provides informa on on the number of wild res per county.
Table 28 is a summary of the number of acres and total damages of
wild res in the Central Shenandoah area. Note that the tables do not
include data for towns or ci es; this data was not available through
VDOF. Table 29 illustrates the cause of re, broken down by county.
The data shows that 27% of res were caused by debris, followed by
21% caused by incendiary devices and 21% caused under miscellaneous
condi ons.
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County 1995 1996 1997 1998 1999 2000 2001 Total

Augusta County 17 6 2 20 9 18 24 96

Bath County 5 2 4 6 3 6 26

Highland County 2 1 2 1 4 1 1 12

Rockbridge County 5 3 5 6 5 1 7 32

Rockingham County 36 20 17 18 40 13 76 220

Total 65 32 26 49 64 36 114 386

Table 27: Wild re Sta s cs By Fire Year 1995  2001 (from VDOF) 
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Hazard Pro le 

A wild re is an uncontrollable re spreading through vegeta ve fuels,
exposing and possibly consuming structures. They o en begin
unno ced and spread quickly and are usually signaled by dense smoke
that lls the area for miles around. Naturally occurring and non na ve
species of grasses, brush, and trees fuel wild res. Wild re behavior is
based on three primary factors:

1. Fuel The type, and amount of fuel, as well as its burning quali es
and level of moisture a ect wild re poten al. The con nuity of
fuels, expressed in both horizontal and ver cal components is also a
factor.

2. Topography – The topography is important because it a ects the
movement of air, fueling the re over the ground surface. The slope
and shape of terrain can change the rate of speed at which the re
travels. In general terms, the steeper the slope of the land, the
faster a re can spread up the slope.

3. Weather – The weather a ects the probability of wild res and has a
signi cant e ect on its behavior. Temperature, humidity and wind
a ect the severity and dura on of wild res. Areas that have
experienced prolonged droughts or are excessively dry are also at
risk for wild res.

People start more than four out of every ve wild res, usually as debris
burns, arson, or carelessness. Lightning strikes are the next leading
cause of wild res.

Hazard Areas 

Figure 16 shows the wild re hazard map developed by Virginia
Department of Forestry (VDOF). In 2002 and 2003, VDOF examined
which factors in uence the occurrence and advancement of wild res
and how these factors could be represented in a GIS model. VDOF
determined that historical re incidents, land cover (fuels surrogate),
topographic characteris cs, popula on density, and distance to roads
were cri cal variables in a wild re risk analysis. The resul ng high,
medium, and low risk category re ect the results of this analysis. The
large percentage of high risk areas are in na onal forests and parks.
These areas of concern are managed and monitored by the Virginia
Department of Forestry.
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Vulnerability Analysis 

Tables 30 and 31 illustrate the number of homes in woodland homes
and communi es, as designated by the Virginia Department of Forestry.
In the Region, 71% of the woodland homes are considered to have high
poten al for a wild re, while 63% of woodland communi es in the
planning area are considered at high risk for wild re.
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County Low  
Poten al 

Medium 
Poten al 

High  
Poten al 

Total % High Risk 

Augusta 0 21 19 40 48%

Bath 0 4 4 8 50%

Highland N/A N/A N/A  N/A N/A

Rockbridge 1 6 9 16 56%

Rockingham 1 25 26 96%

Total 1 32 57 90 63%

Table 30: Woodland Communi es Wild re Risk 

Table 31: Woodland Homes Wild re Risk 

County Low  
Poten al 

Medium 
Poten al 

High  
Poten al 

Total % High Risk 

Augusta 0 493 580 1,073 54%

Bath 0 120 65 185 35%

Highland 0 20 10 30 33%

Rockbridge 300 82 458 840 55%

Rockingham 0 25 1,523 1,548 98%

Total 300 761 2,636 3,697 71%



Central Shenandoah Valley All Hazards Mi ga on Plan 2013 

Structures at Risk 

Table 32 shows the percentages of cri cal facili es in re risk zones.
Approximately 9% of the Region’s cri cal facili es are located in a high
risk area. Figure 17 shows the loca ons of cri cal facili es in rela on to

re risk zones.
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Table 32: CSPDC Cri cal Facili es Wild re Vulnerability 

County Low  
Poten al 

Medium 
Poten al 

High  
Poten al 

Grand  
Total 

% High  
Risk 

Augusta County 44 161 20 225 9%

Bath County 3 23 9 35 26%

Buena Vista City 20 0 0 20 0%

Harrisonburg City 33 5 3 41 7%

Highland County 16 17 4 37 11%

Lexington City 26 0 0 26 0%

Rockbridge County 2 64 8 74 11%

Rockingham County 10 67 15 92 16%

Staunton City 72 9 3 84 4%

Waynesboro City 59 7 1 67 1%

Total 285 353 63 701 9% 
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Figure 16 Wild re Vulnerability
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Figure 17 Wild re Vulnerability And Cri cal Facili es
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10. Landslide (Low Ranking) 

Hazard History

The best predicator of future landslides is past landslides in the same
place. Figure 18 illustrates poten al risk areas for the Commonwealth of
Virginia. Addi onally areas with steep slopes, poor drainage, and
erosion have a greater probability of landslides. Developed hillsides and
slopes denuded by wild res can also lead to landslides. One area in our
region where rock slides are common is Interstate 64 at A on
Mountain, both in Nelson (outside region) and Augusta coun es. Many
thousands of dollars have been spent removing debris from the highway
and installing barriers since the highway was constructed in the late
1960s. The worst landslide in and adjacent to our Region occurred as a
result of Hurricane Camille in 1969, where catastrophic debris ows
were responsible for the deaths of more than 150 people in the Virginia
Blue Ridge.

Hazard Pro le

A landslide is a downward movement of a slope and materials under the
force of gravity. Landslide occurs when masses of rock, earth or debris
move down a slope. Some move slowly causing gradual damage, while
others move rapidly destroying property unexpectedly. They are
ac vated by rainstorms, snowmelts, earthquakes, res, volcanoes and
by human modi ca on to the land such as mining and construc on.
They are common all over the United States and cause up to 2 billion
dollars in damages and from 25 to 50 deaths annually. Common types
of landslides include rock slides, slumps, mudslides, debris ows,
avalanches, and earth ows. Types of landslides vary depending on the
amount of water and type of materials that they carry. Landslides
usually a ect infrastructure such as roads and bridges, but they can also
a ect individual buildings and businesses, especially those located close
to dangerous topographic features such as the top or bases of slopes or
in valleys.

Landslides occur in every state and U. S. territory and are common
throughout the Appalachian Region, par cularly where there are steep
slopes, clay rich soils, periodic heavy rains and vegeta on loss caused by
wild res. A debris ow event can be expected to occur somewhere in
the southern Appalachian Mountains on the order of once every three
years.
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Several natural and human factors may contribute to or in uence
landslides. How these factors interrelate is important in understanding
the hazard. The three principal natural factors are topography, geology,
and precipita on. The principle human ac vi es are cut and ll
construc on for highways, construc on of buildings and railroads, and
mining opera ons.

The USGS recognizes four major impacts caused by land subsidence:

changes in eleva on and slope of streams, canals, and drains
damage to bridges, roads, railroads, storm drains, sanitary sewers,

canals, and levees
damage to private and public buildings
failure of well casings from forces generated by compac on of ne

grained materials in aquifer systems

Landslides can cause serious damage to highways, buildings, homes, and
other structures that support a wide range of economies and ac vi es.
Landslides commonly coincide with other natural disasters. Expansion
of urban development contributes to greater risk of damage by
landslides.

Hazard Areas 

According to the landslide suscep bly and incidence map (Figure 18)
Augusta and Rockingham Coun es have the highest suscep bility and
incidence risk in the region. The remaining areas are characterized as
areas of high incidence. These areas are broadly de ned and mapped
with a general understanding of landslide hazard risks. A more detailed
study would be required to determine the actual vulnerable structures
at individual sites within these risk areas.
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Figure 18 USGS Landslide Suscep bility
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11. Terrorism (Low Ranking) 

Hazard History

Terrorism is not required to be included in the CSPDC Hazard Mi ga on
Plan according to current Interim Final Rule (44 CFR Parts 201 and 206).
Currently there is no universal de ni on for terrorism. Terror can be
exhibited through many di erent forms. The Code of Federal
Regula ons de nes terrorism as “the unlawful use of force and violence
against persons or property to in midate or coerce a government,
civilian popula on, or any segment thereof, in furtherance of poli cal or
social objec ves.” No terrorism history was available for the Region at
this me. Emergency Opera on Plans (EOP) for this region may contain
informa on on this hazard. These plans are beginning to address
terrorism as a concern in opera on.

The FEMA risk management series on mi ga ng poten al terrorist
a acks against buildings provides informa on on developing a realis c
priori za on of human caused hazards. The mi ga on strategies
sec on on this report should provide projects to address human caused
hazard vulnerability. Future concepts to consider include:

Communi es determine the rela ve importance of various cri cal
and non cri cal facili es and the asset of these systems
Determine the vulnerability to the speci ed hazard
Determine what threats are known to exist in the communi es

One terrorism concern for this Region relates to possible evacua ons of
the Northern Virginia/Washington D.C metro area due to possible
terrorism threats. Researchers from James Madison University in
Harrisonburg at the Ins tute for Infrastructure and Informa on
Assurance have conducted some preliminary studies to determine the
possible number of displaced residents that may need to be temporarily
housed in the Region, and the impact as a result of the increased tra c

ow on Interstates 64 and 81. In future hazard plans for the Central
Shenandoah Region, terrorism issues related to Northern Virginia and
other adjacent regions will require more extensive intra regional
planning and coopera on.
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Hazard Pro le 

Currently there is no universal de ni on for terrorism. Terror can be
exhibited through many di erent forms. The Code of Federal
Regula ons de nes terrorism as “the unlawful use of force and violence
against persons or property to in midate or coerce a government,
civilian popula on, or any segment thereof, in furtherance of poli cal or
social objec ves.”

Hazard Areas 

Local Emergency Opera on Plans are beginning to address terrorism
concerns with special appendices with limited access for only local
government sta . Consult these plans for further informa on.

Vulnerability Analysis 

Vulnerability analysis, when available, has been conducted by the
di erent locali es. This informa on has been addressed in local
Emergency Opera on Plans.
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12. Earthquakes (Low Ranking)

Hazard History

In the Central Shenandoah Region, damage has been minor in the
Region including shaking objects, broken windows, and toppling of
poorly constructed chimneys. Historical research has not shown any
earthquakes having epicenters in the Central Shenandoah Region.
Below is a list of earthquakes from other areas in Virginia and the
eastern U.S. whose a ects were felt in the Central Shenandoah Valley:

February 21, 1774 – A strong earthquake was felt over much of Virginia.

December 1811, January and February 1812 – The “New Madrid”
earthquakes (M 7.0 8.1), the strongest series of earthquakes in the
eastern United States struck. These earthquakes were strongly felt over
an area of 130,000 sq. km. and moderately felt over an area of 3 million
sq. km. Some sec ons of the Mississippi River appeared to run backward
for a short me. Residents as far away as Pi sburgh and Norfolk were
awakened by intense shaking. Church bells were reported to ring as far
as Boston and Toronto, Canada. Sidewalks were broken and cracked in
Washington, D.C. Chimneys toppled in Maine.

March 9, 1828 – An earthquake centered in Southwest Virginia (MM V)
was reportedly felt in an area covering 565,000 sq.km. from
Pennsylvania to South Carolina, and the Atlan c Coastal Plain to Ohio.

August 27, 1833 – An earthquake covering 135,000 sq.km. (MM V) was
felt in Virginia, Maryland, and North Carolina. Documents record that in
our region, the earthquake was felt in Lexington.

April 29, 1852 – This earthquake (MM VI) included a “felt area” of
420,000 sq. km. that included Bal more, Maryland; Philadelphia,
Pennsylvania, and North Carolina.

August 31, 1861 – This earthquake (MM VI) had an epicenter in extreme
southwestern Virginia or western North Carolina and had a shock
a ected area of 775,000 sq. km. There were a lack of reports from
Virginia because it was during a period in the Civil War when there was
intense gh ng in Virginia.
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August 31, 1886 – A powerful earthquake (6.6 – 7.3 on the Richter Scale)
struck Charleston, South Carolina and was one of the most damaging
earthquakes to hit the eastern U.S. It was felt as far away as Boston,
Chicago, Milwaukee, New Orleans, and Cuba. More than 300
a ershocks con nued for 35 years and minor ac vity that s ll con nues
in the area today may be a con nua on of a ershocks. The Charleston
earthquake was felt in the Central Shenandoah Valley and noted in
Bridgewater resident, Henry Smals’ diary.

December 23, 1875 – This earthquake (M 4.5) occurred in Central
Virginia and was felt throughout Virginia, Maryland, West Virginia, and
North Carolina.

May 31, 1897 – This was the largest earthquake in recorded Virginia
history. It’s epicenter in Giles County had a magnitude on the Richter
scale of 5.8 and an MM intensity of VII – VIII. The earthquake extended
over an ellip cal area from near Lynchburg, west to Blue eld, West
Virginia and from Giles County, south to Bristol, Tennessee. In Staunton,
downtown buildings began to sway, furniture began sliding around the
room, light xtures swung from the ceiling, and windows twisted and
creaked. A low rumble was heard which was described as sounding like
the rolling of heavy wagons along a stone road. In Lexington, chimneys
were damaged. In Waynesboro the earthquake was felt with an MMI of
IV.

April 9, 1918 – The Shenandoah Valley, par cularly the Northern Valley
region, was shaken strongly by an earthquake (MM VI) that was felt in
an area that extended 155,000 sq. km.

September 5, 1919 – An earthquake (MM IV) was strongest in the Blue
Ridge Mountains of Virginia and muddied streams and springs in the
epicentral area.

December 9, 2003 – This 4.5 magnitude earthquake, with an epicenter
30 miles west of Richmond was felt strongly over almost all of Virginia.
The earthquake was also felt in the neighboring states of North Carolina,
Maryland, West Virginia, Pennsylvania, and the Delmarva Peninsula.
This event was a signi cant earthquake, the largest recorded in Virginia
since the widespread use of modern seismic monitoring equipment in the
early 1970s. The earthquake caused li le to no structural damage.
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August 23, 2011 – A 5.8 magnitude earthquake impacted Virginia at
1:51 p.m. The earthquake’s epicenter was located approximately 5 miles
south southwest of Mineral, Virginia. This earthquake centered in the
Central Virginia Seismic Zone was the strongest earthquake in that zone
yet. The depth of the earthquake was 3.7 miles. The United States
Geological Survey reported four a ershocks on August 23 and 24 with
magnitudes from 2.2 – 4.2. Reports indicated that the earthquake was
felt as far south as Georgia, as far north as Canada, and as far west as
Chicago. In Washington D.C., the earthquake caused cracks both in the
Washington Monument and the Na onal Cathedral. In Virginia, Louisa
County where the epicenter of the earthquake was located received the
most damage including signi cant damage to public buildings and the
County airport. Also in Louisa, one residence collapsed and another
par ally collapsed. Other buildings were damaged in other parts of the
State and several natural gas lines and water pipes cracked causing
leaks. In the Central Shenandoah Valley shaking was felt and windows
ra led. Many in the Valley described the sensa on of the quake as
feeling if a large truck or train had driven by. Minimal damage occurred
in the Region which included cracks in the founda ons of structures and
pictures falling o the walls.

Hazard Pro le

An earthquake is the result of a sudden release of energy in the Earth’s
crust that creates seismic waves. Earthquakes are caused mostly by
rupture of geological faults, but also by volcanic ac vity, landslides, mine
blasts, and nuclear tests. An earthquake’s point of ini al rupture is
called its focus or hypocenter. The term epicenter refers to the point at
ground level directly above the hypocenter.

There are around 500,000 earthquakes throughout the world, every
year. It is es mated that since 1900, there have been an average of 18
major earthquakes (magnitude 7.0 – 7.9) and one great earthquake
(magnitude 8.0 or greater) per year, and this average has been rela vely
stable. Most of the world’s earthquakes (90% and 81% of the largest)
take place in the 40,000 km. zone which bounds the Paci c Tectonic
Plate, known as the Paci c Ring of Fire. In the United States, minor
earthquakes occur nearly constantly in California and Alaska.
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The scale currently used to measure the intensity of earthquakes is the
Modi ed Mercalli Intensity Scale (MMI). It replaces the previously used
Richter Scale. The MMI Scale quan es the e ects of an earthquake on
the Earth’s surface, humans, objects of nature, and man made
structures using a scale of 1 – 12.

In the U.S., East of the Mississippi there are much fewer earthquakes
than in the West. Western U.S. earthquakes are much stronger but
because underlying bedrock is well connected in the eastern United
States like a concrete slab, eastern earthquakes cause more damage
away from their origin. The west coast of the U.S is at the edge of the
North American Plate.

Hazard Areas

Virginia is in the middle of the North American Plate, which is one of 15
or so major “chunks” of crust that oat on top of the hot mantle. The
North American Plate includes both con nental crust and heavier,
oceanic crust. The eastern coast of the United States marks the
boundary between the con nental and oceanic crust. Because Virginia
is in the rela vely stable middle of a plate, it does not experience the
large magnitude earthquakes that e ect the edges of a tectonic plate
where sudden, jerking movements occur regularly.

Two zones in Virginia are more suscep ble to earthquakes than others
and can be iden ed by the rivers which follow those faults. The James
River follows the Central Virginia Seismic Zone between Charlo esville
and Richmond, while the New River follows the other zone from Radford
to the West Virginia border. Virginia is classi ed as a “moderate”
seismic risk and has a 10 – 20% chance to experience a 4.75 (Richter
Scale) earthquake every century or so. The Central Shenandoah Region
is not in either two of the seismic zones which makes the likelihood of an
earthquake with an epicenter in the Central Shenandoah Valley remote.
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Figure 19. USGS Tectonic Plates Of The World
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V.  MITIGATION GOALS, STRATEGIES, AND PROJECTS 
 
We know that we cannot prevent disasters from occurring, but through
proac ve planning and mi ga on ac vi es we can reduce the impact of
these disasters. The following sec on describes six broadly e ec ve
mi ga on categories (preven on, property protec on, natural resource
protec on, emergency services, structural projects, and public
informa on) as well as examples and strategies for each. Using the

ndings from the risk assessment, numerous mee ngs, workshops, and
exercises the commi ee developed the following mi ga on strategies
for each of the hazards iden ed in the plan. Hazards that ranked low
(landslides, earthquake, and terrorism) were not addressed in the
mi ga on strategy sec on.

The six categories of mi ga on include:

1. Preven on ac vi es that keep problems from ge ng worse.
The use and development of vulnerable areas is limited through
planning, land acquisi on or regula ons. They are usually administered
by building, zoning, planning, and/or code enforcement o ces.
Examples include storm water and oodplain management, planning and
zoning, and code enforcement.

2.   Property Protec on ac vi es intended to mi gate damage
primarily on private structures on a building by building or parcel basis.
Examples include ood proo ng, eleva on, acquisi on, and reloca on of
structures as well as ood insurance coverage.

3. Natural Resource Protec on ac vi es that preserve or restore
natural areas or the natural func on of disaster prone areas par cularly

oodplains and watershed areas. They are usually implemented by
parks, recrea on or conserva on agencies or organiza ons. Examples
include wetlands protec on and open space preserva on.

4. Emergency Services measures that are taken during a disaster to
minimize its impact. These measures are the responsibility of city or
county emergency management sta and the owners or operators of
major or cri cal facili es. Examples include ood warning systems and
cri cal facili es protec on.
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5. Structural Projects – projects that keep disasters away from an
area with a structural, mechanical or other control measures. They are
usually designed by engineers and managed or maintained by public
works sta . Examples include levees and oodwalls and stream
remedia on.

6. Public Educa on and Awareness – ac vi es that advise and
educate ci zens and business owners about hazards, ways to protect
people and property from hazards through disaster preparedness, and
mi ga on educa on. They are usually implemented by a public
informa on o ce. Examples include public awareness programs,
environmental educa on, and map moderniza on projects.
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Hazard: All Hazards
Loca on:   Region wide
Category:  Preven on
 
Goal Statement: Perhaps the most cost e ec ve way to reduce
damages due to natural hazards is to incorporate mi ga on measures
into planning, zoning ordinances, land use regula ons, and code
enforcement as described in the strategies below. Most of the hazards
that impact our region can be reduced by addressing them upfront in
planning and preven on and through code enforcement and regulatory
ac vi es.

Strategies 
 
1.1 For ood hazards, strengthen current oodplain, zoning and site

development ordinances by adop ng higher standards that
provide addi onal protec on and limit or restrict further
development in the oodplain, i.e. addi onal freeboard, ood
protec on setbacks, limita on on ll, minimiza on of hydrosta c
pressure, protec on for mechanical and u lity systems, etc. For
drought hazards, u lize growth management tools like zoning
and land use regula ons to encourage low impact development
and forest preserva on. For land subsidence hazards,
strengthen enforcement of land use, zoning regula ons and
building ordinances that regulate construc on in areas
suscep ble to landslides and sinkholes i.e. steep slopes,
intermi ent stream channels, and karst topography.

1.2 Provide funds for water supply planning and ground water
protec on projects and seek and research alterna ve water
supplies for communi es. Improve forecas ng and monitoring
of drought condi ons.

1.3 Ensure that oodplain ordinances and building codes are clearly
understood by sta , property owners, developers, bankers and
insurance companies.

Goal  1:  Improve local government planning, zoning, land use 
regula ons and code enforcement to reduce impact of natural 
disasters. 
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1.4 Implement zoning tools that steer development away from
hazardous areas or natural areas deserving preserva on. Include
Department of Forestry personnel in subdivision review for new
development in woodland urban interface areas.

1.5 Provide for tax incen ves, donated easements, and other
approaches that can assist in preserving land in the oodplain
and other environmentally sensi ve areas for agricultural,
environmental, recrea onal or educa onal uses.

1.6 Rezone to open space or acquire undeveloped por ons of
oodplain to prohibit future residen al building.

1.7 Limit government expenditures for public infrastructure such as
roads and water and sewer service in hazard prone areas.

1.8 Provide necessary sta and sta training to enforce oodplain
regula ons and building codes.

1.9 Provide training and appropriate equipment/tools for local re
ghters to respond to woodland res.

1.10 Sponsor workshops for Building O cials that focus on oodplain
ordinances and FEMA regula ons.
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Hazard: Flood/Hurricane
Loca on: Region wide
Category: Preven on

Goal Statement: The Na onal Flood Insurance Program (NFIP)
administers a program called the Community Ra ng System (CRS)
whereby the cost of ood insurance is reduced in those jurisdic ons
which carry out oodplain management ac vi es which are more
protec ve than the minimum requirements of the NFIP. Examples
include public outreach, mapping and regula ons, damage reduc on,
and preparedness ac vi es. The bene t of CRS par cipa on, other than
the reduced cost of ood insurance premiums to policyholders, is the
increased overall awareness of ood hazards in the community and
decreased ood damages in the future.

Strategy 

2.1 Introduce local jurisdic ons to the Community Ra ng System
(CRS) and assist them in applying for CRS cer ca on for their
communi es.

Goal 2:  Promote the Community Ra ng System (CRS).  

Goal 3:  Improve storm water management throughout the region.  

Hazard: Flood/Hurricane
Loca on: Region wide
Category: Preven on

Goal Statement: Development, whether in or out of the oodplain, has
the poten al to increase ooding throughout the watershed. Without
due considera on of storm water management, development can
increase runo , causing areas previous una ected by ooding to
become ooded and ood depths to increase in other areas.

Strategies 
 

3.1 Consider conduc ng a Regional Storm Water Management Study
which would guide the locali es in developing the most cost
e ec ve storm water management system, not only within the
poli cal boundaries of each locality, but within the locality’s
watershed.
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3.2 All communi es bene ng from a regional storm water
management plan could share in the cost of preparing the plan.

3.3 Seek funding to prepare site speci c hydrologic and hydraulic
studies that look at areas that have chronic and repe ve

ooding problems.

3.4 Consider u lizing special u lity assessment districts where
property owners who directly bene t from a speci c public
improvement are charged a fee that is propor onal to the
bene ts received.

Goal 4:  Implement watershed planning programs and conduct 
watershed analysis studies.  

Hazard: Flood/Hurricane, Karst/Sinkholes
Loca on: Region wide
Category: Preven on

Goal Statement: While it is important for communi es to plan and take
responsibility for the land uses that occur in their own oodplains, it
must be recognized that ooding and water quality can be a ected by
land use ac vi es that occur elsewhere. In order to address the wide
range of water quality, water quan ty, and stream stability problems
that exist in our Region an integrated approach is needed. Watershed
planning allows locali es to look holis cally at water resource problems
beyond jurisdic onal lines.

Strategies 

4.1 Develop a regional, broad based watershed plan among
locali es within a watershed in order to achieve e ec ve and
long term ood protec on and a healthy riverine environment.

4.2 Develop a watershed partnership, i.e. watershed roundtable to
coordinate planning and program ac vi es among natural
resource agencies and stakeholders.

4.3 Conduct a site analysis mapping study to determine and
understand the karst topography in our region.
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Hazard: Flood/Hurricane
Loca on: Region wide
Category: Preven on

Goal Statement: Insurance does not prevent disaster damage, but it
provides nancial protec on to support recovery, repairs, and
reconstruc on. All 21 locali es in the Region par cipate and are in good
standing with the Na onal Flood Insurance Program (NFIP). This
program is designed to provide ood insurance at a ordable rates to
policyholders. In return, the local jurisdic ons agree to adopt and
administer local oodplain management measures directed at
protec ng lives, exis ng property, and future construc on from future

ooding. Only about 25% of the structures in our region that are in the
oodplain are covered by ood insurance.

Strategies 

5.1 Encourage communi es to remain ac ve and compliant with the
NFIP program.

5.2 Encourage ci zens to purchase ood insurance. Partner with
insurance companies, lenders, and real estate agents to market
the NFIP program.

5.3 Conduct NFIP training workshops for insurance providers.

Goal 5:  Increase awareness of ood insurance and the Na onal 
Flood Insurance Program (NFIP).  
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Hazard: Flood/Hurricane, Wild res, Tornado/Wind, Winterstorms
Loca on:   Region wide  
Category: Property Protec on

Goal Statement: There are hundreds of residen al structures located in
hazardous areas, par cularly the oodplain, throughout our region.
Most of these structures were built in the oodplain or other vulnerable
areas before the enactment of zoning ordinances and other regula ons
that prohibited building in these areas. For these exis ng as well as new
structures, there are numerous measures that can be taken to reduce
the impact of disasters.

Strategies 

6.1 Develop a program to elevate, relocate, oodproof or acquire
ood prone houses in order to provide protec on to these

homes and reduce future damages.

6.2 Con nue residen al buyout and eleva on projects of iden ed
structures most at risk of future ooding with priority given to
houses that are repe vely ooded.

6.3 For proper es where eleva on, reloca on or acquisi on is not
feasible, introduce retro ng measures to protect exis ng
structures from ood damage. Retro ng is rela vely
inexpensive and can include dry oodproo ng, wet

oodproo ng, installing sewer back ow valves, berms, and sump
pumps.

6.4 Design and landscape structures with wild re safety in mind by
u lizing re resistant materials when building especially in the
urban wilderness interface areas. Create safety and defensible
space around structures. Provide adequate water resources/dry
hydrants nearby woodland communi es. Improve access for re
trucks and equipment. Increase knowledge of controlled burns
and use of re retardant vegeta ons.

Goal 6:  Reduce the impact of natural disasters on private residen al 
proper es.  
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6.5 Include in local building codes a requirement for manufactured
home e downs and hurricane straps in high wind hazard and

ood prone areas.

6.6 O er nancial incen ves such as tax abatements, conserva on
easements, and low interest loans to encourage property
owners to elevate, relocate or oodproof buildings.

6.7 Encourage property owners to take advantage of NFIP’s
Increased Cost of Compliance (ICC). ICC helps pay for the cost of
mi ga on, including demoli on and reloca on, up to $15,000
for a ood insured structure that sustains a ood loss and is
declared to be substan ally or repe vely damaged.

6.8 Provide guidance and technical assistance to ci zens about
measures they can take on their own to protect their proper es.

6.9 For proper es located in known karst and landslide areas, use
correc ve measures recommended by a professional site
analysis (geotechnical or structural engineer) to protect homes.

6.10 Encourage developers to integrate mi ga on techniques into
new construc on and renova on.

Goal 7:  Improve disaster educa on and planning services for 
persons with special needs.  

Hazard: All Hazards
Loca on: Region wide
Category: Public Educa on and Awareness
 
Goal Statement: Our region is home to many persons with special
needs. A number of state run facili es, assisted living facili es, group
homes, re rement communi es, nursing homes, and other agencies
that serve persons with special needs are also in our region. Persons
with special needs are drama cally a ected by disasters and include
persons with medical issues, physical and mental disabili es, visual and
hearing impairments, and the elderly. Non English speaking ci zens and
pet owners are also considered to have special needs as well. Educa on
programs and planning are essen al to helping persons with special
needs minimize the e ects of disasters on their lives and homes.



Central Shenandoah Valley All Hazards Mi ga on Plan 2012 

Sec on V: Mi ga on Goals, Strategies, and Projects  Page 10 

Strategies 

7.1 Educate persons with special needs on disaster preparedness
and mi ga on methods at community events and through public
awareness campaigns.

7.2 Provide disaster preparedness and mi ga on materials in
alternate formats such as large print, audio casse e, and
languages other than English to make materials accessible for a
wider audience in the community. Also provide sign language
interpreters at community events, workshops, and other
educa onal programs.

7.3 Work with the rst responder community to educate them about
the special needs that people may have during a disaster.

7.4 Encourage persons with special needs to contact their local
emergency management o ce so their needs can be noted in
the 911 system.

7.5 O er emergency sheltering for persons with disabili es that can
provide accommoda ons that take into account their special
needs including the use of medical equipment requiring
electrical power, etc.

7.6 Provide training in emergency opera ons planning and
preparedness to organiza ons that serve persons with special
needs to reduce down me in service provision, to protect lives
of sta and clients, and to reduce damage to facili es.

7.7 Work with emergency managers to make sure that weather
alerts and warnings are in accessible formats for all ci zens to
receive essen al informa on during a disaster.

7.8 Ensure that emergency vehicles are accessible for persons with
special needs and available to assist in evacua on if needed.

7.9 Educate pet owners and farmers so they will include their pets
and livestock in their family’s preparedness planning.

7.10 Work with local animal welfare organiza ons to provide
emergency sheltering for pets and livestock.
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Hazard: Flood/Hurricane
Loca on: Region wide
Category: Property Protec on
 
Goal Statement: Many of the Region’s older commercial districts,
downtowns, and factories were built near the water. In par cular are
the Ci es of Waynesboro and Buena Vista, in which businesses and
industry have been ooded many mes cos ng millions of dollars in
property damage, lost revenue, and jobs. Projects that provide funds to

oodproof and retro t commercial buildings would not only provide
protec on from future ooding but could also preserve the downtown
commercial districts.

Strategies 

8.1 Iden fy and seek funding to provide engineering and design
services that would determine the most cost e ec ve mi ga on
op on for each business.

8.2 Seek funding to oodproof and retro t commercial buildings
where acquisi on and eleva on are not feasible.

8.3 Sponsor workshops that educate local business and industry
about mi ga on measures they can install to protect their
structures and inventory during a disaster.

8.4 Develop a program to assist local business and industry in
developing emergency and business con nuity plans.

Goal 8:  Reduce the impact of natural disasters on commercial 
property and businesses.  
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Hazard: Flood/Hurricane, Wild re, Winter Storms Tornadoes/
Wind

Loca on: Region wide
Category: Emergency Services

Goal Statement: Many of locali es par cipate in a ood warning
system developed by the Na onal Weather Service called the Integrated
Flood Observing and Warning System (IFLOWS). There are numerous
IFLOW stream and rain gauges located throughout our Region. Two of
our jurisdic ons (Rockingham County and the City of Waynesboro) have
“Reverse 911” systems installed. This system allows the locality to alert
property owners, businesses, and industry of impending emergencies
such as a chemical leak, tornado, ood, etc. through a recorded
telephone message. Both the IFLOW and Reverse 911 systems are
excellent and e ec ve means to warn ci zens of impending disasters.
However, not all areas of our Region are covered su ciently and
e ec vely by this technology.

Strategies 

9.1 Iden fy areas with recurring ood problems and request
addi onal IFLOW stream/rain gauges to ensure that these areas
are adequately covered and monitored. Areas that would
bene t from an early warning system include the Greenlee
Bridge on the James River near Natural Bridge Sta on in
Rockbridge County.

9.2 Develop Emergency Ac on Plans for speci c sites such as mobile
home parks, apartment complexes, assisted living facili es,
industrial facili es, and essen al public facili es within disaster
prone areas and develop speci c warning or no ca on plans
for each iden ed site. These plans should include the
designa on of a point of contact or resident coordinator, with
alternates, to receive warnings, the dispatch of police, sheri ,

re rescue units to these sites to issue warnings and pre
designa on of routes. These speci c warnings will supplement
the general television or radio warnings, which most people
receive.

Goal 9:  Improve community warning systems in the region.  
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9.3 Seek funding to purchase, install, and maintain Reverse 911
emergency warning systems and other state of the art disaster
response and recovery equipment.

9.4 Encourage businesses and public facili es located in high hazard
areas to purchase NOAA Weather Radios. By receiving early
no ca on of poten al inclement weather, businesses and
public facili es can bene t from addi onal me to prepare for
natural disasters. Local governments may be eligible for grants
to purchase equipment to be distributed in public facili es,
businesses, and industries through out their jurisdic ons.

9.5 U lize emergency preparedness and evacua on plans for people
living in high hazard areas, especially people with special needs
and mobility impairments.

Goal  10:  Increase protec on of  public u li es and cri cal facili es.  

Hazard: Flood/Hurricane, Wild re, Winter Storms, Tornados/
Wind
Loca on: Region wide
Category: Structural Protec on

Goal Statement: Most communi es provide some public u lity service
such as water, sewer, and stormwater systems. Most of these facili es
have been upgraded to meet environmental protec on design criteria
and to remain opera onal during a disaster. However, in some
instances these facili es have failed or services have been disrupted.

Strategies

10.1 Evaluate and provide retro t measures to prevent disrup on of
services. Measures can include eleva ng electrical controls and
equipment and installing water ght doors where prac cable at
water and wastewater treatment plants.

10.2 Bury underground lines deeper and further away from
waterways with stronger encasements in oodprone areas with
erodible soils.
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10.3 Increase the number of wind secured cri cal facili es including
schools, daycares, hospitals, and shelters.

10.4 Increase number of func onal backup generators at cri cal
facili es.

10.5 Establishing rou ne schedule for trimming trees/limbs around
power lines to prevent power outages during wind events and
ice storms.

10.6 Limit government spending on infrastructure in high hazard
areas.

10.7 Conduct vulnerability assessments and develop security plans on
public u lity systems in accordance with the Bioterrorism Act of
2002.

Goal 11:  Improve dam safety throughout the region.  

Hazard: Flood/Hurricane, Land Subsidence
Loca on: Region wide
Category: Structural Protec on

Goal Statement: There are 28 ood control dams in the Region built
between 1954 and 1980. Many are at or near the end of their planned
design life and may pose a threat to public safety. The Soil and Water
Conserva on Districts have the responsibility for the opera on and
maintenance of most of these dams. Many of the dams in our Region
require signi cant and costly rehabilita on and maintenance.

Strategies 

11.1 Examine the risks posed by dams in watersheds that drain in the
Region and consider adop ng ordinances to restrict
development around these dams because of the poten al

ooding danger in areas below and behind the dams.

11.2 Consider local government funding to maintain and upgrade
these dams. Require regular inspec on and maintenance
schedules.
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Goal 12:  Improve storm drainage systems in the region.  

Hazard: Flood/Hurricane
Loca on: Region wide
Category: Structural Protec on
 
Goal Statement: Much of the ooding problems in our Region are a
result of poor drainage and inadequate infrastructure. Drainage
systems are designed to provide a certain level of protec on when
maintained in proper condi on. Systems that are not maintained on a
regular basis may become clogged with debris caused by either natural
events or dumping of lawn debris, appliances, and other materials. To
minimize the amount of debris accumula on in the drainage system, a
combina on of public educa on, regula on, and maintenance programs
are needed.

Strategies 

12.1 Support projects that call for improved ditching, replacement of
inadequate and undersized culverts, enlargements of bridge
openings, and drainage piping needed to minimize ooding.

12.2 Develop regular maintenance programs and standard opera on
procedures and budget accordingly.

12.3 Encourage rou ne maintenance of creek beds and culverts to
allow more water to be carried with special emphasis placed on
culverts where there are repeated problems.

12.4 No fy property owners living along interior streams to keep the
creek beds clear of debris, weeds, and high grass.



Central Shenandoah Valley All Hazards Mi ga on Plan 2012 

Sec on V: Mi ga on Goals, Strategies, and Projects  Page 16 

Goal 13:  Implement stream remedia on projects where needed.  

Hazard: Flood/Hurricane
Loca on: Region wide
Category: Structural Protec on

Goal Statement:  Local communi es in the Region recognize the
importance of protec ng exis ng bank lines and bridge substructures.
This can be accomplished with rip rap or gabion revetments, ood
retarding structures, bulkheads and berms, and riparian bu ers that
have been properly designed or constructed.

Strategies

13.1 When implemen ng stream remedia on projects considera on
should be given when designing these structures and take into
account stream characteris cs that in uence the selec on of
these measures such as channel width, bank height, bend radii,
storm event, channel veloci es and ood depth, and oodplain
con gura on.

13.2 Obtain maintenance and access easements from property
owners for annual maintenance work.

13.3 Coordinate with and support the Region’s Soil and Water
Conserva on Districts’ Emergency Watershed Protec on
Programs.

Goal 14: Implement a disaster preparedness and mi ga on 
educa on program.  

Hazard: All Hazards
Loca on: Region wide
Category: Public Educa on and Awareness

Goal Statement: There are many ways that ci zens and business
owners can protect themselves and reduce their losses caused by
natural disasters. However, many ci zens, even recent vic ms are
unaware of these measures. Listed below are a number of ac vi es that
can be implemented in the Region to increase public awareness to the
hazard and mi ga on ac ons that can be taken to reduce future
damage, injury, and death caused by the natural disasters.
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Strategies 

14.1 Develop comprehensive public informa on and educa on
programs on disasters, including preparedness, recovery,
mi ga on and preven on. This can be accomplished through
presenta ons, workshops and marke ng materials for ci zens,
business, schools, local sta and elected o cials in the Region.
Much of this has been and can be accomplished through
Shenandoah Valley Project Impact.

14.2 Develop a public educa on program to educate ci zens about
water conserva on, to use of water conserving appliances, and
irriga on prac ces in agricultural areas. Wri en materials could
be developed to teach developers and home owners about
na ve and/or drought tolerant grasses, shrubs, and trees to be
planted around residen al structures.

14.3 Increase public educa on and awareness regarding the dangers
of winter storms including driving/traveling during a winter
storm event. (Automobile accidents are the leading cause of
death during a winter storm event.). Also, increase public
awareness to health risks associated with winter storms
including exposure, hypothermia, frostbite, overexer on, and
accidents from falling/slipping.

14.4 Encourage communi es to become involved with the
Department of Forestry's Firewise program. Its goal is to
encourage and acknowledge ac on that minimizes home loss to
wild re by preparing for a re before it occurs.

14.5 Encourage communi es to become involved in the Na onal
Weather Service program “Storm Ready”. This program assists
communi es with local safety, planning, educa on, and
communica on programs needed to save lives and property
before and during weather related disasters.

14.6 Provide Community Emergency Response Team (CERT) training
to ci zens and maintain a CERT organiza on. Having an ac ve
CERT program will not only educate ci zens about preparedness
and mi ga on measures, it will also provide a pool of trained
volunteers that can assist during an emergency or disaster.
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14.7 Develop a media campaign to educate the general public
throughout the year about disasters when they may be likely to
occur. For example a Spring campaign on tornado safety, winter
storm preparedness in the Fall, and hurricane safety prior to the
start of Hurricane Season. This holis c campaign would be
designed to reach a mul genera onal audience and would
include mi ga on and preparedness informa on.

14.8 Increase the number and use of NOAA weather radios or ba ery
powered radios or TVs. Improve the e ec veness of NOAA
weather radios in the valley.

14.9 U lize the services of amateur radio operators in the region.

14.10 Sponsor Hazard Mi ga on Workshops designed to give
informa on to contractors, property owners, and business
owners on mi ga on strategies such as acquisi on, reloca on,
eleva on, and oodproo ng.

14.11 Develop Hazard Awareness programs with the local schools,
youth programs, and libraries to disseminate informa on on
natural hazards and mi ga on ac ons. U lize student
environmental clubs to volunteer for projects.

14.12 No fy renters of homes, mobile homes, and apartments that
they are located in an area that is subject to ooding and should
consider purchasing ood insurance for their contents.
No ca on could be done via lease agreements.

14.13 Establish and maintain Hazard Resource Library/ Self Help
Programs on natural hazards, mi ga on and safety and related
topics in a central loca on and available to or disseminated to
property owners and businesses.

14.14 Strategically place ood eleva on reference markers throughout
the Region in an e ort to educate and remind people of
historical oods. The markers could show the eleva on of the
high water from previous oods as well as the 100 year ood
levels in a par cular area.
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14.15 No fy poten al homebuyers of ood hazards and requirements
for ood insurance. Programs should be developed with the
coopera on of banks, real estate agents, and insurance agents as
well as community development sta .

14.16 Implement programs to provide property owners with ood
eleva on cer cates in order to alert them to the fact that they
their property is in the oodplain.

14.17 Provide appropriate local government sta with technical
exper se and training on ood protec on measures, retro ng,

ood insurance, ood warning and response, etc. in order to
help ci zens meet and understand oodplain requirements and

ood hazards.

Goal 15:  Improve hazard data collec on and GIS for region.  

Hazard: All Hazards
Loca on: Region wide
Category: Public Informa on
 
Goal Statement: Many of the Flood Insurance Rate Maps (FIRM)
produced by FEMA are outdated most over 15 years old and
unreliable. These maps do not always re ect man made altera ons to

oodplains caused by development that can change drainage pa erns
and increase ood hazards. Accurate and dependable maps are cri cal
in helping the Region develop oodplain management strategies aimed
at limi ng the devasta on caused by oods to area businesses and
residents. Improved mapping, along with GIS, a computerized mapping
and analysis tool, aids in the administra on of building codes, land use
plans, and e orts to iden fy risk areas and develop mi ga on ac ons.

Strategies 

15.1 Encourage communi es to par cipate in FEMA’s Coopera ng
Technical Partners (CTP) Program. This FEMA ini a ve
establishes partners with local jurisdic ons to develop and
maintain up to date ood maps and other ood hazards.
Mapping ac vi es may include hydrologic and hydraulic analysis,

oodplain mapping, prepara on of digital FIRMs, and re nement
of oodplain boundaries.
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15.2 Consider crea ng a consor um of communi es to tackle the
problem of outdated FIRM maps and how to update the FIRM
maps on a regional basis.

15.3 Ensure that all locali es have digi zed FIRM maps.

15.4 Acquire technology to assist in managing storm water,
oodplain, and other land based resources.

15.5 U lize GIS technology to inventory at risk infrastructure and
public and private structures within at risk areas.  

 
15.6 Determine and map landslide/land subsidence, karst, and

sinkhole vulnerable areas in the region. Archive events in a
database to monitor trends and recurring sites. Coordinate with
VDOT on sites impac ng transporta on infrastructure. 

 
15.7 Iden fy and map assisted living centers, nursing homes, and

facili es that serve people with special needs that require
addi onal services during disasters. 

Project Priori za on 

Based on recommenda ons of the Mi ga on and Planning Commi ee,
projects were priori zed based on cost, e ec veness, impact on the
region’s ci zens, feasibility of implementa on, and agency sta
capacity. Using these criteria, projects that fall into the Public Educa on
and Awareness category are ranked highest. This includes all of the
projects that relate to Goal 14: Implement a disaster preparedness and
mi ga on educa on program. The second highest ranked projects are
those that relate to Goal 6: Reduce the impact of natural disasters on
private residen al proper es. The third highest ranked projects are
structural projects involving storm drainage systems, Goal 12: Improve
storm drainage systems in the region. This priori za on was maintained
upon review of the All Hazards Mi ga on Plan Steering Commi ee for
the 2013 edi on of the plan. Goals 14, 6, and 12 con nue to be the
highest ranking priori es in the Central Shenandoah Valley Region.
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VI. CAPABILITIES ASSESSMENT
This por on of the Plan assesses the current capacity of the communi es 
of the Central Shenandoah Valley to mi gate the e ects of the natural 
hazards men oned in Sec on IV, Hazard Iden ca on Rick Assessment.  
Determining the ability of local governments to implement mi ga on 
strategies and where poten al opportuni es to increase these abili es 
exist is the purpose of the capabili es assessment.  This Capabili es 
Assessment has two primary components, an inventory of the plans and 
programs that the local governments in the Central Shenandoah Valley 
Region possess, and an analysis of the governments abili es to 
implement mi ga on strategies and measures based on this inventory.  
In order to assess these components; local plans and the exper se of 
sta . For this review, ci es and coun es in the Central Shenandoah 
Planning District were studied.  Because towns are considered part of 
the coun es where they are located and have access to county 
resources, towns are not listed separately. 
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Administra ve and  
Technical Capabili es 
of  Local Government 

Sta  

Augusta County 

Bath County 

Highland County 

Rockbridge County 

Rockingham
 County 

Buena Vista 

Harrisonburg 

Lexington 

Staunton 

W
aynesboro 

Land use planners or planners 
with knowledge of land 
development and land 
management prac ces 

X X X X X X X X X X 

Engineers or Professionals 
trained in construc on 
prac ces related to buildings 
or infrastructure 

X X X X X X X X X X 

Sta  with an understanding 
of natural or human caused 
hazards 

X X X X X X X X X X 

Emergency Manager X X X X X X X X X X 

Floodplain Manager X X X X X X X X X X 

Sta  with educa on and/or 
exper se to assess the 
communi es vulnerability to 
hazards 

X X X X X X X X X X 

Resource development and 
grant wri ng sta  X X X X X X X X X X 

Internet access X X X X X X X X X X 

Fire and Rescue paid or 
volunteer sta  X X X X X X X X X X 
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Capabili es Assessment Findings

Exis ng Local Plans 
 
Planning capability is based on the crea on and implementa on of plans 
that demonstrate a jurisdic on’s commitment to guiding and managing 
growth in a responsible manner; encouraging public safety; preserving 
the local economy; protec ng environmental, historic, and cultural 
resources; and maintaining the general welfare of the community.  
Planning ini a ves present signi cant opportunity to integrate hazard 
mi ga on principles and prac ces into the community.  The jurisdic ons 
of the Central Shenandoah Region have many planning mechanisms in 
place that include mi ga on informa on and techniques including: 
 
Hazard Mi ga on Plan:  A hazard mi ga on plan represents a 
community’s blue print for how it intends to reduce the impact of natural 
and human caused hazards on people and the built environment.  All 
twenty one jurisdic ons in the CSPDC have adopted the Central 
Shenandoah Valley All Hazards Mi ga on Plan. 
 
Comprehensive Land Use Plan:  A comprehensive land use plan 
establishes the overall vision for what a community wants to be an 
serves as a guide to future governmental decision making.  A 
comprehensive plan contains sec ons on demographic condi ons, land 
use, natural resources, economic development, transporta on, and 
community facili es.  Community strategies included in these plans can 
encourage the achievement of risk reduc on goals.  The ve coun es 
and ci es in the CSPDC have Comprehensive Land Use Plans. 
 
Community Wild re Protec on Plan (CWPP):  The Healthy Forests 
Restora on Act (HFRA) of 2003 created the opportuni es for local 
governments to priori ze goals and needs for the wildland areas in their 
communi es through community wild re protec on plans.  A CWPP 
addresses issues in a community such as wild re response, hazard 
mi ga on, community preparedness, and structure protec on.  Augusta 
County has adopted a Community Wild re Protec on Plan. 
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Emergency Opera ons Plan (EOP):  An emergency opera ons plan 
outlines responsibili es and the means by which resources are deployed 
during and following an emergency or disaster.  A sec on that 
speci cally deals with mi ga on is included in these plans.  The ve 
coun es and ve ci es in the Central Shenandoah Planning District 
either have their own EOP or par cipate in regional EOPs. 
 
SARA Title III Emergency Response Plan (ERP):  Required by federal low 
under Title III of the Superfund Amendments and Re authoriza on Act 
(SARA), these plans outline the procedures to be followed in the event of 
a chemical emergency such as the accidental release of toxic substances.  
The ve coun es and ci es in the Central Shenandoah Planning District 
either have their own individual ERP or par cipate in regional ERPs. 
 
Based on the types of planning ini a ves possessed by all of the 
jurisdic ons in the region, the actual and poten al opportuni es to 
incorporate mi ga on concepts into local planning processes is very 
high for the Central Shenandoah Region. 
 
 
Exper se of Local Planning Sta  
 
As described previously, the Central Shenandoah Region consists of 21 
jurisdic ons (5 coun es, 5 ci es, and 11 towns).  The coun es in the 
Region are led by an elected Board of Supervisors who appoints a County 
Administrator to manage the day to day opera ons of the government.  
In the ci es, a City Council are the elected o cials and a City Manager, 
appointed by Council, manages the day to day opera ons. 
 
Mi ga on cuts across many disciplines.  For a successful mi ga on 
program, it is necessary to have a broad range of people involved with 
diverse backgrounds.  Across the jurisdic ons in the Central Shenandoah 
Valley Region this exper se can be found in local government sta  in the 
following areas or departments: 
 

Community Development and Building Inspec on Departments have 
the abili es to conduct land use planning based on knowledge of 
land development and land management prac ces.  They may also 
possess exper se in resource development and grant wri ng sta .  
These departments may also house a community’s oodplain 
manager and other sta  with the ability to assess the natural 
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hazards vulnerability of the community.  As all of the communi es 
are in good standing in the Na onal Flood Insurance Program (NFIP), 
these departments may also enforce NFIP requirements. 

 
Engineering and Public Works Departments have the training in 
construc on prac ces related to buildings and infrastructure.  The 
Engineering Department may oversee the design and construc on of 
infrastructure including roadways and stormwater facili es.  The 
Public Works Department oversees the maintenance of the 
community’s infrastructure, water treatment and sewer facili es. 

 
Emergency Management, Fire and Rescue Sta  are involved with 
natural and man made hazards and disasters and are closely 
involved with mi ga on as it is one of the four cornerstones of the 
emergency management cycle.  Fire and Rescue departments 
provide re suppression and medical aid at the scene of disasters 
and may be involved with hazardous materials incidents. 

 
This capability assessment illustrates the variety of sta  and 
departments in local governments in the Central Shenandoah Region 
that possess the exper se to iden fy and implement mi ga on 
ac vi es. 
 
The other resource that the 21 jurisdic ons of the Central Shenandoah 
Planning District have is partnerships with private organiza ons, Non
governmental Organiza ons (NGOs), and neighboring jurisdic ons.  The 
coun es and ci es have Memorandums of Understanding and Mutual 
Aid agreements with these organiza ons and  jurisdic ons surrounding 
our region for assistance in the event of emergencies and disasters for 
supplies, equipment, and manpower.  More informal partnerships also 
exist in non disaster mes between local government sta  from all 
departments to their counterparts in neighboring jurisdic ons for 
technical assistance and the sharing of resources.  When applicable, 
these partners are o en included in the mi ga on planning process and 
other hazard mi ga on ac vi es to share their exper se.  These 
partnerships only further the depth of capabili es that the local 
jurisdic ons of the Central Shenandoah Region possess. 
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VII. PLAN MAINTENANCE

According to the Disaster Mi ga on Act of 2000, local plans are required
to include a method and schedule of monitoring, evalua ng, and
upda ng the hazard mi ga on plans within a ve year cycle as well as a
descrip on of con nued public involvement in the hazard mi ga on
planning process.

The Central Shenandoah Valley Region will use its All Hazards Plan
Steering Commi ee as the body responsible for the review, monitoring,
and update of its All Hazards Plan. This group meets annually and
includes representa ves from local government and other relevant
organiza ons throughout our Region. In the event that the Steering
Commi ee shall dissolve then each local jurisdic on will be responsible
for the maintenance and up date of the Plan. The Plan Steering
Commi ee is sta ed by the Central Shenandoah Planning District
Commission.

Through our All Hazards Plan Steering Commi ee, the All Hazards Plan
will be reviewed on an annual basis and updated when and where
needed. Each local jurisdic on will be asked to review the Plan and
submit a report when necessary that outlines any revisions, projects, or
ac vi es that impact the Plan. These annual reports will be reviewed by
the All Hazards Plan Steering Commi ee and revisions will be made to
the Plan by CSPDC sta . In addi on any local, state, or federal
regula ons that change or impact the Plan will be incorporated into it.
Local governments will be apprised of any substan al changes to the
Plan.

In addi on to an annual review, local governments will asked to
reference the All Hazards Plan in their Emergency Opera ons Plan (EOP).
The Virginia Emergency Management and Disaster Law of 2000 require
that the State, and each county and city within the State develop and
maintain a current Emergency Opera on Plan which addresses their
planned response to extraordinary emergency situa ons. As part of the
basic EOP, an appendix that addressees hazard mi ga on ac vi es is
required. We will request that each of our ci es and coun es refer to
the Central Shenandoah All Hazards Mi ga on Plan as a resource
document as part of their EOP’s Hazard Mi ga on Annex and request
local government review of the All Hazard Plan as part of their annual
EOP review. In addi on, a request will be made to each local jurisdic on
to include the All Hazards Plan in other planning documents such as
comprehensive plans and capital improvement plans.

Sec on VII: Plan Maintenance Page 1 
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The Plan will undergo a comprehensive review every 5 years. The All
Hazards Plan Steering Commi ee will be the en ty responsible for the
review, evalua on and up date of the Plan. The criteria used to evaluate
the Plan will be developed in accordance with the requirements of the
Federal Emergency Management Agency (FEMA) Sec on 322 local
hazard mi ga on planning regula ons as well as addi onal guidance
documents provided by FEMA and Virginia Department of Emergency
Management. The method used to up date the Plan will include a
request from each jurisdic on for a report that describe the progress of
mi ga on strategies iden ed in the Plan and any ac vi es or projects
that has been implemented. Other factors that could necessitate a
revision to the Plan may include any new local, state, or federal
regula ons or requirements that impact the Plan; any Presiden ally
declared disasters that have impacted the Region, or an increase or
decrease in a community’s vulnerability to a natural disaster. The 5 year
update will be submi ed to each of the local governments, the Virginia
Department of Emergency Management, and FEMA as required.
Signi cant changes to the Plan will include public input.

Public par cipa on was an integral part of the development of this Plan
and will con nue through the course of its existence. Ac vi es to
involve the public in the maintenance, evalua on and revision of the
plan may include a yearly “Disaster Resistance Forum” mee ng where
the general public is invited, u lizing the websites of the Central
Shenandoah Planning District Commission to no fy the public of
mee ngs, agendas, and revisions of the Plan, and employing the media
to no fy the public of any up coming ac vi es or public input sessions
regarding the Plan and the Plan update.
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VIII. ADOPTION PROCESS AND DOCUMENTATION

The Central Shenandoah Valley Regional All Hazards Mi ga on Plan was 
developed as a mul jurisdic onal plan; therefore, to meet the 
requirements of Sec on 322 of the Disaster Mi ga on Act of 2000, the 

nal plan was adopted by each of the 21 municipali es in our Region for 
the original Plan in 2005 and for the 1st ve year update of the Plan in 
2013.  Resolu ons from these two adop on processes for each of the 
jurisdic ons in the Central Shenandoah Planning District are included in 
Appendix C. 
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IX. REFERENCES

1. Other Mi ga on Plans 
Virginia Department of Emergency Management (VDEM)
Commonwealth of Virginia’s Standard Hazard Mi ga on Plan
(2004)
Cumberland Mi ga on Plan
NRV Mi ga on Plan
Wyoming County (WV) Mi ga on Plan

2.  So ware 
 FEMA HAZUS so ware

ESRI data and so ware
PRISM Data
Data provided by Whi Sours (GIS CSPDC)
FEMA FIS – for community descrip ons and ooding/hurricane
events

3. Websites 
US Census Bureau – American Fact Finder

 h p://www.census.gov. 
Virginia Department of Forestry
www.dof.virginia.gov.
Federal Emergency Management Agency (FEMA). 2003a.
“The FEMA Map Store”, Federal Emergency Management
Agency, Department of Homeland Security, h p://
store.msc.fema.gov/ (6/24/2004).
Na onal Oceanic and Atmospheric Administra on (NOAA)
Storm Predic on Center. 1999. “Historical Tornado Data
Archive”, Na onal Oceanic and Atmospheric Administra on
Storm Predic on Center, h p://www.spc.noaa.gov/archive/
tornadoes/, (6/24/2004).
Na onal Oceanic and Atmospheric Administra on (NOAA)
Na onal Clima c Snow Center. 2002. “United States Snow
Climatology”, Na onal Oceanic and Atmospheric
Administra on Na onal Clima c Snow Center, h p://
lwf.ncdc.noaa.gov/oa/climate/monitoring/snowclim/
mainpage.html, (6/24/2004).
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3. Websites (con nued) 
Na onal Oceanic and Atmospheric Administra on (NOAA)
Na onal Weather Service Tropical Predic on Center:
Na onal Hurricane Center. 2004. “NHC/TPC Archive of Past
Hurricane Seasons.”, Na onal Weather Service Tropical
Predic on Center: Na onal Hurricane Center, h p://
www.nhc.noaa.gov/, (6/24/2004).
Southeast Regional Climate Center (SERCC). 2004. “Historical
Climate Summaries for Virginia”, Southeast Regional Climate
Center, h p://www.dnr.state.sc.us/climate/sercc/
climateinfo/historical/historical_va.html, (6/24/2004).
United States Geological Survey (USGS). 2002a. “Landslide
Incidence and Suscep bility of the Conterminous United
States”, United States Geological Survey, Department of the
Interior, h p://na onalatlas.gov/lsoverm.html (6/24/2004).
United States Geological Survey (USGS). 2002b. “Principal
Aquifers of the 48 Conterminous United States, Hawaii,
Puerto Rico, and the U.S. Virgin Islands”, United States
Geological Survey, Department of the Interior, h p://
na onalatlas.gov/atlas p.html (6/24/2004).
United States Geological Survey (USGS). 2003. “Earthquake
Hazards Program”, United States Geological Survey,
Department of the Interior, h p://earthquake.usgs.gov/ 
(6/24/2004).
Virginia Department of Forestry (VDOF). 2004. “Wild re Risk
Analysis”, Virginia Department of Forestry, h p://
www.vdof.org/gis/ (6/24/2004).
Drought Monitor. 2004. Drought Monitor, h p://
drought.unl.edu/dm/archive/99/classify.htm (6/24/2004).

4. Other Sources 
Ins tute for Infrastructure and Informa on Assurance James
Madison University. Ken Newbold and Josh Barnes
presenta on at CSPDC Project Impact on November 16,
2004.
Department of Mines and Minerals, Karst Mapping.
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5.  Addi onal Historic Research Resources 
A. Websites 
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"America's Volcanic Past: Virginia" 7/7/2011
h p://vulcan.wr.usgs.gov/LivingWith/VolcanicPast/
Places/.html 
 
"America's Volcanic Past: Appalachian Mountains, Blue Ridge
Mountains, and Great Smoky Mountains"

7/7/2011

h p://vulcan.wr.usgs.gov/LivingWith/VolcanicPast/Places/
volcanic_past_appalachains.html 
 
Chincoteague Chamber of Commerce The Ash Wednesday
Storm
www.chincoteaguechamber.com/62 pgl.html 
 
Drought Survivors of 30: Recall the Ul mate Dry Spell
Eugene Scheel

11/2007

"Drought ghtens grip on Shenandoah Valley" Linda McNa 8/2/1999
www.richmond.com 
 
Environmental News Network: The Lesson of Agnes Recalled
www.enn.com 

"Giles Co Earthquake of May 31, 1897 News Reports":
Compiled by VT Seismological Observatory

10/19/2009

"Have you ever seen the rain? Drought in Virginia" 6/15/2006
www.baconsrebellion.com 
 
Landmarks inspected for hidden cracks a day a er quake 8/24/2011
h p://www.msnbc.msn.com/id/44256381/ns/us_news life/
landmarks inspected … 
 
"Monster Storm Created Angry Residents" 2/16/2007
www.msnbc.com 
 
Na onal Weather Service O ce: Washington/Bal more
www.erh.noaa.gov/er/lwx/Historic_Events 
 
Newsleader.com: "USGS: 4 A ershocks So Far" 8/24/2011
h p://www.newsleader.com/fdcp/?unique=1314196163185 
 
"NOAA and the 1974 Tornado Outbreak Descrip on of
Outbreak"
www.noaa.com 
 
"Quake shakes East Coast, causes evacua ons" 8/24/2011
h p://www.msnbc.msn.com/id/44245009/ns/us_news life/ 
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5.  Addi onal Historic Research Resources (con nued) 
A. Websites (con nued) 
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Richmond Times Dispatch, "5.8 magnitude quake shakes
central Virginia, East Coast"

8/24/2011

h p://www2. mesdispatch.com/news/2011/Aug/23/49/58 
  
Shaken! Earthquake Rocks Central Virginia from: The Geology
of Virginia
h p://web.wm.edu/geology/virginia 
 
VA Climate Advisery Vol 23, No 2 Summer

1999
VA Earthquakes 7/20/2010
h p://www.virginiaplaces.org/geology/quake.html 
 
"Volcanoes" VA Dept of Mines, Minerals, and Energy/Division
of Geology and Mineral Resources

7/7/2011

h p://www.dmme.virginia.gov/DMR3/volcanoes.shtml 
 
VT Seismological Observatory Report: Earthquakes in the Giles
Co Seismic Zone

3/14/2011

h p://www.geol.vt.edu/outreach/vtso/gcsz.html 
 
VT Seismological Observatory Report: Earthquakes in the
Central Virginia Seismic Zone

3/14/2011

h p://www.geol.vt.edu/outreach/vtso/cvsz.html 
 
VT Seismological Observatory Report: Virginia's Largest
Earthquakes

7/20/2010

h p://www.geol.vt.edu/outreach/vtso/Va Eq.html 
 
USGS Earthquake Hazards Program, Largest Earthquake in VA
12 9 2003

3/14/2011

h p://earthquake.usgs.gov/earthquakes/states/
events/1897_05_31.php 
 
USGS Earthquake Hazards Program, Historic Earthquakes 3/14/2011
h p://earthquake.usgs.gov/earthquakes/states/
events/1897_05_31.php 
 
USGS Earthquake Hazards Program, 2003 December 9,
20:59:14 UTC Preliminary Earthquake Report

3/14/2011

h p://earthquake.usgs.gov/earthquakes/
eqinthenews/2003/uscdbf 
 
USGS Earthquake Hazards Program, Virginia Earthquake
History

3/14/2011

h p://earthquake.usgs.gov/earthquakes/states/virginia/
history.php 
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5.  Addi onal Historic Research Resources (con nued) 
A. Websites (con nued) 
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USGS Earthquake Hazards Program, Earthquake History of
Virginia

11/3/2005

h p://neic.usgs.gov/neis/states/virginia/
virginia_history.html 
 
USGS Earthquake Hazards Program, Virginia Earthquake
History

2/2/2011

h p://earthquake.usgs.gov/earthquakes/states/virginia/
history.php 
 
USGS Earthquake Hazards Program, Magnitude 5.8 Virginia;
2011 August 23 17:51:03 UTC

8/24/2011

h p://earthquake.usgs.gov/earthquakes/recentqsww/
Quakes/at001qe6x3.php 
 
US Geological Survey "Seasonal Stream Flow Condi ons and
Historic Droughts"

12/5/2011

UVA Climatology "Li le Big Drought"

Wikipedia
h p://en.wikipedia.org/wiki/Earthquake 
 
h p://en.wikipedia.org/wiki/Mercalli_Intensity_Scale 
 

7/21/2010

h p://en.wikipedia.org/wiki/1886_Charleston_Earthquake 
 

2/2/2011

h p://en.wikipedia.org/wiki/Virginia_Seismic_Zone 
 

2/2/2011

h p://en.wikipedia.org/wiki/Mole_Hill_(Virginia) 
 

7/7/2011

h p://en.wikipedia.org/wiki/Trimble_Knob 
 

7/7/2011
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5.  Addi onal Historic Research Resources (con nued) 
B. Newspapers 
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Newspaper Date Pages
Augusta Angus 2/14/1899 pg. 3
Augusta Angus 6/8/1897 pg. 4
Buena Vista News 3/27/1936 pg. 1
Buena Vista News 6/30/1972 Special Flood Sec on

Buena Vista News 12/6/1934 Cover
Harrisonburg Daily News Record 3/16/1936 pg. 5
Harrisonburg Daily News Record 3/18/1936 pg. 1, 6
Harrisonburg Daily News Record 3/19/1936 pg. 1, 7, 8
Harrisonburg Daily News Record 3/20/1936 pg. 1, 6
Harrisonburg Daily News Record 3/21/1936 pg. 1, 6
Harrisonburg Daily News Record 3/23/1936 pg. 1, 5, 7
Harrisonburg Daily News Record 6/18/1949 pg. 1, 2
Harrisonburg Daily News Record 6/20/1949 pg. 1, 2
Harrisonburg Daily News Record 6/21/1949 pg. 1, 9, 12
Harrisonburg Daily News Record 6/22/1949 pg. 1, 2, 4, 9
Harrisonburg Daily News Record 6/23/1949 pg. 1, 2, 12
Harrisonburg Daily News Record 6/24/1949 pg. 1, 16
Harrisonburg Daily News Record 6/27/1949 pg. 1, 2, 8, 10
Harrisonburg Daily News Record 8/21/1969 Cover, pg. 18, 19
Harrisonburg Daily News Record 8/22/1969 Cover, pg. 8
Harrisonburg Daily News Record 8/23/1969 Cover, pg. 8, 9
Harrisonburg Daily News Record 8/25/1969 pg. 2, 6
Harrisonburg Daily News Record 8/26/1969 Cover, pg. 2
Harrisonburg Daily News Record 6/22/1972 Cover, pg. 12
Harrisonburg Daily News Record 6/23/1972 Cover, pg. 2, 15
Harrisonburg Daily News Record 11/5/1985 pg. 14, 18
Harrisonburg Daily News Record 11/6/1985 Cover, pg. 2, 13
Harrisonburg Daily News Record 9/7/1996 pg. 19

Harrisonburg Daily News Record 9/9/1996 Cover, pg. 15, 17
Harrisonburg Daily News Record 9/10/1996 Cover
Harrisonburg Daily News Record 9/16/1996 Flood of 1996 Sec on

Harrisonburg Daily News Record 10/16/1954 Cover, pg. 13
Harrisonburg Daily News Record 8/13/1955 pg. 2
Harrisonburg Daily News Record 8/19/1955 Cover, pg. 2, 4
Harrisonburg Daily News Record 2/14/2007 Cover, A5
Harrisonburg Daily News Record 2/15/2007 Cover, A3
Harrisonburg Daily News Record 12/19/2009 Cover, A6
Harrisonburg Daily News Record 12/21/2009 Cover, A10
Harrisonburg Daily News Record 12/22/2009 Cover, A10
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Harrisonburg Daily News Record 5/3/2009 Cover, pg. 6
Harrisonburg Daily News Record 5/4/2009 Cover, pg. 5
Harrisonburg Daily News Record 1/15/2010 Cover
Harrisonburg Daily News Record 11/25/1938 Cover
Harrisonburg Daily News Record 3/6/1962 Cover, pg. 2, 7
Harrisonburg Daily News Record 3/7/1962 pg. 12
Harrisonburg Daily News Record 3/8/1962 pg. 13
Harrisonburg Daily News Record 3/9/1962 pg. 8
Harrisonburg Daily News Record 3/27/1978 Cover, pg. 5, 15
Harrisonburg Daily News Record 3/28/1978 pg. 11
Harrisonburg Daily News Record 3/29/1978 pg. 6, 17
Harrisonburg Daily News Record 3/13/1993 pg. 2
Harrisonburg Daily News Record 3/15/1993 Cover, pg. 2, 5
Harrisonburg Daily News Record 2/12/1983 Cover, pg. 3, 11
Harrisonburg Daily News Record 2/13/1983 Cover
Harrisonburg Daily News Record 2/11/1994 Cover, pg. 2, 3
Harrisonburg Daily News Record 2/12/1994 Cover, pg. 2
Harrisonburg Daily News Record 1/8/1996 Cover
Harrisonburg Daily News Record 1/9/1996 Cover, pg. 2, 4
Harrisonburg Daily News Record 8/24/2011 Cover, A5
Lexington News Gaze e 3/20/1936 pg. 1, 8
Lexington News Gaze e 10/20/1954 Cover
Lexington News Gaze e 8/17/1955 pg. 7
Lexington News Gaze e 9/30/1959 Cover
Lexington News Gaze e 7/21/1842 pg. 2
Lexington News Gaze e 8/31/1893
Lexington News Gaze e 5/16/2001 A12
Lexington News Gaze e 2/21/2007 Cover
Lexington News Gaze e 2/28/2007 C1
Lexington News Gaze e 5/7/1929 Cover
Lexington News Gaze e 1/17/1912 pg. 5
Lexington News Gaze e 3/7/1962 Cover
Lexington News Gaze e 3/29/1978 pg. 13
Lexington News Gaze e 2/16/1983 pg. 12
Lexington News Gaze e 3/17/1993 Cover, pg. 10, 11
News Virginian 6/28/2005
News Virginian 6/29/2006
News Virginian 2/13/2007 Cover, A5
News Virginian 2/15/2007 Cover, A5
News Virginian 12/20/2009 Cover, A2, A5
News Virginian 12/21/2009 Cover, A2
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News Virginian 12/22/2009 Cover, A3, A5
News Virginian 8/24/2011 Cover, A2, A3
NOAA Event Records 2/12/2007 Storm
NOAA Event Records 2/14 2/18/2003 Storm
NOAA Event Records 12/19/2009 Storm
NOAA Event Records 1/16/1996 Storm
NOAA Event Records 12/18 Winter Storm

NOAA Event Records 2/5 2/10/2010 Winter Storm
Richmond Times Dispatch 8/21/1969 Cover, A4, A5, C3, pg. 5
Richmond Times Dispatch 8/22/1969 Cover, A5, B1, pg. 8
Richmond Times Dispatch 8/23/1969 Cover, A4
Richmond Times Dispatch 8/24/1969 Cover, A15, B1, B2
Richmond Times Dispatch 6/20/1972 Cover, pg. 2
Richmond Times Dispatch 6/21/1972 A3
Richmond Times Dispatch 6/22/1972 Cover, pg. 2
Richmond Times Dispatch 6/23/1972 Cover, A4, A16
Richmond Times Dispatch 6/24/1972 Cover, A4, pg. 5, 12
Rockbridge County News 2/16/1899 pg. 3
Rockbridge County News 6/3/1897 pg. 3
Rockingham Register 10/2/1896 pg. 2, 3
Rockingham Register 8/21/1906 Cover, pg. 3
Rockingham Register 2/10/1899 pg. 3
Rockingham Register 2/17/1899 pg. 3
Rockingham Register 2/24/1899 pg. 2, 3
Rockingham Register 6/4/1897 Cover
Staunton Daily News Leader 11/5/1985 Cover, A3
Staunton Daily News Leader 11/6/1985 Cover, A7
Staunton Daily News Leader 11/7/1985 Cover, A5
Staunton Daily News Leader 11/8/1985 Cover
Staunton Daily News Leader 6/23/1995 Cover
Staunton Daily News Leader 6/24/1995 Cover, A5
Staunton Daily News Leader 6/25/1995 Cover
Staunton Daily News Leader 6/29/1995 Cover, A2
Staunton Daily News Leader 6/30/1995 Cover
Staunton Daily News Leader 9/6/1996 Cover, A2
Staunton Daily News Leader 9/7/1996 Cover, A2, A3
Staunton Daily News Leader 9/8/1996 Cover, A2
Staunton Daily News Leader 9/9/1996 Cover, A2
Staunton Daily News Leader 10/18/1954 Cover, pg. 4
Staunton Daily News Leader 8/13/1955 Cover
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Staunton Daily News Leader 8/14/1955 pg. 4
Staunton Daily News Leader 10/1/1959 Cover, pg. 3
Staunton Daily News Leader 8/18/1955 Cover, pg. 2
Staunton Daily News Leader 8/20/1955 pg. 7
Staunton Daily News Leader 6/28/2006
Staunton Daily News Leader 4/27/1937 Cover
Staunton Daily News Leader 5/12/2007 B8
Staunton Daily News Leader 1/2/2010 A5
Staunton Daily News Leader (1881 Storm)
Staunton Daily News Leader 2/14/2007 Cover, A Back Page
Staunton Daily News Leader 2/15/2007 Cover, A5
Staunton Daily News Leader 4/16/2005 B6
Staunton Daily News Leader 2/5/2010 A3
Staunton Daily News Leader 2/6/2010 Cover, A3, A6, A10
Staunton Daily News Leader 2/7/2010 Cover, A4, A12
Staunton Daily News Leader 2/8/2010 Cover, A4, A5
Staunton Daily News Leader 2/9/2010 Cover, A8
Staunton Daily News Leader 12/20/2009 Cover, A3, A4, A5, A12
Staunton Daily News Leader 12/21/2009 Cover, A8
Staunton Daily News Leader 12/22/2009 Cover, A3, A8
Staunton Daily News Leader 6/5/1911 Cover
Staunton Daily News Leader 6/7/1911 Cover, pg. 3
Staunton Daily News Leader 5/3/1929 Cover
Staunton Daily News Leader 4/4/1974 Cover, pg. 2
Staunton Daily News Leader 1/5/1912 Cover
Staunton Daily News Leader 3/6/1962 Cover
Staunton Daily News Leader 3/7/1962 Cover
Staunton Daily News Leader 3/27/1978 Cover, pg. 2
Staunton Daily News Leader 3/28/1978 Cover
Staunton Daily News Leader 2/13/1983 Cover, pg. 2
Staunton Daily News Leader 3/14/1993 Cover
Staunton Daily News Leader 3/15/1993 Cover
Staunton Daily News Leader 1/9/1996 Cover, pg. 3
Staunton Daily News Leader 1/13/1996 Cover
Staunton News Leader 8/24/2011 Cover, A3
Staunton Spectator 10/4/1870 Cover
Staunton Spectator 9/30/1896 Cover
Staunton Spectator 8/10/1896
Staunton Vindicator 9/23/1870 Cover
Staunton Vindicator 10/7/1870 Cover
Staunton Vindicator 2/16/1899 pg. 2
Staunton Vindicator 6/3/1897 pg. 3
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The Recorder 11/?/1985 Cover, pg. 3
The Recorder 1/26/1996 Cover, pg. 2
The Recorder 2/9/2001 pg. 17
The Recorder 4/9/1993 pg. 9
Washington Post 12/24/2009 Cover, A8
Washington Post 12/20/2009 Cover, A8, A10
Yosts Weekly 10/2/1896 Cover

C. Other Resources 

Annals of Augusta Co Va from 1726 1871. Waddel. Pg. 441 449

Buena Vista News: Hurricane Camille A Review

Debris Flow Hazards In Areas. Morgan and Wieczorek
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Major Earthquakes in Virginia: Adopted from Seismicity of the United States,
1568 1989. Carl W. Stover and Jerry L. Co man

VEOC; VDEM; VERT; 2011 8 23 Earthquake Situa on Report #1, August 24, 2011

Virginia Hazard Mi ga on Plan: Emergency Opera ons Plan Volume 6
Barbara McNaught Watson
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Barbara McNaught Watson

Winter Storms
Barbara McNaught Watson

100 Years of Dreams
Lynda Mundy Norris



Flood Descrip on and Damages

July 13, 1842 Occurred in Rockbridge County and also a ected Covington,
Buchanan, Lynchburg.
Floods in Rockbridge a ected Irish Creek, Mill Creek, Jackson
Run, North River (now known as the Maury), and James River.
Furnaces, forges, mills, and bridges washed away.
Caused by a week of heavy rains.
Destroyed crops: corn, wheat, oats, and hay.
Fences along rivers washed away.
Flooding along James River did not reach Sco sville.
Canal seriously damaged in Lynchburg.

“The heavy rains of last week were succeeded by the most disastrous freshet
with which our county has ever been visited.”

Lexington Gaze e July 21, 1842

1846 “… a stranger walking thru the business por on of Staunton, would not imagine
that the place was liable to be devastated by oods, there being no water force
visible to the eye. Yet the town had several mes su ered severely from the
cause. “

Annals of Augusta County, Virginia from 1726 to 1871 by Jos. A. Waddel

January 1854 Heavy rains caused the James River to ood Balcony Falls and
Glasgow in Rockbridge County.
On January 21, 1854, the canal boat Clinton and its passengers
became stranded in the raging waters. Frank Padget, a skilled
boatman and a slave, led four other men to rescue them. As
Padget was trying to save the last passenger, he drowned in
the rushing current. Capt. Edward Echol’s, who witnessed the
rescue, was so moved he commissioned the construc on of a
granite monument which now stands in Glasgow’s Centennial
Park.

August 4, 1860 Flash ood in City of Staunton caused by a severe
thunderstorm.
Sidewalks were pulled up along Augusta Street.
Many stores in downtown Staunton received thousands of
dollars of damages.
A chimney at St. Francis church was blown down.
A stable was li ed o it’s founda on and destroyed.

“It is su cient to arouse our ci zens to the absolute necessity of arming
themselves against a recurrence of the disastrous results which have followed
this freshet.”

Staunton Spectator, August 10, 1896

Central Shenandoah Valley Flood History Page 1
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Flood Descrip on and Damages

September 28 30, 1870 The ood of September 28 30, 1870 was one of the earliest oods
in the history of the Shenandoah Valley where wri en accounts
are widely available. The ood event occurred throughout the
central Valley from the north in Rockingham County and to the
south in Rockbridge. The rain was rst welcomed a er a period of
drought and a summer where rivers had been running below
normal. As the rain con nued, rivers rose to swirling torrents.
The Shenandoah River with its expanded and rapid course carried
away houses, trees, and bridges in Rockingham County and
northward. The Village of Port Republic was reportedly under 15
feet of water at one me during the event. An example of
destruc on caused by this ood could be seen in Harper’s Ferry,
West Virginia, the con uence of the Shenandoah and Potomac
Rivers where 47 people died.

In Augusta and Rockbridge Coun es, extensive damage occurred.
Some reports measured nine inches of rain with this storm. In
Staunton, ooding along Lewis Creek caused damage to its
downtown and washed away a railroad bridge and wood and brick
houses. The C & O railroad was damaged, including another
bridge that washed away in Waynesboro. In Rockbridge County,
Lexington was par cularly hard hit in The Point area where
several houses were swept away. Also in Rockbridge County,
farms, crops, and fences, were destroyed by the ood event.
Throughout the Shenandoah Valley, communica on lines and
transporta on routes were blocked. With images of the Civil War
s ll fresh in the minds of people, rebuilding from the ood of
September 1870, became another challenge in the recovery they
were already experiencing.

“… some idea may be obtained of the immense destruc on which has spread
over many por ons of our beloved old State, greater, by far, than the
devasta ons of four years war. Our people however, have exhibited in the past
a wonderful recupera ve power. They will not be downcast now, but will bow
with humble resigna on to the will of Heaven, and will s ll hope and strive for
the best.” – Staunton Vindicator, October 7, 1870

August 28, 1893 Flood caused by heavy rainfall a ected Rockbridge County.
Rain started at around 9 a.m. in the morning and con nued
un l midnight.
The North River (now known as the Maury River) before the
rainfall had been so low there wasn’t enough electricity to run
the electric plant. As a result of the storm, water was 3 feet
over the roadway at The Point.

Central Shenandoah Valley All Hazards Mi ga on Plan 2013
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Flood Descrip on and Damages

September 29, 1896 On the twenty sixth anniversary to the day of the ood of 1870,
the Shenandoah Valley was hit by another signi cant ood event.
This ood most likely occurred as a result of a tropical storm that
was tracking through Virginia during this me. The rain, which fell
steadily all day on September 30, 1896, increased in volume
through the evening and culminated in torren al ooding that
night.

“The gentle, soaking rain which gladdened the hearts of Rockingham farmers
Tuesday morning, con nuing its steady downpour all day long, at night became
a raging equinoc al storm which carried death and destruc on in its wake.”
– Rockingham Register, October 2, 1896

The City of Staunton was the hardest hit locality in the region.
Lewis Creek and its tributaries over owed their banks, devasta ng
Staunton’s downtown. Houses, sheds, and stables were swept
away. Thirty forty horses drowned. This ood caused signi cant
damage to the downtown business district. The archway under
Augusta Street and the arch bridge over Middlebrook Road
survived but nearby buildings in the vicinity of both were severely
undermined and many homes were washed o their founda ons.
The dam at the Fair Grounds broke. Six lives were lost in
Staunton.

While the Flood of 1896 was the most drama c ood in
Staunton’s history, ooding also occurred in other parts of the
region, though not at such a level. In Rockingham County, three
lives were lost, crops destroyed, and railroad and telegraph lines
were damaged. In Rockingham, ooding hit Bridgewater, Elkton,
and Keezletown. It was es mated that damages to public roads
and bridges reached $20,000 (1896 dollars) in Rockingham
County. In Harrisonburg, houses along Black’s Run were ooded.
Damage es mates for Harrisonburg were a few hundred dollars
(1896 dollars). At the weather sta on at Dale Enterprise, six and a
half inches of rain reportedly fell over an 18 hour period in
Rockingham County.

The Flood of 1896, believed to be part of a tropical system, was
short lived but during its brief period was able to drop much rain
in the northern part of the Central Shenandoah Region during its
visit. The heavy, localized ooding was swi and its damage was
di cult to grasp. The Flood of 1896 is the ood of record for the
City of Staunton.

City Of Staunton

Central Shenandoah Valley All Hazards Mi ga on Plan 2013
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Flood Descrip on and Damages

August 15, 1906 August 1906 was a wet month in the Central Shenandoah Valley.
For a period of three to four weeks, rain fell daily in the
northwestern part of the Region. The steady rainfall combined
with a storm system that stalled against the mountains, caused
heavy ooding in Highland County on August 15, 1906.

“The damage to growing crops, public roads, farmland, etc. cannot be given nor
even intelligently es mated, but the loss of one human life, reported from, Forks
of Water, seven miles north of town, is the saddest feature of the storm”

The Recorder, August 17, 1906.

The storm started with a sustained cloudburst that caused small,
mountain streams to rage and over ow their banks. Throughout
the Valley, residents coped with the dampness brought on by the
repe ve rainfall that month. Farmers, building contractors, and
other businesses faced losses because of the long period of rainy
weather. In Highland County, and in par cular the Town of
Monterey, they also faced ood damages including a foot and a
half of water in the Monterey Hotel Stables. The Flood of 1906 is
an excellent example of a ash ood, where intense rainfall from
a stalled storm system causes tremendous damage over a
geographically concentrated area. A ash ood event, like other
types of ooding, may cause just as much damage and can be just
as deadly. 

November December
1934

Flooding in Rockbridge County, including Long Hollow Road
where damage was es mated at $1,500.
A week later, water s ll surrounded many homes and ooded
basements.

Farm Land in
Highland County
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Flood Descrip on and Damages

March 16 17, 1936
“The Great Spring Flood”
“The Great St. Patrick’s

Day Flood”

The winter of 1935 1936 was a brutal one in Virginia. Across the
State that winter, low temperatures and heavy snowfalls were
common. March began with milder temperatures, but in mid
March, storms tracked across the eastern parts of the United States,
dumping heavy snowfalls and torren al rains in its path. Up to 200
deaths na onwide were a ributed to this storm. Damage es mates
for the United States reached millions of dollars. In Virginia, the
James, Potomac, Rappahannock, Shenandoah, and York River
watersheds were ooded.

Much of the Central Shenandoah Valley su ered the e ects of this
storm. In Rockingham County, 3.10 – 6.25 inches of rain fell over
a two day period. In the Shenandoah Watershed, streams and
creeks reached record depths in Bridgewater, Brock’s Gap, Rawley
Springs, Lynwood, Keezletown, and Port Republic. The Town of
Elkton was cut o as roads were blocked and bridges washed out.
The City of Harrisonburg lost power as Black’s Run ooded areas
surrounding Main Street.

In Augusta County, Waynesboro’s Dupont Plant was forced to
close due to ooding by the South River. Torren al rains along
with the mel ng of 18 inches of snow quickly lled Back Creek and
the South River beyond their banks. In Waynesboro, many homes
were ooded and cars washed away. Staunton reported heavy
rainfall, at one point recording 2.5 inches of rain in a twelve hour
period. Craigsville reported ooding six feet in depth at an
underpass on the Craigsville Fordwick Highway.

(Con nued On Next Page)
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Flood Descrip on and Damages

(con nued from previous page)

March 16 17, 1936
“The Great Spring Flood”
“The Great St. Patrick’s

Day Flood”

Flooding along the James River watershed, hit Rockbridge County,
Lexington, Buena Vista, and Glasgow. Lexington escaped heavy
damage, but several residents were forced to evacuate their
homes and oil company storage plants were ooded. Buena Vista
su ered signi cant damage. In Buena Vista several industries
were damaged by the ood including the Columbia Paper
Company, the Majes c Silk Mills, the Buena Vista Throwing
Company, and the W.V. Darling Manufacturing Company.

“Buena Vista was the scene of a bad ood causing one death and cos ng the
factories, townspeople, it is es mated, about three million dollars in goods and
property.”
– Lexington Gaze e, March 20, 1936

In Glasgow, its major manufacturer, the Blue Ridge Company, rug
makers, remained dry while Locher and Company, brick
manufacturers, did get some water but had li le damage. The
residen al area of Glasgow wasn’t as lucky; many people had to
be rescued by boat from their homes. It was reported that water
reached between eight and ten feet on the main road through
Town.

“Due in part to the Great Spring Flood, the Flood Control Act of 1936 became
law. The Flood Control Act of 1936 was an act of the United States Congress
signed into law by President Franklin Delano Roosevelt on 22 June 1936. It
authorized civil engineering projects such as dams, levees, dikes, and other

ood control measures through the United States Army Corps of Engineers and
other Federal agencies.”

Flood Control Act of 1936 (2009, March 30) In Wikipedia, The Free
Encyclopedia. Retrieved 19:20 April 19, 2010.

In March of 1936, ooding, thunderstorms, landslides, and deep
snows caused devasta on up and down the East Coast of the
United States. A harsh winter that was followed by an equally
challenging spring wreaked havoc over many states. The Central
Shenandoah Region was not exempt from the storms of 1936 that
caused what would come to be known as “The Great Spring
Flood”.
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Flood Descrip on and Damages

April 1937 Flooding in six states caused numerous rivers to over ow their
banks.
There were reports of high water on all roads leading into
Staunton. Drainage systems were taxed with the large
amounts of rainfall.

October 1942 Prolonged rainfall over several days caused ooding.
The rain gauge just below A on mountain recorded 11.27” of
rainfall.
City of Waynesboro was hardest hit in the Central Shenandoah
Valley. The amount of water was 3.5 inches higher at the
Chesnut Avenue gauge that it had ever been recorded, and up
to two feet higher in the Rife Loth Plant and 17 inches higher
at the Main Street service than ever before.
Damages across Augusta County, including the Ci es of
Staunton and Waynesboro, were es mated at $2,000,000
(1942 dollars).

June 18, 1949 In the Summer of 1949, when the rest of the Central Shenandoah
Valley was experiencing the post World War II economic boom,
the Town of Bridgewater was forced to focus its energy and
resources on re building itself a er ash ooding ravaged the
Town. Parts of Rockingham and Augusta Coun es were also
struck hard by this storm. On June 17th, rain fell steadily
throughout the day and into the night. Rising waters turned into

oodwaters in the early hours of June 18th. Rising oodwaters
lled Mossy Creek, Dry River, and Briery Branch. These rivers

passed along their oodwaters to the already swollen North River.

The Town of Bridgewater faced the worst ood event in its
history. Floodwaters reached the second story in many houses.
“A News Record Reporter covering the story, reported that the
roar of the raging river could be heard in the extreme northern
end of Bridgewater. ‘It sounds like the roar of Niagara Falls,’ he
said.” – Harrisonburg Daily News Record, June 18, 1949. In
Bridgewater, three lives were lost, one home was completely
washed away, approximately 100 homes and many businesses
damaged, and between 25 30 cars were smashed or washed
away. Damage es mates were reported to range from $100,000
to $1,000,000 (1949 dollars).

(Con nued On Next Page)
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Flood Descrip on and Damages

(con nued from previous page)

June 18, 1949

One of the saddest events of the Flood of 1949, was the three deaths
that occurred in Bridgewater, including Mrs. C.R. Bowman, Margaret
Bricker, and her nine year old daughter, Frances. The Bricker’s were
killed when their house was washed o its founda on in a een
foot wave of water. Mrs. Bricker’s twelve year old daughter, Be y,
who had also been in the house, was rescued from a submerged
tree.

“This two story frame house was hit by the ood at midnight, and, at 1:30 Saturday
morning, was li ed from its founda ons, carried a quarter of a mile, and smashed
to bits, it’s n roof being all that [was le ] of it against a tree on College Street.”

Harrisonburg Daily News Record, June 20, 1949.

Ironically, the day the house washed away was also Frances’ ninth
birthday. It took a week for Frances Bricker’s body to be recovered.
The lengthy search to recover her body and the senseless death of
“li le” Frances Bricker, as she was known, personi ed the loss that
the whole Town felt in the a ermath of this horri c ood.

To the west, along the North River, parts of Rockingham and
Augusta Coun es were also hard hit by severe ooding. Up to 15
bridges were removed by ooding. Small roads covering the area
were washed out leaving residents stranded. Aerial views of elds
revealed that tons of topsoil had been washed away, leaving only
red clay to be exposed. Damage to the George Washington
Na onal Forest was es mated at $150,000 (1949 dollars).

In Augusta County, Stokesville experienced a great deal of ood
damage. Fortunately, there was no loss of life in Stokesville but
more than 12 homes were completely demolished as a result of
the ood and many others were heavily damaged. Because of the
loss of topsoil, many small farmers were unable to replant crops.
Poultry in the thousands and heads of livestock in the hundreds
were destroyed in the Stokesville area. In the immediate
a ermath of the ood, Stokesville was unable to rebound as
quickly as Bridgewater because they faced a tremendous shortage
of resources and an inability to get tools and materials needed to
clean and make repairs. The ash ood of June 1949 le the
Town of Bridgewater, the community of Stokesville, and parts of
Rockingham and Augusta Coun es forever changed.
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Flood Descrip on and Damages

September 10, 1950 Flash ood a er 24 hour period of rainfall.
3.8” of rain at Dale Enterprise and 3.86” of rain at Timberville
in Rockingham County.
5.81” of rainfall near Balcony Falls in Rockbridge County.
3.9” of rainfall in Augusta Springs in Augusta County.
Black’s Run over owed in Harrisonburg on Main Street.
In Rockbridge County two people drowned; the Town of
Glasgow was completely cut o ; Buena Vista ooded; Bu alo
Creek and Whistle Creek le their banks. Many homes and
hundreds of cars were washed away. 35 bridges and 50 bridge
approaches were washed away.
Rockbridge County damages were es mated at $2 million
(1950 dollars) with $35,000 of that in damage to secondary
roads and $40,000 of that in damage to primary roads.

“At Whistle Creek Carl H. ‘Doc’ Colle … got up at 4:45 a.m. to close a window
against the rain and saw his refrigerator oat by downstairs. Within 10 minutes
water rose downstairs from two feet to ve feet downstairs and the Colle s
were trapped upstairs.”

Lexington News Gaze e May 16, 2001 Page A12

October 15, 1954
“ Hurricane Hazel”

Hazel struck land as a Category 4 hurricane on October 15,
1954.
The storm caused a na onal total of 95 deaths and $281
million in damages (1954 dollars), and was considered the
worst storm of the 1954 hurricane season.
Observers in Washington, D.C. reported 78mph wind gusts.
Twelve people were killed in Virginia, including four
crewmembers of the tugboat Indian, which sank in the James
River as a result of the turbulent wind and water.
Turkey growers in the Shenandoah Valley lost between
150,000 and 250,000 turkeys when poultry sheds were
wrecked.
The Staunton/Augusta area received ve to six inches of rain,
and roofs, roadways, and bridges throughout the area
sustained signi cant damage.
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August 1955
“Hurricanes Connie and

Diane”

Hurricanes Connie and Diane teamed up to spin a relentless one
two punch on the eastern por on of the United States, causing
widespread ooding in numerous states.

Hurricane Connie struck South Carolina as a Category 1 hurricane
on August 12, 1955, in ic ng ooding and high winds that killed
41 people and resulted in $15 million in damages (1955 dollars).
Connie caused extensive damage to Virginia tobacco and corn
crops, and ooded low lying areas throughout the state, but
caused li le to no damage locally.

Hurricane Diane, also a Category 1 storm, made landfall in North
Carolina on August 17, 1955. With the ground already saturated
from Connie’s rain, Diane caused intense ooding, resul ng in 184
to 200 deaths and $3.25 billion (1955 dollars) in damages, making
it the sixth most costly U.S. hurricane of the 20th century. Virginia
received about three inches of rain from Diane. The storm also
caused widespread ooding throughout Augusta County, an
automobile accident with $750 in damage, a backup of
Harrisonburg’s ood and sewer systems into homes and
businesses, and a 4 by 200 foot chunk of concrete to be swept
away from the Harrisonburg hydroelectric dam.

September 29, 1959
“Hurricane Gracie”

Hurricane Gracie struck the coast of South Carolina as a Category
3 on September 29, 1959. With winds of 120 mph, the hurricane
moved along the eastern coast of the United States, spawning

erce tornadoes amidst its high winds and rain. It killed ten people
in Georgia and South Carolina, and produced a total of seven
tornadoes. Virginia received 6.79 inches of rain from the storm.
Eleven people died from a tornado in Ivy, Virginia, and the storm
caused minor ooding throughout the local area.

Central Shenandoah Valley All Hazards Mi ga on Plan 2013

Central Shenandoah Valley Flood History Page 10



Flood Descrip on and Damages

August 19, 1969
“Hurricane Camille”

Camille. In the western part of Virginia this name is synonymous
with unequalled destruc on. The remnants of Hurricane Camille
caused ooding during the evening hours of August 19, 1969 and
the morning hours of August 20, 1969 that broke all ooding
records in modern history along the James and Maury Rivers.

On August 17, 1969, Hurricane Camille made landfall on the gulf
coast of Mississippi as a Category Five Hurricane – the deadliest
type of hurricane. Gusts of up to two hundred miles an hour were
reported. The storm surge was the highest ever recorded in the
United States. One hundred and forty three people died as a
result of this hurricane on the gulf coast of the United States.

Hurricane Camille had weakened to a tropical depression by the
me it had reached the Mississippi/Tennessee border. Rain was

forecast for the western part of Virginia but it was the
combina on of three factors that caused the rain to turn into
torren al downpours of unparalleled amounts.

“As Camille reached Virginia, it ran into three in uences—a westerly ow of
cold air, an ‘orthographic li ing’ of air over the mountains, and a sta onary
cold front over the northern part of the state. The counter clockwise ow of air
created by the storm drew moisture, apparently in great amounts, from the
Atlan c Ocean into the center of the storm. The ‘orthographic li ing’ or
updra s of air created by the mountains, forced the moisture up to the westerly

ow of cold air, where it was cooled to a ‘release point’ and then came down in
torrents of rain. The cold front acted as a blocking force, causing the storm to
move eastward over the mountains where the updra s of air con nued to force
the moisture upward.”
– excerpt from the Richmond Times Dispatch in Hurricane Camille: A Review.

Nelson County was the hardest hit in all of Virginia receiving from
between 27 to 31 inches of rain, most of which fell in a ve hour
period during the middle of the night while people were sleeping.
Homes in Massie’s Mill and Lovingston were washed o their
founda ons and completely destroyed. Whole families died
either in their homes or as they tried to escape the oodwaters.
As the land became saturated, tons of topsoil streamed down the
mountainsides, toppling trees and crea ng mammoth landslides.
An example of this devasta on could be seen a er the ood
where for a ve mile stretch of Davis Creek, logs were piled 30
feet high. One hundred and seventeen people died in Virginia and
a majority of those people were in Nelson County.

(Con nued On Next Page)

 Glasgow’s business
district ooded by
Hurricane Camille.

Photo by Ralph Ogden

Rising water in
Waynesboro from
Hurricane Camille.

Nelson County in the
a ermath of Hurricane

Camille.
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Flood Descrip on and Damages

(con nued from previous page)

August 19, 1969
“Hurricane Camille”

In the Central Shenandoah Region, Rockbridge County was
severely impacted by Hurricane Camille. For the City of Buena
Vista and the Town of Glasgow, Camille would become their ood
of record. Up to eight inches of rain fell in the southeastern part
of Rockbridge County. Twenty three people died in Rockbridge
County including three members of the Rion family of Glasgow,
and eight members of the Clark family in Cornwall. In Buena
Vista, 69 year old Hansford Odell Allen died in Camille also.

Both Buena Vista and Glasgow’s business districts were ooded
with six feet and fourteen feet of water respec vely. At least 75
homes were damaged in Buena Vista, and in Glasgow a quarter of
the residences were damaged by the oodwaters. In Goshen, the
S llwater plant was inundated with water.

Not only were lives lost, homes destroyed, and businesses
devastated, but agriculture in Rockbridge County was also
a ected. One hundred and y head of ca le were lost, crops
were ravished, and fer le topsoil washed away. Damages in
Rockbridge County exceeded thirty million dollars.

Hurricane Camille a ected both Mississippi and Virginia. Two
hundred and sixty lives were lost as the result of the hurricane
and the ash ooding it created. Camille caused a half a billion
dollars (1969 dollars) in damages throughout the state of Virginia.
The year following Hurricane Camille was full of loss and a
struggle to recover for thousands of residents in western Virginia.
This struggle is best exempli ed through the words on a plaque
given by the Lion’s Club to the ci zens of the City of Buena Vista,
“To the ci zens of Buena Vista and their good friends from far and
near, in grateful recogni on of their collec ve e orts and
achievements in the rebuilding of Buena Vista following the ood
which came in the wake of Hurricane Camille on August 20, 1969.
This plaque expresses apprecia on for the labors, moneys,
services, supplies, equipment, leadership, and the spirit of
coopera on which were extended by individuals, organiza ons,
agencies, and companies; both local and throughout the na on;
to relieve the ood devasta on and to restore order to our city.
In unity lies our strength.” Camille, its colossal rainfall, and the
total destruc on it le in its wake have yet to be surpassed and
will be imprinted in the memories of many for a life me. The
stories of Camille will be passed on for genera ons.

Central Shenandoah Valley All Hazards Mi ga on Plan
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Flood Descrip on and Damages

June 19, 1972
“Hurricane Agnes”

On June 19, 1972 Hurricane Agnes, a weak disorganized hurricane,
made landfall in Florida. Barely able to reach hurricane status, it
quickly disintegrated to a tropical storm, and quickly a depression.
Although it was a weak hurricane, it was a large storm with a
diameter of 1,000 miles. It made its way up the Appalachians and
exited back out to sea o the coast of North Carolina. Sponging
up moisture from the Atlan c Ocean, it regained strength. On
June 21, 1972, Agnes now back to tropical storm status reached
the Virginia coast and made its way up the Eastern seaboard.
Several states received record ooding. From Virginia to New
York, several places received rainfall totaling 15 inches or more.
An example of the devasta on was witnessed in Wilkes Barre,
Pennsylvania where they had built a dike, 37 feet high, to protect
them from oods similar to the Flood of 1936, their ood of
record, where the Susquehanna River crested at 33 feet above its
normal levels. As a result of Agnes, the river crested at 40 feet,
pouring water over the dike and ooding the Town. In Kingston,
Pennsylvania, only 20 of its 6,600 homes were above water.”
‘Agnes re wrote the book on inland ooding and the impact a
tropical storm can have hundreds of miles from the coast.’ – Sol
Summer, Na onal Weather Service, from Storms of the Century,
www.weather.com”. Damage from Hurricane Agnes in the
United States was 3.1 billion (1972 dollars), the second costliest
hurricane in U.S. history and caused 120 deaths.

In Virginia, 13 lives were lost and damages equaled 222 million
dollars (1972 dollars). Rivers surpassed their banks throughout
the State including the Appoma ox, Dan, James, Potomac, and
Roanoke Rivers. Like other parts of the State, the Central
Shenandoah Region received ooding but not to the levels that
had occurred three years earlier with Hurricane Camille. 

Club Court in Waynesboro
during Hurricane Agnes
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Flood Descrip on and Damages

June 19, 1972
“Hurricane Agnes”

Waynesboro was one of the hardest areas hit in the Region.
Waynesboro’s downtown and Club Court areas were evacuated.
At the me, damages to homes and businesses were es mated to
be in the hundreds of thousands of dollars. In Rockbridge County,
both Buena Vista and Glasgow received ooding. Glasgow, at the
con uence of the James and Maury Rivers, received the greatest
amount of ooding in Rockbridge County. In Glasgow, damages
reached approximately $150,000 (1972 dollars) and 50 families
were evacuated in the small town. In Buena Vista, many
homeowners and businesses were evacuated.

Hurricane Agnes was one of the costliest and damaging tropical
storms to hit the Eastern United States. In the Central Shenandoah
Region, because of the recent memories of Camille, many residents
took steps early to evacuate and remove property from homes and
businesses. While Agnes did bring along oodwaters, Valley
residents were prepared. 

November 4 7, 1985
“Hurricane Juan”

“Elec on Day Flood”

The Flood of November 1985 will be remembered in Virginia for
its ash ooding. Flooding was caused when a slow moving low
pressure system, possibly containing remnants of Hurricane Juan,
moved northeasterly through West Virginia and Virginia dumping
torren al rains over a four day period. Known as the “Elec on
Day Flood”, because it occurred during elec on day, the storm
caused 22 deaths. Damages across the state reached nearly eight
hundred million (1985 dollars). This ood was the worst ood for
the City of Roanoke, where the Roanoke River rose seven feet in
one hour and eighteen feet in six hours.

Areas all across the Central Shenandoah Region were a ected by
the ooding. In Rockingham County, the western part of the
County was hardest hit. A railroad bridge built in 1896 was
washed out in Elkton. The Town of Bridgewater experienced
limited damage because of a levy built a er the disastrous ood
of 1949. Bridgewater did receive damage to roads, their
hydroelectric plant, and the athle c eld at Bridgewater College.
In Highland County, at least 50 homes and 300 farms received
damages from the ooding. In Highland County, road damage
was es mated at a li le over two million dollars (1985 dollars). In
Bath County, bridges were washed out, and property damage was
es mated in the thousands of dollars (1985 dollars).

(Con nued On Next Page)

Glasgow
November 1985
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(con nued from previous page)

November 4 7, 1985
“Hurricane Juan”

“Elec on Day Flood”

Communi es in Augusta County were inundated by oodwater.
The swollen Middle River damaged homes, property, and roads in
areas like Frank’s Mill, Fort De ance, and Verona. Bu alo Creek
washed away bridges and roads in the Bu alo Gap area. Damages
to roads in Augusta County were es mated at eight million dollars
(1985 dollars) and homes, businesses, and public facili es at seven
million dollars (1985 dollars). The rains had minimal a ects on the
City of Staunton except for the water treatment plant that was
damaged and the evacua on of residents of the Beverly Hotel
where the ooded basement caused concerns. The City of
Waynesboro, on the other hand, experienced signi cant damages.
Waynesboro’s South River created record ood levels and caused
damages to 140 homes, 32 mobile homes, and 41 businesses. The
City’s sewage treatment plant was also severely damaged.
Damage es mated for the City of Waynesboro directly a er the

ood exceeded three million dollars (1985 dollars).

In Rockbridge County, Goshen, Glasgow, and Buena Vista were
the areas most a ected by the ooding. Goshen experienced the
heaviest damage due to the swi ness of the oodwaters.
Damages in Buena Vista and Glasgow equaled or surpassed what
they had experienced during Hurricane Camille in 1969. In Buena
Vista, three to six feet of water ooded homes and businesses. In
Glasgow, almost half of the homes and two thirds of the
businesses were hit by oodwaters. In Lexington, the waste water
treatment plant was covered by the waters of the Maury River.
Damages in Rockbridge County were es mated at one hundred
million dollars (1985 dollars), well exceeding the cost of Hurricane
Camille. In the 1985 Flood, 584 homes and 32 businesses were
damaged in Rockbridge County.

The November 1985 Flood reached its watery ngers throughout
the Central Shenandoah Region, grasping homes, public facili es,
and businesses. The three day period of sustained rains caused

ash ooding all over the Region. It is no doubt that the Elec on
Day Flood created one of the lowest poll turnouts in history.
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April 1993 Flooding in Bath and Highland Coun es caused by heavy,
localized rainfall. Between 1 and 6 inches of rain fell.
A corridor running north south from Pendleton County, WVA
into Bath County, between the east side of Lantz Mountain
and the west sides of Jack and Warm Springs Mountains,
sustained the most damage.
Streams were inundated along U.S. 220 and Rt. 642 and
culverts, small bridges, and fences washed out.
Livestock had to escape oodwaters on many farms.
Some areas experienced more damage then they did in 1985.
Gardens including all their topsoil were washed away.

June 22 28, 1995 A week long period of ground satura ng rains fell over the western
part of Virginia, causing ash oods and landslides. Madison and
Greene Coun es were the most devastated in the State, when an
intense rainfall stalled over the mountains. On June 27, 1995, in a

y mile area of Madison county, 30 inches of rain fell in a 16 hour
period, with as much as 25 inches falling in a ve hour period in
some areas. This caused debris ows and mudslides that uprooted
trees, removed topsoil, and caused extensive alterca ons in the
landscape. Rainfall had not been seen there in such a concentrated
level over such a short dura on since pre historic mes.

In the Central Shenandoah Region, the week of rains caused ash
ooding in Augusta and Rockbridge Coun es. In Augusta County,

the Town of Craigsville was ooded when 12 inches of rain fell
over an 11 hour period. Trees were uprooted in yards, basements
caved it, and 40 people were forced to evacuate their homes.
Damage es mates exceeded ve hundred thousand dollars (1995
dollars) for the Town.

“Craigsville Mayor Herbert Campbell called Thursday’s ood much worse than
the 1985 ood which caused damage that some residents believed would never
be equaled.” – Staunton Daily News Leader, June 24, 1995.

In the Town of Glasgow, ooding from interior mountain streams
became more of a problem than river ooding with this event. At
least 42 homes in Glasgow experienced ooding on the rst oor
of their homes and 64 homes had ooded basements or crawl
spaces. In the City of Staunton, Gypsy Hill Park was ooded when
Lewis Creek over owed its banks. The Park’s duck pond also
over owed causing sinkholes and crea ng other problems. 

Town of Goshen
Flood of June 1995
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September 6, 1996
“Hurricane Fran”

Hurricane Fran made landfall in North Carolina as a Category
Three hurricane on September 6, 1996. In the Central
Shenandoah Region, the Coun es of Augusta and Rockingham
were most a ected by Fran. Fran dropped eight inches of rain in
parts of the Valley and up to thirteen inches of rain in the Big
Meadows area of the Shenandoah Na onal Park. Hurricane Fran
broke almost all ood records along the Shenandoah River and its
tributaries, including those set in 1972 with Hurricane Agnes and
in 1985. Damages in the Shenandoah Valley were es mated at
the sixty million dollar mark (1996 dollars).

The Naked Creek area in Rockingham County, north of Elkton,
sustained severe damage by the ood. The ood carved new
channels and lled yards and homes with debris. Areas in the
Town of Bridgewater were ooded when the North River
over owed its banks. Broadway, Mount Crawford, and Dayton
were among the other communi es in Rockingham County that
experienced ooding. The City of Harrisonburg received ooding
along Blacks Run but damage was minimal in comparison to other
areas in Rockingham. More than 125 roads were closed in
Rockingham as a result of the oods. In the County, 16 homes
and 18 mobile homes were completely destroyed by Fran, and
334 addi onal structures received damage.

In Augusta County, Na onal Guard troops evacuated people in the
Mount Solon and Churchville areas. Bu alo Gap, Augusta
Springs, and Sherando were also vulnerable to the high waters
caused by the heavy tropical rains. Twenty nine roads were
closed in Augusta County. Two deaths resulted in Augusta County
when people tried to cross the ood swollen Middle River in two
separate incidents. In the City of Staunton, much of downtown
was closed due to ooding in the Wharf parking lot area and
damage was done to roads at the Fron er Culture Museum. The
City of Waynesboro also experienced ooding in their downtown
business area when the South River reached ood stage.
Waynesboro streets became clogged with debris and tree limbs as
the storm progressed.

In Virginia, damage from Hurricane Fran was es mated at 286
million (1996 dollars) and caused eight deaths. Two hundred and
thirty three homes were destroyed and over seven thousand
homes were damaged in Virginia.

Rockingham County
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August 8, 2003 Flooding occurred in the City of Staunton a er a thunderstorm cell
stalled out over Staunton’s downtown area, dropping between 4 6
inches of rain in an hour. This heavy rainfall caused structures
downtown to ll with 2 7 feet of water. Floodwaters receded
within several hours leaving 1.3 million dollars in damages to 55
businesses and up to 70 homes. Gypsy Hill Park and the City’s
Johnson Street parking garage also sustained damage.

September 18, 2003
“Hurricane Isabel”

Hurricane Isabel made landfall on September 18, 2003, along the
Outer Banks of North Carolina. Isabel made landfall as a Category
2 Hurricane. It moved northwestward through Virginia and
Maryland, nally dissipa ng near Erie, Pennsylvania.

In Virginia, as Isabel passed through, some areas had sustained
winds of 100 mph. Also, for twenty nine hours tropical storm
winds lasted throughout Virginia. Communi es located along
either the Chesapeake Bay or the Atlan c Coast felt the e ects of
a storm surge of 5 8 feet.

In the Central Shenandoah Region, Augusta County received the
most rainfall and Rockbridge County received the most damage
due to severe ooding along the South River. In Augusta County,
the heaviest rain occurred in the Sherando area, which is located
at the foothills of the Blue Ridge Mountains. The Upper Sherando
monitoring sta on recorded a rainfall total of 20.6 inches.

In Augusta County, damage es mates equaled 1.6 million dollars.
For the City of Waynesboro, damages equaled 1 million dollars. In
Staunton, damages were minimal but one death occurred as a
result of carbon monoxide poisoning from the improper use of a
generator. In Rockingham County, damage was mainly con ned
to roads, downed trees, and agricultural lands. Two deaths were
caused a few days a er the storm, when a man and his daughter
tried to cross a swollen stream in a horse and buggy. In
Harrisonburg, downed trees were the major problem as a result of
rain soaked soil. A JMU student drowned when his canoe
overturned in Black’s Run the morning a er the storm.

(Con nued On Next Page)

South River in
Rockbridge County
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(con nued from previous page)

September 18, 2003
“Hurricane Isabel”

The northeastern part of Rockbridge County sustained the most
damage when the South River ooded along Rt. 608. The South
River is fed by the St. Mary’s, Big Mary’s, and Li le Mary’s Creeks
which ow down the west side of the Blue Ridge Mountains.
During Isabel, the South River began rising by 9 p.m. and the River
jumped its bank by 11 p.m. Signi cant damage to property and
infrastructure occurred from the northern Rockbridge County
border down stream to the South River’s con uence with the
Maury River. Rt. 608, which parallels the South River was washed
out or undermined in several places. Three permanent bridges
over the South River were destroyed. An abandoned C&O
railroad bridge, that was part of the Chessie trail system, was
washed o its supports as well. In Rockbridge County, property
damages were es mated at 6.7 million, damage to South River
Road was es mated at 4 million dollars, and agricultural losses
were es mated at 5 million dollars (which included the loss of 25
30 head of livestock). Amazingly, there were no serious injuries or
fatali es in Rockbridge County as a result of this ood event.

In the U.S., forty deaths were a ributed to Hurricane Isabel and
damages were es mated at over three billion. It was one of the
top thirty costliest storms in U.S. history.

June 25 July 5, 2006
“Mid Atlanic United

States Flood”

The Mid Atlan c United States Flood of 2006 a ected much of the
Mid Atlan c region of the eastern U.S. It is widely considered the
worst ooding in the region since Hurricane David in 1979. At
least 16 deaths in the U.S. were caused by this ood event. The

ooding occurred because of a stalling of the jet stream just west
of the Appalachain Mountains, a “Bermuda high” over the Atlan c
Ocean, and the in uence of a tropical low o the coast of North
Carolina. The Na onal Weather Service stated that rain events of
this size take place in the region only once every 200 years.

In Virginia, ooding occurred in the northern regions and
mudslides were also witnessed in the mountainous regions. In the
Central Shenandoah Valley, ooding occurred in Augusta County
in the Brand Flats area along U.S. 250 when Chris ans Creek
spilled over its banks. Residents of 50 trailers in Knox Mobile City
were cut o by the ooding. The American Red Cross assisted
1,600 ci zens during the week, providing food, clothing, and
shelter.
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Appendix A.1  
Floodplain Management in the Coun es  
of the Central Shenandoah Region 

Augusta, Bath, Highland, Rockbridge, and Rockingham Coun es
par cipate in the Na onal Flood Insurance Program and use the Flood
Insurance Rate Mapping (FIRM) program to designate that par cular’
County’s Special Flood Hazard Area (SFHA), also known as the 100 year

oodplain, and the oodway. All ve coun es in the Central
Shenandoah Region are in good standing in the Na onal Flood
Insurance Program (NFIP). This means that each community in the
Region adopts and enforces the oodplain management regula ons
required by the NFIP. Each County incorporates speci c requirements
through special oodplain management ordinances, building and zoning
codes, as well as subdivision ordinances. Each of the ve coun es
meets the requirements by; 1. having a Local Floodplain Manager that
serves as the Floodplain Administrator (FPA), 2. requiring NFIP
designated requirements for new or substan ally improved residen al
and non residen al structures, each community monitors development
to ensure that altered or relocated water courses s ll contain their
allo ed ood carrying capacity, and that oodways are not adversely
a ected, 3. maintaining the appropriate records and les needed to
document compliance with the NFIP.

The role of the Local Floodplain Manager in each of the ve coun es is
similar and carries out the following responsibili es:

Makes permit applica ons available to prospec ve developers
Checks applica ons for completeness
Checks development loca ons on oodplain maps
Determines if development a ects the oodway
Determines base ood eleva on for proposed development sites
Establishes rst oor eleva ons.
Completes biennial reports given to FEMA

Through zoning requirements, building codes, and oodplain
ordinances, Augusta, Bath, Highland, Rockbridge, and Rockingham
Coun es ensure that the following NFIP requirements are in place in
each county:
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Appendix A.1  
Floodplain Management in the Coun es  
of the Central Shenandoah Region (con’t) 

Eleva on of new and substan ally improved residen al structures
occur above the base ood level.
Eleva on or dry oodproo ng of new or substan ally improved non
residen al in the oodplain occur.
Development in the oodway is regulated to ensure that there are
no increases in upstream ood eleva ons.
Permits are required on proposed construc on and development in
the 100 year oodplain. Each county maintains records of these
permits.
Subdivision proposals are reviewed to determine whether the
project is safe from ooding and that adequate drainage is provided.
Manufactured homes must be elevated and anchored in the 100
year oodplain.
Water systems are designed to eliminate in ltra on of oodwaters.
New and replacement sanitary sewage systems must be designed to
at least minimize or eliminate in ltra on of ood waters.

Each of the ve coun es maintains the records required by the Na onal
Flood Insurance Program to document the oodplain management. The
following are some of the records that the coun es maintain:

An up to date copy of the oodplain ordinance
The Current oodmap (FIRM, Floodway, FIS)
A copy of NFIP regula ons
Project les for each development permit issued containing the
permit applica on, permit review checklist, per nent engineering
data, correspondence, variance and appeal proceedings (if any), and
for subdivision of 5 acres or 50 lots, eleva on cer cates and
Cer cates of Occupancy (CO).
Biennial Reports that are submi ed to FEMA.
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Appendix A.2  
Worst Case Flood Event in the Central Shenandoah 
Region  E ects 

The Central Shenandoah Region of Virginia is suscep ble to ooding
from numerous causes; heavy rains over long periods of me, torren al
downpours of short dura ons causing ash ooding, tropical systems
that stall out (due to the meteorological phenomena of orthographic
li ing caused by the Blue Ridge and Allegheny Mountains which
surround the region) dumping signi cant rainfall, and rapid snowmelts
a er large snowfalls when temperatures increase rapidly. Because of
the Central Shenandoah Region encompasses a large geographic area,
most storms do not cause dire e ects in the en re region at the same

me but they can cause a varying scale of problems ranging from
severe, moderate, to milder e ects throughout the Region
simultaneously. This can be seen by examining the most signi cant

ooding events that a ected the region in 1969, 1972, 1985, 1996, and
most recently 2003. (Please see Flood History Sec on in Appendix A of
this plan).

In looking at the ooding that occurred on September 18, 2003, as a
result of Hurricane Isabel, it illustrates the problems that would occur
on a wider scale if a future ood event were to occur large enough to
a ect the en re region. This event caused rainfall in excess of 20 inches
to occur overnight in Southern Augusta County which caused ooding
along the South River in Rockbridge County. In other areas of the
Region, rainfall also caused ooding of streams and creeks. Wind
caused power outages and downed trees and power lines. As a result of
this event, damages in the Region were es mated at well over 10
million dollars. Many homes and mobile homes in Rockbridge County
were damaged signi cantly including more than a dozen that were
destroyed. Throughout the Region, livestock died and other agricultural
losses occurred. Bridges were washed away or undermined. Roads
were damaged by oodwaters or falling trees and power lines made
them impassable. In the Region, four people died from this storm due
to trying to cross swollen streams and water bodies, and due to
improper use of a generator being used during power outages. These
deaths were all caused unfortunately by human error.

In order to look at the e ects of a wide scale ooding event that
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occurred in the Region, one would simply need to look at the night that
Hurricane Isabel crossed the Region and the a ermath’s of that storm to
gain insight to the impacts that would be felt Region wide. A large scale

ood event in the Region would cause the following e ects:

The 52 cri cal facili es iden ed in the Plan could experience ood
damage making their structures unsafe and limi ng or prohibi ng
their abili es to provide services to the residents of the Central
Shenandoah Valley Region.

Region wide power outages would impact individuals, local
government services, rst responders, the business community and
local industries, farms and agricultural industry in the Valley,
individuals with special needs including those with medical
condi ons requiring power dependent equipment, and the ability of
local emergency management o cials to communicate with rst
responders and the public regarding cri cal response and recovery
informa on.

Local water supplies could be contaminated and unavailable for use
by the public.

First responders would be overwhelmed by the number of
signi cant emergency calls that needed response and would be
unable to help all those that may be in dire life or death situa ons.
Damages caused by ooding and possible downed trees and power
lines could trap individuals and families in their homes for days to
weeks without the ability to get needed supplies or communicate
with the “outside world”.

Hospitals and medical services would be inadequate to treat the
number of people injured as the result of the storm or in its
a ermath or to treat those whose health condi ons became more
serious during the storm because of inability to take medica on,
receive daily nursing care , or because of stress.

Managing incoming supplies, dona ons, and emergent volunteers
from other communi es in the State or across the Country would
become burdensome and overwhelming.

Pets, livestock, and wildlife would need to be dealt with in the
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a ermath of a widespread ood that would a ect the natural
environment in the Region.

The 21 jurisdic ons in the Central Shenandoah Region are aware that
these are only a few of the scenarios that could occur as the result of a
wide scale event. They par cipate in a con nual cycle of planning based
on lessons learned and developing hazards to iden fy addi onal
poten al scenarios, gaps in personnel , equipment, and supplies, how to
manage dona ons and volunteers, and how to educate ci zens to be
be er prepared for disasters and emergencies.
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Central Shenandoah Valley Regional Relative Snow Potential Maps 
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Appendix B3 

Central Shenandoah Valley Regional Relative Ice Potential Maps 

Augusta County  
     Craigsville, Town of 
 
Bath County  
 
Buena Vista City  
 
Harrisonburg City  
 
Highland County  
     Monterey, Town of 
 
Lexington City  
 
Rockbridge County  
     Glasgow, Town of 
     Goshen, Town of 
 
Rockingham County  
     Bridgewater, Town of 
     Broadway, Town of  
     Dayton, Town of 
     Elkton, Town of 
     Grottoes, Town of 
     Mt. Crawford, Town of 
     Timberville, Town of 
 
Staunton City  
 
Waynesboro City  
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Thank you for taking the time to answer this survey!  This survey is designed to help us 
gauge household preparedness for disasters and emergencies as well as knowledge of 
tools and techniques that assist in reducing risk and loss from natural hazards. The 
information you provide about your needs for disaster preparedness will help improve 
public/private coordination of preparedness and risk reduction activities within the 
region.  We ask that you take a few minutes to complete this survey.

1. Have you or someone in your household experienced any of the natural disasters 
below? (Please check all that apply)

Coastal Erosion

Drought

Dust Storm

Earthquake

Flood

Household Fire

Hurricane/Tropical Storm

Landslide/Debris Flow

Tsunami

Volcanic Eruption

Wildfire

Windstorm

Winter Storm/Blizzard

2. How concerned are you personally about the following natural hazards affecting 
our area?  (Please check only one box for each hazard)

Natural Disaster Extremely 
Concerned

Very 
Concerned

Concerned Somewhat 
Concerned

Not 
Concerned

Coastal Erosion
Drought
Dust Storm
Earthquake
Flood
Household Fire
Hurricane
Ice Storm
Landslide/Debris Flow
Tsunami
Volcanic Hazard
Wildfire
Wind Storm
Winter Storm/Blizzard
Other:
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3. Have you ever received information about how to make your family and home 
safer from natural disasters within the last year?

Yes

No

4. In the following list, please check those activities that you have done in your 
household, plan to do in the near future, have not done, or are unable to do.
(Please check one answer for each preparedness activity)

Preparedness Activity Have 
Done

Plan 
To Do

Not 
Done

Unable 
To Do

Attended meetings or received written information on 
natural disasters or emergency preparedness?

Talked with members in your household about what to 
do in case of a natural disaster or emergency?

Developed a “Household/Family Emergency Plan” in 
order to decide what everyone would do in the event of 
a household emergency?

Prepared a “Disaster Supply Kit” (stored extra food, 
water, batteries, or other emergency supplies)?

In the last year, has anyone in your household trained in 
first aid or Cardio-Pulmonary Resuscitation (CPR)?

Purchased Flood Insurance?

Implemented fire-resistant or floodproofing techniques to 
protect your home or business from floods and fires?

Installed smoke detectors and fire extinguishers in your 
home or business.

5. Does your household have insurance coverage for flood events?

Yes

No



Central Shenandoah Valley All Hazards Mitigation Plan 
Natural Hazards Survey 

All Hazards Mitigation Plan Survey - Page | 3 

6. Did you consider the possible occurrence of a natural hazard when you 
bought/moved into your current home?

Yes

No

7. Would you be willing to spend more money on a home that had features that 
made it more disaster resistant?

Yes

No

8. How much money are you willing to spend to better protect your family and home 
from natural disasters? (Please check only one)

$100 - $999

$1,000 - $4,999

$5,000 and above

9. What modifications have you made or would you consider making to protect your 
home from natural disasters? (Please check all that apply)

Anchor bookcases, cabinets to wall
Secure water heater to wall
Install latches on drawers/cabinets
Fit gas appliances with flexible connections
Purchase flood insurance 
Keep culverts, ditches, and gutters free of debris to allow the free flow of 
potential floodwaters
Elevate utilities and move appliances out of basements
Seal basement walls and windows with waterproofing compounds to 
prevent storm water seepage
Install check valves to keep sewer lines from backing up
Secure home to its foundation
Brace unreinforced chimney
Brace unreinforced masonry and concrete walls and foundations
Find out if you live in a floodplain
Avoid building in the floodplain
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Elevate your house at least one foot above the 100-year flood elevation
Relocate your home outside of the floodplain
Select fire-resistant materials to build your home such as flame-retardant 
roof shingles
Landscape your yard with fire-resistant trees, plants, and shrubbery 
Keep gutters clean, remove dead leaves and branches, keep shrubbery 
trimmed, and lawns mowed to limit combustible material
Dispose of stove, grill, and fireplace ashes by placing in a metal bucket, 
soaking in water for 2 days, and then burying in mineral soil
Stack firewood at least 30 feet away and uphill from your home and clear 
combustible materials around it
Place metal screens over structure openings to prevent collection of litter, 
including roofs, attics, and areas under porches and decks

10.Which of the following incentives, if any, would motivate you to take additional 
steps to better protect your family and home from a natural disaster? (Please 
check all that apply)

Insurance discount

Low interest rate loan

Lower new home construction costs

Mortgage discount

Federal or state grant

Tax break or incentive

None

Other: _____________________________________________________
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11.General Household Information:

Please indicate your age: ________

Gender: Male Female

Please indicate your level of education:

Grade school/no schooling Some high school

High school graduate/GED Some college/trade school

College degree Postgraduate degree

Zip Code: __________________

City or County Where You Resides: ________________________

How long have you lived in the Central Shenandoah Valley Region?

Less than one year 1 – 5 years

6 – 10 years 11 – 20 years

21 years or more

Do you own or rent your home?

Own Rent

Do you rent/own a:

Single-family home Duplex

Apartment Condominium/townhouse

Manufactured home Other: ________________
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Other Comments:

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Thank You Very Much For Providing This Information!

The Central Shenandoah Planning District Commission prepared this survey for the 
Central Shenandoah Valley All Hazards Mitigation Plan.  Information you provide will be 
kept confidential and only used in cumulative totals.  For more information about this 
survey, please contact Rebecca Joyce, Senior Planner at the Central Shenandoah 
Planning District Commission, 112 MacTanly Place, Staunton, Virginia 24401, by 
phone: (540) 885-5174, or e-mail: rebecca@cspdc.org.



Public Input Needed About Natural Hazards and Severe Weather

For Immediate Release:  Staunton, Virginia, June 2, 2010:  The Central Shenandoah 
Planning District Commission (CSPDC) is asking for the public’s help with the update of 
the Central Shenandoah Valley Regional All Hazards Mitigation Plan. The plan was 
adopted in 2005 by the 21 local governments in the Central Shenandoah Region and 
approved by the Federal Emergency Management Agency (FEMA) in February 2006.  
The Plan identifies the natural hazards that impact the Region and makes 
recommendations on ways to reduce Valley communities’ vulnerabilities in a variety of 
ways ranging from public education to structural mitigation projects.  Every local 
government is required by FEMA to have an adopted and approved All Hazards 
Mitigation Plan in order to be eligible for mitigation grant funds.

The CSPDC is asking Central Shenandoah Valley residents to take an on-line survey 
about their knowledge and experiences with natural hazards and severe weather.  The 
survey is ten questions and takes less than ten minutes to complete.  No personal 
information is requested on this confidential survey.  Survey results will be tallied and 
incorporated into the All Hazards Mitigation Plan.  The survey can be found on the
internet at http://www.surveymonkey.com/s/J7FCVYV.  Paper copies of the survey are 
available to anyone without computer access.  For additional information, contact 
Rebecca Joyce at the CSPDC by phone at 540-885-5174 or by e-mail at 
rebecca@cspdc.org.

###

Contact:
Rebecca Joyce
Senior Planner, CSPDC
540-885-5174
rebecca@cspdc.org
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Central Shenandoah Valley All Hazards Mitigation Plan – 2011 Update 
Natural Hazards Survey Report 

 
 
Summary  
 
Between June and August 2010, the Central Shenandoah Planning District Commission 
conducted a survey of the citizens of the twenty-one jurisdictions in the region.  The purpose of 
this survey was to receive public input regarding perceptions about natural hazards 
experienced by individuals in the Central Shenandoah region, their knowledge regarding 
mitigation techniques, and their willingness to implement mitigation measures.   
 
Distribution of the survey was purposely widespread throughout the region.  Individuals had 
the option to complete the survey on-line, as a paper copy, or by telephone interview.  A press 
release explaining the survey and how citizens could obtain a copy was distributed in a mass e-
mail to contacts throughout the region and to various media outlets such as newspapers and 
local television stations. 
 
Six hundred and forty-four (644) people completed the survey.  Examining the demographics of 
those who completed the survey, the majority of the respondents were females who were 
college-educated, owned their own homes, lived in the Staunton-Augusta-Waynesboro Sub-
region, and had lived in the Shenandoah Valley for more than ten years.  This demographic is 
stated merely for informational purposes only.  Each individual’s responses were calculated 
with equal weight and considered just as valuable regardless of the demographic category 
where they were placed. 
 
 
Results 
 

The survey asked respondents which natural disasters had they experienced.  The top 
three natural disasters were; winter storms (82%), hurricanes/tropical storms (50%), 
and floods (48%). 
 
Respondents were asked to state their concerns about natural hazards affecting the 
Shenandoah Valley.  Respondents were very concerned about winter storms/ blizzards 
(35%) and ice storms (33%).  Hurricanes (31%), drought (32%), and floods (30%) had 
respondents concerned. 
 
More than half (63%) of the survey respondents reported that they had received 
mitigation and preparedness information within the last year. 
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The survey listed several mitigation activities and asked respondents which of these 
they had completed.  Completed activities included: 

 
Installed smoke detectors. (88%) 

Talked with family members about what to do in an emergency or natural 
disaster. (55%) 

Attended meetings or received information about natural disasters or 
emergency preparedness. (54%) 

Trained in First Aid or CPR in the last year. (53%) 

Prepared a disaster supply kit. (37%) 

Developed a household emergency plan. (34%) 

Implemented fire-resistance or floodproofing techniques. (19%) 

Purchased flood insurance. (8%) 

 
Half of the respondents (50%) considered the possible occurrence of a natural hazard 
when moving into their current home. 

 
Seventy-six percent (76%) would be willing to spend more money for a home if it had 
features that made it more disaster resistant. 
 
When asked how much money would respondents be willing to spend to better protect 
their family and homes from natural disasters; forty-three percent (43%) said they 
would spend up to one thousand dollars ($1,000), thirty-six percent (36%) said they 
would spend up to five thousand dollars ($5,000), and seventeen percent (17%) would 
spend five thousand dollars ($5,000) or above. 
 
The survey listed several types of modifications people have made or would make to 
protect their home from natural disasters.  The three most popular modifications were: 
 

Eighty-three percent (83%) of respondents would keep gutters clean, 
remove dead leaves and branches, keep shrubbery trimmed and lawns 
mowed to limit combustible material. 

Sixty-nine percent (69%) of respondents would keep culverts, ditches, 
and gutters free of debris to allow the free flow of potential floodwaters. 

Fifty-seven percent (57%) of respondents would avoid building in the 
floodplain. 

 
 

 



N a t u r a l  H a z a r d s  S u r v e y   3 | P a g e   
 

Respondents were asked what incentives would motivate them to take additional steps 
to better protect their family and homes from a natural disaster.  The three incentives 
that received the most responses were: 
 

Seventy-seven percent (77%) of respondents said a tax break or incentive would 
be a motivating factor. 

 
Seventy-six percent (76%) of respondents said an insurance discount would be a 
motivating factor. 

 
Fifty-seven percent (57%) of respondents said a federal or state grant would be a 
motivating factor. 

 
 
Conclusions 
 
What conclusions can be drawn by examining the responses of the six hundred and forty-four 
(644) individuals that completed the survey? 
 

The most common natural disasters that respondents have experienced are the ones 
that have happened most frequently. 

 
The disasters respondents expressed the most concern about are the ones that occur 
the most frequently.  It should also be stated that winter storms may have been of the 
most concern to respondents due to the fact that the survey was completed following 
the winter of 2009-10 when record breaking winter storms occurred in December 2009 
and February 2010. 
 
Mitigation and preparedness information is being distributed and received by citizens 
throughout the Central Shenandoah Region. 
 
Not only are citizens receiving mitigation and preparedness information but a little over 
half of the respondents are discussing these topics with family members. 
 
Only a third of the respondents are doing the two most essential tasks needed to 
prepare for emergencies and disasters; creating a family plan and assembling a disaster 
supply kit. 
 
Fire safety education in the Central Shenandoah Valley has been quite effective as 
illustrated by almost 90% of respondents having installed smoke detectors. 
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Yard work and home maintenance activities that reduce combustible debris and assist 
with the proper drainage of stormwater are simple mitigation methods a majority of 
respondents are willing to undertake to prevent damage to their property. 
 
Not more than one thousand dollars ($1,000.00) is the amount of financial resources 
that the majority of respondents are willing to spend to protect their families and 
properties from natural hazards. 
 
Financial incentives whether through tax breaks, insurance discounts, or grants are the 
most motivating factors to respondents in order to implement steps to protect their 
homes and families. 
 

In conclusion, while the Central Shenandoah Valley has been making some strides in its 
progress towards disaster-resistance, individuals need to be encouraged to use the knowledge 
that they have acquired about disaster mitigation and preparedness and implement the 
practical steps needed to protect their families and property. 
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Community Name Community 
Number 

Number of Residen al  
Repe ve Losses 

Number of Commercial 
Repe ve Losses 

AUGUSTA COUNTY 510013 0 0

BATH COUNTY 510196 0 0

BRIDGEWATER, TOWN OF 510134 0 0

BROADWAY, TOWN OF 510135 0 0

BUENA VISTA, CITY OF 510027 0 0

ELKTON, TOWN OF 510137 0 0

GLASGOW, TOWN OF 515526 0 0

GOSHEN, TOWN OF 510217 0 0

HARRISONBURG, CITY OF 510076 0 0

LEXINGTON, CITY OF 510089 0 0

ROCKBRIDGE COUNTY 510205 1 0

ROCKINGHAM COUNTY 510133 0 0

STAUNTON, CITY OF 510155 0 0

WAYNESBORO, CITY OF 515532 4 1

HIGHLAND COUNTY 510311 0 0

CRAIGSVILLE, TOWN OF 510014 0 0

DAYTON, TOWN OF 510136 0 0

GROTTOES, TOWN OF 510138 0 0

MONTEREY, TOWN OF 510379 0 0

MT. CRAWFORD, TOWN OF 510224 0 0

TIMBERVILLE, TOWN OF 510139 0 0

TOTAL FOR CSVR  5 1 

Table 6 Repe ve Losses In The Central Shenandoah Valley Region
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Severe Repe ve Losses In The Central Shenandoah Valley Region

Community Name Community 
Number 

Number of Residen al  
SEVERE  

Repe ve Losses 

Number of Commercial 
SEVERE 

Repe ve Losses 

AUGUSTA COUNTY 510013 2 0

BATH COUNTY 510196 0 0

BRIDGEWATER, TOWN OF 510134 0 0

BROADWAY, TOWN OF 510135 0 0

BUENA VISTA, CITY OF 510027 2 2

ELKTON, TOWN OF 510137 0 0

GLASGOW, TOWN OF 515526 1 0

GOSHEN, TOWN OF 510217 0 1

HARRISONBURG, CITY OF 510076 0 1

LEXINGTON, CITY OF 510089 0 2

ROCKBRIDGE COUNTY 510205 4 0

ROCKINGHAM COUNTY 510133 0 0

STAUNTON, CITY OF 510155 0 0

WAYNESBORO, CITY OF 515532 13 1

HIGHLAND COUNTY 510311 0 0

CRAIGSVILLE, TOWN OF 510014 0 0

DAYTON, TOWN OF 510136 0 0

GROTTOES, TOWN OF 510138 0 0

MONTEREY, TOWN OF 510379 0 0

MT. CRAWFORD, TOWN OF 510224 0 0

TIMBERVILLE, TOWN OF 510139 0 0

TOTAL FOR CSVR  22 7 


