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Application DetailsApplication Details

Funding Opportunity:  1447-Virginia Community Flood Preparedness Fund - Project Grants - CY23 Round 4

Funding Opportunity Due Date:  Nov 12, 2023 11:59 PM

Program Area:  Virginia Community Flood Preparedness Fund

Status:  Under Review

Stage:  Final Application

Initial Submit Date:  Nov 10, 2023 11:29 AM

Initially Submitted By:  Olivia Hall

Last Submit Date:  

Last Submitted By:  

Contact Information

Primary Contact Information

Active User*: Yes

Type: External User

Name*: Mrs.
SalutationSalutation

 Olivia
First NameFirst Name

 Leahanne
Middle NameMiddle Name

 Hall
Last NameLast Name

Title: Director of Planning & Land Use

Email*: ohall@lancova.com

Address*: 8311 Mary Ball Road

Lancaster
CityCity

 Virginia
State/ProvinceState/Province

 22503
Postal Code/ZipPostal Code/Zip

Phone*: 804-462-5081
PhonePhone
###-###-#######-###-####

 Ext.Ext.

Fax: ###-###-#######-###-####

Comments:

Organization Information

Status*: Approved

Name*: Lancaster County

Organization Type*: County Government

Tax ID*: 54-6001382

Unique Entity Identifier (UEI)*: REGTREN9KDV6
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Organization Website: http://lancova.com

Address*: 8311 Mary Ball Road

Lancaster
CityCity

 Virginia
State/ProvinceState/Province

 22503-
Postal Code/ZipPostal Code/Zip

Phone*: 804-462-5081
###-###-#######-###-####

 Ext.Ext.

Fax: ###-###-#######-###-####

Benefactor:

Vendor ID:

Comments:

VCFPF Applicant Information

Project DescriptionProject Description

Name of Local Government*: Lancaster County

Your locality's CID number can be found at the following link: Your locality's CID number can be found at the following link: Community Status Book ReportCommunity Status Book Report

NFIP/DCR Community Identification
Number (CID)*:

510084

If a state or federally recognized Indian tribe,If a state or federally recognized Indian tribe,

Name of Tribe:

Authorized Individual*: Olivia
First NameFirst Name

 Hall
Last NameLast Name

Mailing Address*: 8311 Mary Ball Road
Address Line 1Address Line 1

Address Line 2Address Line 2

Lancaster
CityCity

 Virginia
StateState

 22503
Zip CodeZip Code

Telephone Number*: 804-462-5081

Cell Phone Number*: 804-436-6147

Email*: ohall@lancova.com

Is the contact person different than the authorized individual?Is the contact person different than the authorized individual?

Contact Person*: No

Enter a description of the project for which you are applying to this funding opportunityEnter a description of the project for which you are applying to this funding opportunity

Project Description*:
Westland Beach-Windmill Point has lost 110 feet of beach shoreline in the past decade. The Westland Beach-Windmill Point Shoreline Stabilization
project is a public/private partnership which will use a multi-faceted approach of armor stone breakwaters, armor spurs and nature-based solutions,
including beach nourishment and beach and dune vegetation planting to stabilize 1,324 feet or eroding shoreline along the Rappahannock River.

Low-income geographic area means any locality, or community within a locality, that has a median household income that is not greater than 80 percent of the localLow-income geographic area means any locality, or community within a locality, that has a median household income that is not greater than 80 percent of the local
median household income, or any area in the Commonwealth designated as a qualified opportunity zone by the U.S. Secretary of the Treasury via his delegation ofmedian household income, or any area in the Commonwealth designated as a qualified opportunity zone by the U.S. Secretary of the Treasury via his delegation of
authority to the Internal Revenue Service. A project of any size within a low-income geographic area will be considered.authority to the Internal Revenue Service. A project of any size within a low-income geographic area will be considered.

Is the proposal in this application intended to benefit a low-income geographic area as defined above?Is the proposal in this application intended to benefit a low-income geographic area as defined above?

Benefit a low-income geographic area*: Yes

Information regarding your census block(s) can be found at census.govInformation regarding your census block(s) can be found at census.gov
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Census Block(s) Where Project will Occur*: 2040

Is Project Located in an NFIP Participating
Community?*:

Yes

Is Project Located in a Special Flood
Hazard Area?*:

Yes

Flood Zone(s) 
(if applicable):

AE5 & AE6

Flood Insurance Rate Map Number(s)
(if applicable):

Eligibility CFPF - Round 4 - Projects

EligibilityEligibility

Is the applicant a local government (including counties, cities, towns, municipal corporations, authorities, districts, commissions, or political subdivisions created by theIs the applicant a local government (including counties, cities, towns, municipal corporations, authorities, districts, commissions, or political subdivisions created by the
General Assembly or pursuant to the Constitution or laws of the Commonwealth, or any combination of these)?General Assembly or pursuant to the Constitution or laws of the Commonwealth, or any combination of these)?

Local Government*: Yes
Yes - Eligible for considerationYes - Eligible for consideration
No - Not eligible for considerationNo - Not eligible for consideration

Does the local government have an approved resilience plan and has provided a copy or link to the plan with this application?Does the local government have an approved resilience plan and has provided a copy or link to the plan with this application?

Resilience Plan*: Yes
Yes - Eligible for consideration under all categories Yes - Eligible for consideration under all categories 
No - Eligible for consideration for studies, capacity building, and planning only No - Eligible for consideration for studies, capacity building, and planning only 

If the applicant is not a town, city, or county, are letters of support from all affected local governments included in this application?If the applicant is not a town, city, or county, are letters of support from all affected local governments included in this application?

Letters of Support*: N/A
Yes - Eligible for considerationYes - Eligible for consideration
No - Not eligible for considerationNo - Not eligible for consideration
N/A - Not applicableN/A - Not applicable

Has this or any portion of this project been included in any application or program previously funded by the Department?Has this or any portion of this project been included in any application or program previously funded by the Department?

Previously Funded*: No
Yes - Not eligible for considerationYes - Not eligible for consideration
No - Eligible for considerationNo - Eligible for consideration

Has the applicant provided evidence of an ability to provide the required matching funds?Has the applicant provided evidence of an ability to provide the required matching funds?

Evidence of Match Funds*: Yes
Yes - Eligible for consideration Yes - Eligible for consideration 
No - Not eligible for consideration No - Not eligible for consideration 
N/A - Match not requiredN/A - Match not required

Scoring Criteria for Flood Prevention and Protection Projects - Round 4

ScoringScoring

Category Scoring:Category Scoring:  
Hold CTRL to select multiple optionsHold CTRL to select multiple options

Project Category*: Any other nature-based approach

Is the project area socially vulnerable?Is the project area socially vulnerable? (based on  (based on ADAPT Virginia?s Social Vulnerability Index Score)ADAPT Virginia?s Social Vulnerability Index Score)  
Social Vulnerability Scoring:Social Vulnerability Scoring:  
Very High Social Vulnerability (More than 1.5) Very High Social Vulnerability (More than 1.5) 
High Social Vulnerability (1.0 to 1.5) High Social Vulnerability (1.0 to 1.5) 
Moderate Social Vulnerability (0.0 to 1.0) Moderate Social Vulnerability (0.0 to 1.0) 
Low Social Vulnerability (-1.0 to 0.0) Low Social Vulnerability (-1.0 to 0.0) 
Very Low Social Vulnerability (Less than -1.0)Very Low Social Vulnerability (Less than -1.0)

Socially Vulnerable*: Moderate Social Vulnerability (0.0 to 1.0)

Is the proposed project part of an effort to join or remedy the community?s probation or suspension from the NFIP?Is the proposed project part of an effort to join or remedy the community?s probation or suspension from the NFIP?

NFIP*: No
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Is the proposed project in a low-income geographic area as defined below?Is the proposed project in a low-income geographic area as defined below?  
"Low-income geographic area" means any locality, or community within a locality, that has a median household income that is not greater than 80 percent of the local"Low-income geographic area" means any locality, or community within a locality, that has a median household income that is not greater than 80 percent of the local
median household income, or any area in the Commonwealth designated as a qualified opportunity zone by the U.S. Secretary of the Treasury via his delegation ofmedian household income, or any area in the Commonwealth designated as a qualified opportunity zone by the U.S. Secretary of the Treasury via his delegation of
authority to the Internal Revenue Service. A project of any size within a low-income geographic area will be considered.authority to the Internal Revenue Service. A project of any size within a low-income geographic area will be considered.

Low-Income Geographic Area*: Yes

Projects eligible for funding may also reduce nutrient and sediment pollution to local waters and the Chesapeake Bay and assist the Commonwealth in achievingProjects eligible for funding may also reduce nutrient and sediment pollution to local waters and the Chesapeake Bay and assist the Commonwealth in achieving
local and/or Chesapeake Bay TMDLs. Does the proposed project include implementation of one or more best management practices with a nitrogen, phosphorus, orlocal and/or Chesapeake Bay TMDLs. Does the proposed project include implementation of one or more best management practices with a nitrogen, phosphorus, or
sediment reduction efficiency established by the Virginia Department of Environmental Quality or the Chesapeake Bay Program Partnership in support of thesediment reduction efficiency established by the Virginia Department of Environmental Quality or the Chesapeake Bay Program Partnership in support of the
Chesapeake Bay TMDL Phase III Watershed Implementation Plan?Chesapeake Bay TMDL Phase III Watershed Implementation Plan?

Reduction of Nutrient and Sediment
Pollution*:

No

Does this project provide ?community scale? benefits?Does this project provide ?community scale? benefits?

Community Scale Benefits*: More than one census block

Expected Lifespan of ProjectExpected Lifespan of Project

Expected Lifespan of Project*: Over 20 Years

Comments:
VIMS breakwater system data was consulted to determine the useful life of the project. The oldest data that they have on breakwaters is 37 years
old. Based on this, we assigned 37+ years as the useful life.

Scope of Work - Projects - Round 4

Scope of WorkScope of Work

Upload your Scope of WorkUpload your Scope of Work  
Please refer to Part IV, Section B. of the grant manual for guidance on how to create your scope of workPlease refer to Part IV, Section B. of the grant manual for guidance on how to create your scope of work

Scope of Work*: Scope of Work.pdf

Comments:
Scope of Work is attached.

Budget NarrativeBudget Narrative

Budget Narrative Attachment*: Budget Narrative.pdf

Comments:

Scope of Work Supporting Information - Projects

Supporting Information - ProjectsSupporting Information - Projects

Provide population data for the local government in which the project is taking placeProvide population data for the local government in which the project is taking place

Population*: 10928.00

Provide information on the flood risk of the project area, including whether the project is in a mapped floodplain, what flood zone it is in, and when it was lastProvide information on the flood risk of the project area, including whether the project is in a mapped floodplain, what flood zone it is in, and when it was last
mapped. If the property or area around it has been flooded before, share information on the dates of past flood events and the amount of damage sustainedmapped. If the property or area around it has been flooded before, share information on the dates of past flood events and the amount of damage sustained

Historic Flooding data and Hydrologic
Studies*:

HISTORIC FLOODING DATA FLOOD INFO.pdf

Include studies, data, reports that demonstrate the proposed project minimizes flood vulnerabilities and does not create flooding or increased flooding (adverseInclude studies, data, reports that demonstrate the proposed project minimizes flood vulnerabilities and does not create flooding or increased flooding (adverse
impact) to other propertiesimpact) to other properties

No Adverse Impact*: PERMITS AND COMMENTS FROM STATE AND FEDS AND VIMS BREAKWATER STUDY.pdf

Include supporting documents demonstrating the local government's ability to provide its share of the project costs. This must include an estimate of the totalInclude supporting documents demonstrating the local government's ability to provide its share of the project costs. This must include an estimate of the total
project cost, a description of the source of the funds being used, evidence of the local government's ability to pay for the project in full or quarterly prior toproject cost, a description of the source of the funds being used, evidence of the local government's ability to pay for the project in full or quarterly prior to
reimbursement, and a signed pledge agreement from each contributing organizationreimbursement, and a signed pledge agreement from each contributing organization

Ability to Provide Share of Cost*: LETTER OF AGREEMENT.pdf

A benefit-cost analysis must be submitted with the project applicationA benefit-cost analysis must be submitted with the project application
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Benefit-Cost Analysis*: Benefit-Cost Analysis - Updated Nov 7 2023.pdf

Provide a list of repetitive loss and/or severe repetitive loss properties. Do not provide the addresses for the properties, but include an exact number of repetitiveProvide a list of repetitive loss and/or severe repetitive loss properties. Do not provide the addresses for the properties, but include an exact number of repetitive
loss and/or severe repetitive loss structures within the project arealoss and/or severe repetitive loss structures within the project area

Repetitive Loss and/or Severe Repetitive
Loss Properties*:

Lancaster County Coastal Flood Reported Property Damage Graph.pdf

Describe the residential and commercial structures impacted by this project, including how they contribute to the community such as historic, economic, or socialDescribe the residential and commercial structures impacted by this project, including how they contribute to the community such as historic, economic, or social
value. Provide an exact number of residential structures and commercial structures in the project areavalue. Provide an exact number of residential structures and commercial structures in the project area

Residential and/or Commercial Structures*:
This public/private partnership between the County of Lancaster and the Windmill Point Marina owner will provide the marina with a stabilized
shoreline, protecting the marina infrastructure and buildings while also providing public access by expanding and protecting the County's only
public beach. The Marina tenants and guests will benefit from this shoreline stabilization project through its protection against erosion of the beach
and the protection of Marina infrastructure against property damage related to erosion and storm damage. This project will also include shoreline
protection for the neighboring community, The Landing Townhomes at Windmill Point. There are eight townhomes adjacent to this project that will
benefit from stabilization of their shoreline. In addition to protection of the private infrastructures (including critical infrastructure (the Windmill Point
Marina)), the shoreline (including public beach access and private beach), and VDOT infrastructure (Windmill Point Road) will also be better
protected from storm damage, continued erosion and the subsequent migration of mean high water. The Windmill Point Marina has historically
served as a community gathering place and a port in a storm. The Marina continues to serve in both capacities. We hope with the stabilization of
the shoreline and the revitalization and expansion of the public beach, will provide added economic value in the form of recreation and tourism
opportunities. Calmer waters resulting from the breakwaters will provide opportunities for the community to fish, view the waterfront, wade, swim,
nature bathe (eco therapy based on Shinrin-Yoku), paddle, baptize, and perform other beach and water activities. This public access will include a
fishing pier. The fishing pier will provide a place for residents and visitors to catch fish either recreationally or to supplement their diets. The fishing
pier construction was not included in this grant request and will be paid for by the County's Capital Improvement budget.

If there are critical facilities/infrastructure within the project area, describe each facilityIf there are critical facilities/infrastructure within the project area, describe each facility

Critical Facilities/Infrastructure*:
Critical facilities/infrastructure includes the Windmill Point Marina (which serves as a port in storms) and the adjacent County boat ramp. This public
access boat ramp to the Rappahannock River continues to be well used and loved by the community. In addition to recreational and commercial
boating, the ramp serves as a launching spot for marine emergency services.

Explain the local government's financial and staff resources. How many relevant staff members does the local government have? To what relevant software doesExplain the local government's financial and staff resources. How many relevant staff members does the local government have? To what relevant software does
the local government have access? What are the local government's capabilities?the local government have access? What are the local government's capabilities?

Financial and Staff Resources*:
The County's match will be paid for using monies from the FY2023 Capital Improvement budget. Lancaster County has the following relevant staff
members: County Administrator, Director of Planning & Land Use, two Environmental/Codes Compliance Inspectors, two maintenance staff, a
permit technician, one solid waste management staff, one Building Official, and a soon to be hired Parks Coordinator. The County utilizes GIS
mapping and Microsoft Office Suite. The County employees are adept in maintenance, grant writing, grant implementation, plan review, inspection,
and permitting. In 2002 a Citizens Advisory Group was formed to address the need for public access to state waters in Lancaster County. Their
report contained specific recommendations for expansion of public access to the state waters while acknowledging obstacles. In 2005, the Virginia
General Assembly enabled the formation of the Northern Neck Chesapeake Bay Public Access Authority (NNCBPAA). On September 12, 2006,
three counties in the Northern Neck - Lancaster, Northumberland and Westmoreland executed the operating agreement to form the Northern Neck
Chesapeake Bay Public Access Authority to enhance public access within their jurisdictions. There are seven duties that the authority is charged
with undertaking: 1. Identify land, either owned by the Commonwealth or private holdings that can be secured for use by the general public as a
public access site, 2. Research and determine ownership of all identified sites, 3. Determine appropriate public use level of identified access sites,
4. Develop appropriate mechanisms for transferring title of Commonwealth or private holdings to the Authority, 5. Develop appropriate acquisition
and site management plans for public access usage, 6. Determine which holdings should be sold to advance the mission of the Authority, 7.
Perform other duties required to fulfill the mission of the Northern Neck Chesapeake Bay Access Authority. In October 2007 at the seventh meeting
of the Northern Neck Chesapeake Bay Public Access Authority, Lancaster County representatives requested funding from the NNCBPAA to
conduct environmental studies on a potential access site on a tributary to the Chesapeake Bay within Lancaster County. The NNCBPAA granted
this request for funding to be used by Lancaster County in assessing the suitability of the parcel for public water access.

Identify and describe the goals and objectives of the project. Include a description of the expected results of the completed project and explain the expectedIdentify and describe the goals and objectives of the project. Include a description of the expected results of the completed project and explain the expected
benefits of the project. This may include financial benefits, increased awareness, decreased risk, etc.benefits of the project. This may include financial benefits, increased awareness, decreased risk, etc.

Goals and Objectives*:
The Lancaster County Comprehensive plan includes three goals related to shoreline protection: (1) Actively encourage shoreline protection
measures that are equal to the erosion potential at a particular site; (2) Encourage vegetative enhancement of Resource Protection Area (RPA)
sections; and (3) Encourage coordinated shoreline protection efforts in existing waterfront communities and in new subdivisions. The County's
Comprehensive Plan encourages setting aside open space for conservation purposes. The Westland Beach - Windmill Point Shoreline Stabilization
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Project will protect the eroding shoreline, add vegetation plantings, and set an example of a coordinated shoreline protection strategy through a
public/private partnership. The Westland Beach - Windmill Point project will stabilize a shoreline, stopping the risk of ongoing erosion due to
unbridled wave action and destructive wave energy. Both public and private property and infrastructure will be protected. Public beach access will
also be expanded to around 400 ft through an agreement/easement with the Marina. If this project is not implemented, continued erosion of the
shoreline will eventually result in total loss of the 50' public beach access, which is the only public beach access in Lancaster County. Continued
erosion will also result in the loss of private beaches and dunes (both at the Windmill Point Marina and at The Landing Owners Association
property). Windmill Point Road (VDOT infrastructure) will continue to be damaged. Continued erosion of the shoreline will put Windmill Point Marina
infrastructure at risk, including critical infrastructure. The installed breakwaters will provide habitat for aquatic organisms. Stabilization of the
shoreline will help prevent sedimentation of the Rappahannock River in this area and the nearby oyster beds and aquatic ecosystem, thus
improving water quality. A stabilized shoreline will be more resilient against the 100-year storm and will be better equipped to weather the changing
climate, including resilience to increased storm frequency, increased high tide flood events and rising sea levels. The revitalization of the beach will
provide recreation and tourism opportunities to the community.

Outline a plan of action laying out the scope and detail of how the proposed work will be accomplished with a timeline identifying expected completion dates.Outline a plan of action laying out the scope and detail of how the proposed work will be accomplished with a timeline identifying expected completion dates.
Determine milestones for the project that will be used to track progress. Explain what deliverables can be expected at each milestone, and what the final projectDetermine milestones for the project that will be used to track progress. Explain what deliverables can be expected at each milestone, and what the final project
deliverables will be. Identify other project partnersdeliverables will be. Identify other project partners

Approach, Milestones, and Deliverables*: Schedule Deliverables and Partners.pdf

Where applicable, briefly describe the relationship between this project and other past, current, or future resilience projects. If the applicant has received or appliedWhere applicable, briefly describe the relationship between this project and other past, current, or future resilience projects. If the applicant has received or applied
for any other grants or loans, please identify those projects, and, if applicable, describe any problems that arose with meeting the obligations of the grant and howfor any other grants or loans, please identify those projects, and, if applicable, describe any problems that arose with meeting the obligations of the grant and how
the obligations of this project will be metthe obligations of this project will be met

Relationship to Other Projects*:
Lancaster County completed the installation of a Public Boat Ramp at Windmill Point in 2016. This project was funded in part with a Large Power
Boating Access Grant in the amount of $150,000.00 through the Virginia Department of Game and Inland Fisheries. Initial planning for the project
began in 2014 and originally the County was up against opposition from the community, as there were concerns regarding access to the ramp
using an existing community access road. The county worked with the local community to resolve this concern. Ultimately, the County installed a
separate and improved access road for the community, thus removing their opposition to the project. A joint permit application was submitted to the
Virginia Marine Resources Commission, the Virginia Department of Environmental Quality, and the Army Corps of Engineers for review. All
permitting requirements were met (including nonpoint nutrient offset credit and phragmites eradication plan) and approved February 2016. Final
site plans were prepared March 2016 and requests for bid and award of base bid occurred in April of 2016. Change orders totaled $91,555.00 for
a final construction cost of $413,962.00. Construction began May 16, 2016 and was completed on time and under the Capital Improvement
budgeted amount. VDGIF approved final construction and authorized $150,000.00 in grant reimbursement on September 19, 2016. This boat ramp
and courtesy pier were named in honor of Frederick H. Ajootian, past chairman of the Lancaster County Wetlands Board, who was a lifelong
advocate for public access in Lancaster County. This public access to the Rappahannock River continues to be well used and loved by the
community and in addition to recreational and commercial boating, the ramp serves as a launching spot for marine emergency services. The
County has worked hard to address community concerns regarding this project, including purchasing an adjacent oyster lease which may have
been affected by the project, and being transparent and open with community members to achieve our common goal of shoreline stabilization. The
County continues to work with community members to address any and all concerns.

For ongoing projects or projects that will require future maintenance, such as infrastructure, flood warning and response systems, signs, websites, or flood riskFor ongoing projects or projects that will require future maintenance, such as infrastructure, flood warning and response systems, signs, websites, or flood risk
applications, a maintenance, management, and monitoring plan for the projects must be providedapplications, a maintenance, management, and monitoring plan for the projects must be provided

Maintenance Plan*: MAINTENANCE AGREEMENT AND MAINTENANCE PLAN.pdf

Describe how the project meets each of the applicable scoring criteria contained in Appendix B. Documentation can be incorporated into the Scope of WorkDescribe how the project meets each of the applicable scoring criteria contained in Appendix B. Documentation can be incorporated into the Scope of Work
NarrativeNarrative

Criteria*:
This hybrid approach resulting in a nature-based solution to shoreline stabilization serves more than one census block. The project is located in an
area which scores as moderate for social vulnerability but will serve other areas of the county with a lower social vulnerability. The expected
lifespan of the project is over 20 years. This project is not the result of an NFIP suspension. The proposed project will benefit a low-income
geographic area. VIMS shoreline study is included in the benefit cost analysis and a VIMS breakwater study is included in this packet.

Budget

Budget SummaryBudget Summary

Grant Matching Requirement*: Projects that will result in nature-based solutions - Fund 70%/Match 30%

Total Project Amount*: $2,319,119.00

REQUIRED Match Percentage Amount: $695,735.70
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BUDGET TOTALS

Before submitting your application be sure that you Before submitting your application be sure that you meet the match requirementsmeet the match requirements for your project type. for your project type.

Match Percentage: 30.00%
Verify that your match percentage matches your required match percentage amount above.Verify that your match percentage matches your required match percentage amount above.

Total Requested Fund Amount: $1,623,383.30

Total Match Amount: $695,735.70

TOTAL: $2,319,119.00

PersonnelPersonnel

Fringe BenefitsFringe Benefits

TravelTravel

EquipmentEquipment

SuppliesSupplies

ConstructionConstruction

ContractsContracts

DescriptionDescription Requested Fund AmountRequested Fund Amount Match AmountMatch Amount Match SourceMatch Source

No Data for TableNo Data for Table

DescriptionDescription Requested Fund AmountRequested Fund Amount Match AmountMatch Amount Match SourceMatch Source

No Data for TableNo Data for Table

DescriptionDescription Requested Fund AmountRequested Fund Amount Match AmountMatch Amount Match SourceMatch Source

No Data for TableNo Data for Table

DescriptionDescription Requested Fund AmountRequested Fund Amount Match AmountMatch Amount Match SourceMatch Source

No Data for TableNo Data for Table

DescriptionDescription Requested Fund AmountRequested Fund Amount Match AmountMatch Amount Match SourceMatch Source

Dredging Channel MarkersDredging Channel Markers $7,000.00$7,000.00 $3,000.00$3,000.00 Lancaster County FY23 Approved Capital Improvement Budget ProjectLancaster County FY23 Approved Capital Improvement Budget Project

Beach Nourishment with Dredge MaterialsBeach Nourishment with Dredge Materials $52,430.00$52,430.00 $22,470.00$22,470.00 Lancaster County FY23 Approved Capital Improvement Budget ProjectLancaster County FY23 Approved Capital Improvement Budget Project

Beach Nourishment with Imported MaterialsBeach Nourishment with Imported Materials $401,191.00$401,191.00 $171,939.00$171,939.00 Lancaster County FY23 Approved Capital Improvement Budget ProjectLancaster County FY23 Approved Capital Improvement Budget Project

Beach Re-vegetationBeach Re-vegetation $48,974.80$48,974.80 $20,989.20$20,989.20 Lancaster County FY23 Approved Capital Improvement Budget ProjectLancaster County FY23 Approved Capital Improvement Budget Project

$509,595.80 $218,398.20

DescriptionDescription Requested Fund AmountRequested Fund Amount Match AmountMatch Amount Match SourceMatch Source

Demolition & ClearingDemolition & Clearing $73,150.00$73,150.00 $31,350.00$31,350.00 FY23 Capital Improvement BudgetFY23 Capital Improvement Budget

Breakwater InstallationBreakwater Installation $567,087.50$567,087.50 $243,037.50$243,037.50 FY23 Capital Improvement BudgetFY23 Capital Improvement Budget

Marina Channel Mechanical DredgeMarina Channel Mechanical Dredge $337,050.00$337,050.00 $144,450.00$144,450.00 FY23 Capital Improvement BudgetFY23 Capital Improvement Budget

Dredge Material Dewatering Area -Install, Maintain, RemoveDredge Material Dewatering Area -Install, Maintain, Remove $17,500.00$17,500.00 $7,500.00$7,500.00 FY23 Capital Improvement BudgetFY23 Capital Improvement Budget

$994,787.50 $426,337.50
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Maintenance CostsMaintenance Costs

Pre-Award and Startup CostsPre-Award and Startup Costs

Other Direct CostsOther Direct Costs

Long and Short Term Loan Budget - Projects - VCFPF

Budget SummaryBudget Summary

Are you applying for a short term, long term, or no loan as part of your application?Are you applying for a short term, long term, or no loan as part of your application?  

If you are not applying for a loan, select "not applying for loan" and leave all other fields on this screen blankIf you are not applying for a loan, select "not applying for loan" and leave all other fields on this screen blank

Long or Short Term*: Not Applying for Loan

Total Project Amount: $0.00

Total Requested Fund Amount: $0.00

TOTAL: $0.00

SalariesSalaries

Fringe BenefitsFringe Benefits

TravelTravel

EquipmentEquipment

DescriptionDescription Requested Fund AmountRequested Fund Amount Match AmountMatch Amount Match SourceMatch Source

No Data for TableNo Data for Table

DescriptionDescription Requested Fund AmountRequested Fund Amount Match AmountMatch Amount Match SourceMatch Source

No Data for TableNo Data for Table

DescriptionDescription Requested Fund AmountRequested Fund Amount Match AmountMatch Amount Match SourceMatch Source

No Data for TableNo Data for Table

DescriptionDescription Requested Fund AmountRequested Fund Amount Match AmountMatch Amount Match SourceMatch Source

Mobilization and PermittingMobilization and Permitting $119,000.00$119,000.00 $51,000.00$51,000.00 Lancaster County FY23 Adopted Capital Improvement Budget ProjectLancaster County FY23 Adopted Capital Improvement Budget Project

$119,000.00 $51,000.00

DescriptionDescription Requested Fund AmountRequested Fund Amount

No Data for TableNo Data for Table

DescriptionDescription Requested Fund AmountRequested Fund Amount

No Data for TableNo Data for Table
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600 East Main Street, 24th Floor  |  Richmond, Virginia 23219  |  804-786-6124 

 

State Parks • Soil and Water Conservation • Outdoor Recreation Planning 

Natural Heritage • Dam Safety and Floodplain Management • Land Conservation 
 

November 6, 2023 

 

Olivia Hall 

Director of Planning and Land Use 

County of Lancaster 

8311 Mary Ball Road 

Lancaster, VA 22503 

  

RE: Resilience Plan Submission  

 

Dear Ms. Hall, 

 

Thank you for submitting Lancaster County’s affirmation of intent to use the Northern Neck Planning 

District Commission’s Hazard Mitigation Plan / Resilience Plan as the County’s Resilience Plan. The 

Department of Conservation and Recreation confirmed that NNPDC’s plan met the criteria specified in 

the 2021 Community Flood Preparedness Fund grant manual. A detailed review of the plan is attached 

for your records.   

 

Lancaster County is now eligible to submit applications in the “project” category of the Community 

Flood Preparedness Fund. This approval will remain in effect for a period of three years, ending 

November 6, 2026. 

 

VA DCR looks forward to working with you as you strive to make Lancaster County more resilient. If 

you have questions or need additional assistance, please contact us at cfpf@dcr.virginia.gov. Again, 

thank you for your interest in the Community Flood Preparedness Fund. 

 

      Sincerely, 

 

       
    

Angela Davis, State NFIP Coordinator and Acting Director 

      Division of Floodplain Management 

    

 

cc:  Darryl M. Glover, DCR 
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State Parks • Soil and Water Conservation • Outdoor Recreation Planning 

Natural Heritage • Dam Safety and Floodplain Management • Land Conservation 
 

September 28, 2023 

 

Jerry Davis, AICP 

Executive Director 

Northern Neck Planning District Commission 

P.O. Box 1600 

457 Main Street 

Warsaw, VA 22572 

  

RE: NNPDC Resilience Plan Submission  

 

Dear Mr. Davis, 

 

Thank you for submitting the Northern Neck Planning District Commission’s Resilience Plan. After 

careful review and consideration, the Virginia Department of Conservation and Recreation has deemed 

the Plan complete, meeting all criteria outlined in the 2021 Community Flood Preparedness Grant 

Manual. This approval will remain in effect for a period of three years, ending September 28, 2026. 

The following elements were evaluated as part of this review: 

Element 1:  It is project-based with projects focused on flood control and resilience.   

Meets criteria as written. The 2023 Northern Neck Regional Hazard Mitigation Plan (NNHMP), 

includes flood resilience projects at both regional and locality scales. Section 9, “Mitigation 

Action Plan,” explains that these projects derive from re-examination of the 2017 HMP, results of 

RAFT scorecards, preparation for joining the Community Rating System, and direct engagement 

with localities.  

Element 2:  It incorporates nature-based infrastructure to the maximum extent possible.   

Meets criteria as written. Proposed projects span many categories including planning, 

regulations, flood preparedness outreach, technical assistance and warning systems. Nature-

based solutions, both structural and non-structural figure prominently. These include natural 

resource protection measures such as land acquisition, slope stabilization, erosion control, 

riparian buffers, and wetland restoration.  

 

 



   

 

   

 

Element 3:  It considers of all parts of a locality regardless of socioeconomics or race.  

Meets criteria as written. The Comprehensive Economic Development Strategy (CEDS) and the- 

“Community Profile” section of the NNHMP discuss the prevalence and distribution of minority 

populations, low-income households, elderly, disabled and non-English speaking residents across 

member localities. According to CEDS, over 30% of the Northern Neck population has three or 

more risk factors that could impede their personal resilience. Goal #5 of the NNHMP “Mitigation 

Action Plan,” specifically targets these vulnerable populations for preparedness outreach, and 

localities list increased emergency communication efforts for these populations as potential 

projects of high priority.  

Element 4:  It includes coordination with other local and inter-jurisdictional projects, 

plans, and activities and has a clearly articulated timeline or phasing for implementation.  

Meets criteria as written. Virginia’s Coastal Resilience Master Plan (CRMP) of 2021, local 

Comprehensive Plans, NNPDC’s CEDS, and the Regional Water Supply Plan all serve as direct 

sources for context and action items listed in the 2023 Northern Neck Hazard Mitigation Plan. 

ASCE 24-5: Flood Resistant Design and Construction provides a reference for several of the 

proposed planning items, as improved compliance with the NFIP and higher standards are 

critical elements for achieving resilience. Table 9.4 of NNHMP ranks the importance of each 

project and gives timelines for completion. 

Element 5:  Is based on the best available science, and incorporates climate change, sea 

level rise, storm surge (where appropriate), and current flood maps. 

Meets criteria as written. Sections 6 and 7 of the NNHMP assess the current and future risks 

posed to member localities by climate change, sea level rise, and storm surge. In addition to 

firsthand experiential data, sources include “The North Atlantic Coast Comprehensive Study” 

from USACE, “Future Sea Level and Recurrent Flooding Risk Report for Coastal Virginia” 

from the Commonwealth Center for Recurrent Flooding Resiliency, and other reports of both 

state and federal origin (listed in Appendix B).  

VA DCR looks forward to working with you as you strive to make the NNPDC’s member localities 

more resilient.  If you have questions or need additional assistance, please contact us at 

cfpf@dcr.virginia.gov. Again, thank you for your interest in the Community Flood Preparedness Fund. 

 

      Sincerely, 

 

       
    

Angela Davis, State NFIP Coordinator and Acting Director 

      Division of Floodplain Management 

    

cc:  Darryl M. Glover, DCR 
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1.0 Executive Summary 
1.1 Hazard Mitigation 
Hazard mitigation is commonly defined as sustained actions taken to reduce or eliminate long-
term risk to people and property from hazards and their effects. A hazard mitigation plan states 
the aspirations and specific courses of action that a community intends to follow to reduce 
vulnerability and exposure to future hazard events. These plans are formulated through a 
systematic process centered on the participation of citizens, businesses, public officials, and 
other community stakeholders. 

A multi-jurisdictional hazard mitigation plan is the physical representation of a group of local 
jurisdictions’ commitment to reduce risks from natural hazards. Local officials can refer to the 
plan in their day-to-day activities and in decisions regarding land use and planning decisions, 
regulation and ordinance creation and enforcement, granting permits, capital improvement 
investments, and other community initiatives. Additionally, multi-jurisdictional hazard 
mitigation plans can serve as the basis for states to prioritize future grant funding as it becomes 
available. 

The Northern Neck Regional Hazard Mitigation Plan 2017 Update will continue to be a useful 
tool for all community stakeholders by increasing public awareness about local hazards and 
risks, and providing information about options and resources available to reduce those risks. 
Educating the public about potential hazards will help each jurisdiction protect itself against the 
effects of future hazards, and will enable informed decision-making regarding where to live, 
purchase property, or locate business. 

The 2011 plan was updated during 2017 by the Northern Neck Planning District Commission. 
The 2017 version of the plan includes the most recent population, demographics, a review of all 
mitigation strategies, goals, and objectives, and a review and update of most maps.  

1.2 Authority 
Beginning in 2003, the Commonwealth of Virginia encouraged the twenty-one planning districts 
in the Commonwealth to take the lead on development of local hazard mitigation plans. These 
plans, which are required by the Disaster Mitigation Act of 2000 (DMA 2000), help local 
governments determine risks and vulnerabilities and identify projects to reduce these risks. The 
Northern Neck Regional Hazard Mitigation Plan was developed through the coordination of the 
Northern Neck Planning District Commission (NNPDC). It should be noted that the area covered 
by this plan includes the unincorporated areas of Lancaster, Northumberland, Richmond, and 
Westmoreland Counties. Towns included in this plan are Colonial Beach, Irvington, Kilmarnock, 
Montross, Warsaw, and White Stone. 

The communities of the Northern Neck have established a Local Emergency Planning 
Committee (LEPC) to address local emergency management issues. Members of the LEPC are 
appointed by resolution by the counties. The mission of this committee was closely aligned to the 
needs of a Mitigation Advisory Committee. The planning district commission, therefore, decided 
to utilize the existing LEPC as its Mitigation Advisory Committee. Representatives included 
county administrators, planning directors, emergency services staff, school board officials, local 
non-profits and state agencies such as the Virginia Department of Transportation.  
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1.3 Planning Area 
The Northern Neck is a coastal region that is situated within easy driving distance of the major 
urban centers of Richmond, Norfolk, and Northern Virginia. The region is bordered to the east 
by the Chesapeake Bay, and situated between the Potomac River to the north and the 
Rappahannock River to the south.  

 
Figure 1-1. Northern Neck Planning District 

 

1.4 Planning Committee Membership 
The following agencies are designated members of the Mitigation Advisory Committee: 

 
Table 1-1. Northern Neck Local Emergency Planning Committee 2017 

Name Title Affiliation 

Jerry W. Davis Executive Director NNPDC 

John Bateman Regional Planner NNPDC 
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Table 1-1. Northern Neck Local Emergency Planning Committee 2017 

Name Title Affiliation 

Alex Eguiguren Technical Assistant NNPDC 

Frank Pleva County Administrator Lancaster County 

Wally Beauchamp Board of Supervisors Lancaster County 

Terrence McGregor Chief of Emergency Services Lancaster County 

Heather Brown Department  Coordinator Lancaster County 

Luttrell Tadlock County Administrator Northumberland County 

Rick McClure Emergency Services Chief Northumberland County 

Stuart McKenzie County Planner Northumberland County 

Morgan Quicke County Administrator Richmond County 

Greg Baker Emergency Services Chief Richmond County 

Mitch Paulette Captain Richmond County 

Jeff Beasley Emergency Services Chief Westmoreland County 

David Farmer Assistant Chief Emergency Services Westmoreland County 

Beth McDowell Planner Westmoreland County 

Darrin Lee Planner Westmoreland County 

Bill Cease IT Director Westmoreland County 

Val Foulds Town Manager Town of Colonial Beach 

Bob Hardesty Town Administrator Town of Irvington 

Marshall Sebra Planning/Zoning Administrator Town of Kilmarnock 

Patricia Lewis Town Manager Town on Montross 

Patrick Frere Town Manager Town of White Stone 

Tricia Chappell VDEM Region V VDEM 

Andy John Response & Recovery VDEM Region V VDEM 

Amy S. Howard Grant Administrator VDEM 

 

1.5 Hazard Identification and Risk Assessment 
The Hazard Identification and Risk Assessment (HIRA) is a key component of a hazard 
mitigation plan because it provides the solid fact base on which to base mitigation goals and 
strategies. The HIRA consists of three components:  

1. Identification of hazards that could affect the Northern Neck 
2. Profiling hazard events and determining what areas and community assets are the most 

vulnerable to damage from these hazards 
3. Estimation of losses and prioritization of potential risks to the community 
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Hazards were ranked by the steering committee and reevaluated during the planning process to 
determine the hazards with the largest impact on the Northern Neck communities. Certain 
hazards such as tsunami were not addressed due to the infrequency of occurrence and/or limited 
impact. The “severe weather” hazard category includes thunderstorm, severe wind, lightning and 
hail.  Table 1-2 summarizes the results of the hazard identification, which are explained fully in 
Section 4 of this plan. 

Table 1-2. Northern Neck Hazard Planning Consideration Levels 

Hazard Planning Consideration 

Coastal Flooding Significant 

Riverine Flooding Significant 

Hurricane Significant 

Tornado Significant 

Coastal Erosion Medium 

Severe Weather Medium 

Wildfire Low 

Winter Storm Low 

Drought Low 

Earthquake Low 

 

The HIRA describes each of these hazards in varying levels of detail consistent with the planning 
consideration level. In general, coastal flooding, riverine flooding, hurricanes, and tornados were 
found to be the most significant hazards in the Northern Neck.  

1.6 Mitigation Goals and Strategies 
The Northern Neck committee members used the results of the Hazard Identification and Risk 
Assessment (HIRA) as well as the Capability Assessment to develop goals and inform 
updated strategies, actions and projects for the region and their jurisdictions. The priorities 
differ somewhat from jurisdiction to jurisdiction. Each jurisdiction's priorities were developed 
based on historical damages, existing exposure to risk, community goals, and weaknesses 
identified in the Capability Assessment. 

Mitigation strategy status on the 2011 Hazard Mitigation strategies, actions and projects may be 
found in Appendix C. Some strategies were completed and have outlived their relevancy while 
others are ongoing programmatic activities which are included in the new strategies outlined in 
Section 5.0 and listed in more detail in Appendix D.  

The new 2017 to 2022 mitigation strategy, action and project types were re-organized into six 
categories shown in Table 1-3 that better correspond to County and Town government 
department organization, programs, and plans.  
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Table 1-3. Mitigation Categories and Project Types 

Category Project Type 

Prevention 

 Planning and zoning  
 Building codes  
 Open space preservation  
 Floodplain regulations  
 Stormwater management regulations  
 Drainage system maintenance  
 Capital improvements programming  
 Shoreline/riverine setbacks  

Property Protection 

 Acquisition/Demolition 
 Relocation 
 Building elevation  
 Critical facilities protection  
 Retrofitting (i.e., wind-proofing, floodproofing, seismic 

design)  
 Safe rooms, shutters, shatter-resistant glass  
 Insurance  

Natural Resource Protection 

 Land acquisition  
 Floodplain protection  
 Watershed management  
 Beach and dune preservation  
 Riparian buffers  
 Forest and vegetation management (i.e., fire resistant 

landscaping, fuel breaks)  
 Erosion and sediment control  
 Wetland preservation and restoration  
 Habitat preservation  
 Slope stabilization  
 Historic properties and archaeological site preservation 

Structural Projects 

 Reservoirs  
 Dams/levees/dikes/floodwalls/seawalls  
 Diversions/detention/retention  
 Channel modification  
 Beach nourishment  
 Storm sewers  

Emergency Services 

 Warning systems  
 Evacuation planning and management  
 Emergency response training and exercises  
 Sandbagging for flood protection  
 Installing temporary shutters for wind protection  



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Executive Summary  1-6
 

Table 1-3. Mitigation Categories and Project Types 

Category Project Type 

Education & Awareness 

 Outreach projects  
 Speaker series/demonstration events  
 Hazard mapping  
 Real estate disclosure  
 Library materials  
 School children educational programs 
 Hazard expositions  

In addition, MAC members and their staff identified and prioritized mitigation strategies for their 
organizations and programs who were engaged by email or phone conversations. Priorities were 
developed from data collected on past damages, existing exposure to risk, community goals, and 
needs based on local knowledge of County and Town needs.   

The committee members reviewed the 2011 plan goals and revised them twice, at the April 5, 
2017 HIRA and Mitigation Goals Meeting and at the final May 31, 2017 Goals, Actions and Plan 
Implementation Meeting. The 2017 – 2022 Updated plan goals are:  

Goal 1: Promote new development that avoids undue risks posed by natural hazards and 
is resilient to natural disasters. 

Goal 2: Address natural hazards and vulnerabilities that represent a threat to the 
community. 

Goal 3: Ensure that the appropriate infrastructure is in place and maintained to ensure 
continued functionality of all critical services necessary to protect the residents, property 
and critical infrastructure of the Northern Neck. 

Goal 4: Enhance the capabilities of local government to address natural hazards to 
enhance the whole community for increased resilience. 

Goal 5: Increase natural hazard awareness of our citizens. Educate Northern Neck 
citizens and part-time residents on citizen and community hazard resilience. 

Goal 6: Participate and Comply with the National Flood Insurance Program (NFIP) 
through floodplain identification, mapping and floodplain management. 

In addition, the committee reviewed the objectives and strategies from the previous plan update 
during a lengthy discussion at the May 31, 2017 committee meeting. At that time they discussed 
success stories and lessons learned along with actions worthy of continuing for the 2017 to 2022 
planning cycle. Mitigation actions were organized into six strategy types further discussed in 
Section 5.0.  

 Prevention 
 Property Protection  
 Natural Resource Protection 
 Structural Projects 
 Emergency Services 
 Education and Outreach 
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Through discussions had by email, in person, and on the phone, 2011 actions to continue were 
supplemented with new 2017 to 2022 strategies, actions and projects. These were identified and 
prioritized for the planning district commission and each jurisdiction. Communities shared 
common strategies as well as developed community-specific actions that varied somewhat from 
jurisdiction to jurisdiction. Each jurisdiction's strategies were developed based on past 
damages, existing exposure to risk, community goals, and weaknesses identified in the 
Capability Assessment. 

1.7 Capability Assessment, Implementation and Maintenance 
The Capability Assessment evaluates the current capacity of the communities of the Northern 
Neck to mitigate the effects of the natural hazards identified in the Hazard Identification and 
Risk Assessment. By providing a summary of each jurisdiction's existing capabilities, the 
Capability Assessment serves as the foundation for designing an effective hazard mitigation 
strategy. Table 1-4 summarizes the results of the Capability Self-Assessment provided by 
participating jurisdictions. 
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Table 1-4. Community Capability Self-Assessment Results 
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Lancaster 
County 

Yes 
Yes 
(limited)

Yes Yes Yes (1) Moderate 

Northumberland 
County 

Yes Yes Yes Yes Yes Moderate 

Richmond 
County 

Yes Yes No No Yes Moderate 

Westmoreland 
County 

Yes Yes Yes Yes Yes Moderate 

NNPDC No Yes 
Local 
function 

Yes 
Local 
function 

High 

Town of 
Colonial Beach 

No Yes No No Yes (1) Moderate 

Town of White 
Stone 

Yes No Yes Yes No (county) High 

Town of 
Kilmarnock 

Yes Limited Yes Yes No Low 

Town of 
Montross 

Yes No (1) Yes No (1) No (1) Low 

High: No increase in capability needed. 

Moderate: Increased capability desired but not needed. 

Limited: Increased capability needed. 

(1): County supports or provides service function 

The towns of Irvington and Warsaw did not respond to the capability assessment survey.  

The capability assessment evaluates the current capacity of the Northern Neck Planning District 
Commission and its member local governments to mitigate the effects of the natural hazards 
identified in the updated hazard identification, risk assessment and vulnerability analysis 
summarized in Section 4.0. By providing a summary of each jurisdiction’s existing programs and 
policies, the capability assessment serves as the foundation for designing an effective hazard 
mitigation strategy.  

The plan outlines a procedure for implementation, maintenance, and plan updates. The Northern 
Neck Planning District Commission in partnership with the Local Emergency Planning 
Committee (LEPC) will be responsible for monitoring this plan. The Planning District 
Commission will request an annual progress update from the LEPC (Mitigation Advisory 
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Committee) participants and others designated as “Lead Agencies” for 2017 – 2022 Mitigation 
Strategies Alliance each January 31. Information will be consolidated and provided in a report to 
the Virginia Department of Emergency Management (VDEM) and the Department of Homeland 
Security (DHS) Federal Emergency Management Agency (FEMA) Region III. These annual 
progress reports will begin in 2018 and will include corrective action plans if needed, based on 
evaluation criteria set by the PDC, MAC or VDEM. In accordance with Federal Emergency 
Management Agency (FEMA) regulations, a written update will be submitted to the Virginia 
Department of Emergency Management and FEMA Region III every five years from the original 
date of the plan, unless circumstances (e.g., Presidential disaster declarations, changing 
regulations, etc.) require a formal update earlier. The public will be continually informed of 
changes to the plan as they occur.  

1.8 Acknowledgements 
The 2017 Plan update was supported by a Hazard Mitigation Assistance Pre-Disaster Mitigation 
grant program planning grant administered by VDEM with funding from the FEMA. The project 
was facilitated by Dewberry in Fairfax, Virginia. 

1.9 Conclusion 
The Northern Neck Regional Hazard Mitigation Plan 2017 Update embodies the continued 
commitment and dedication of the local governments and community members of the region to 
enhance the safety of residents and businesses by taking action before a disaster strikes. While 
nothing can be done to prevent natural hazard events from occurring, the region is poised to 
minimize the disruption and devastation that so often accompanies these disasters.  

1.10 Plan Organization  
The plan is organized as follows with detailed table and figure lists provided, by section, in the 
Table of Contents.  

Section 1.0 – Executive Summary provides the plan update context of counties, towns, and the 
planning area which is the area that the Northern Neck Planning District encompasses. The Local 
Emergency Planning Committee (LEPC) that served as the update project’s Mitigation Advisory 
Committee (MAC) is described, along with the planning process, Hazard Identification Risk 
Assessment outcome, refreshed mitigation plan goals and a brief summary of updated mitigation 
action organization and plan implementation.  

Section 2.0 – Introduction and Planning Process summarizes the nearly two-decade planning 
history behind the Disaster Mitigation Act of 2000, its regulatory requirements and the planning 
process used by the Northern Neck MAC during the plan’s update. 

Section 3.0 –Community Profile defines the processes followed throughout the update of this 
plan including a description of stakeholder involvement and outreach. This section also provides 
a physical and demographic profile of the Northern Neck examining characteristics such as 
geography, hydrography, development, people, and land uses. 

Section 4.0 – Hazard Identification and Risk Assessment evaluates the natural hazards likely 
to affect or impact the Northern Neck localities, quantifying whom, what, where, and how the 
area might be affected by natural hazards. Critical facility information has been redacted and is 
located in Appendix G, available upon request from the Northern Neck Planning District 
Commission in consultation with the LEPC.  
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Section 5.0 – Multiple Hazard Mitigation Strategy addresses local and regional hazard-related 
issues and concerns by establishing a revised framework for mitigation activities and policies. 
The strategy includes six revised goals and a range of updated mitigation strategies, actions and 
projects to support achievement of the goal to reduce hazard exposure to area citizens and to 
increase community resilience. Status on the 2010 mitigation strategies may be found in 
Appendix C and new 2017 – 2022 strategies, organized by six major mitigation project types, 
may be found in Appendix D.  

Section 6.0 – Community Capability Assessment, Implementation and Plan Maintenance 
Procedures describes available programs and resources that can support plan implementation. 
This section describes how the plan will be monitored, evaluated, and updated, including a 
process for continuing stakeholder involvement after the plan is completed. 

Section 7.0 – Plan Adoption described the local plan adoption process following FEMA Region 
III conditional approval of the plan update draft.  

Section 8.0 – References includes a list of the reports and data used to develop this plan. 

Section 9.0 –Appendices are included at the end of the plan, and contain supplemental reference 
materials and more detailed calculations and methodologies used in the planning process. The 
complete meeting and outreach support materials, history of federal disaster declarations in the 
region, additional HIRA data, and 2010 mitigation strategy status updates may all be found in the 
Appendices along with a detailed summary of updated information in the 2017 plan.  

Appendix A – Meetings and Outreach 

Appendix B – Additional Risk Assessment Information 

Appendix C – 2011 Mitigation Actions Update 

Appendix D – 2017 – 2022 Mitigation Actions 

Appendix E – Record of Changes 

Appendix F – Sample Adoption Resolutions 

Appendix G – Redacted Materials 

Appendix H – List of Abbreviated Terms  

Appendix I – Capability Assessment Summary 
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2.0 Introduction and Planning Process  
2.1 Introduction 
Mitigation is commonly defined as the sustained actions taken to reduce or eliminate long-term 
risk to people and property from hazards and their effects. A mitigation plan states the 
aspirations and specific courses of action that a community intends to follow to reduce 
vulnerability and exposure to future hazard events. These plans are formulated through a 
systematic process centered on the participation of citizens, businesses, public officials, and 
other community stakeholders. 

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

The Northern Neck Hazard Mitigation Plan will continue to be a useful tool for all community 
stakeholders by increasing public awareness about local hazards and risks, and providing 
information about options and resources available to reduce those risks. Educating the public 
about potential hazards will help each jurisdiction protect itself against the effects of future 
hazards, and will inform decision-making regarding where to live, purchase property, or locate 
business. 

The areas covered by this plan includes:  

 

Town of Colonial Beach 

Town of Irvington 

Town of Kilmarnock 

Lancaster County 

Town of Montross 

 

 

 

 

 

 

 

 

 

 

 

 

 

Town of White Stone  

Northumberland County 

Richmond County 

Town of Warsaw 

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

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

The requirements for local mitigation plans are found in Section 44 Code of Federal Regulations 
Part 201.6. FEMA’s “Local Multi-Hazard Mitigation Planning Guidance” issued on October 1, 
2011 provides updated FEMA interpretation and explanation of local plan mitigation regulations 
and FEMA’s expectations for mitigation plan updates. In addition, VDEM and FEMA now use 
the 2013 Local Mitigation Plan Review Tool to ensure that a plan meets FEMA’s regulatory 
requirements as well as additional requirements identified by the Commonwealth.  

2.2 Planning Process 
The Northern Neck Planning District Commission (PDC) is a voluntary organization of the 
region's four county governments, whose primary goal is to help find regional solutions to 
common problems. The Planning District Commission was formed by local governments in 1969 
under the authority of the Regional Cooperation Act. The commission was established to plan for 
the orderly and efficient physical, social, and economic development of Virginia's Northern Neck 
region. Activities and policies of the Commission, which are set by sixteen Commissioners 
appointed by local governing bodies, include a wide range of comprehensive planning, technical 
assistance, grant seeking, and regional coordination activities.  

The Northern Neck Regional Hazard Mitigation Plan incorporates a number of other plans, 
studies and reports that have been produced about the Northern Neck. These documents include 
county comprehensive plans, and shoreline erosion studies. Information about these plans and 
studies is included in Sections 3.0, 4.0, 5.0 and Section 6.0 of the plan and full reference 
information is provided in Section 8.0.  

The following jurisdictions agreed to participate and collaborate to develop the 2017 regional 
hazard mitigation plan update: 

 Lancaster County 
o Town of Kilmarnock  
o Town of Irvington 
o Town of White Stone 

 Northumberland County 
 Richmond County 

o Town of Warsaw 
 Westmoreland County 
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o Town of Colonial Beach 
o Town of Montross 

2.2.1 The Hazard Mitigation Technical Advisory Committee 
The communities of the Northern Neck established a Local Emergency Planning Committee 
(LEPC) to address local emergency management issues. Members of the LEPC are appointed by 
resolution by the counties. The membership of this committee is closely aligned to the needs of a 
Mitigation Advisory Committee so the Planning District Commission decided to use the existing 
LEPC as its Mitigation Advisory Committee. Additional members of the committee include 
county and town staff within the planning district commission. The Local Emergency Planning 
Committee is comprised of planning directors, emergency management personnel and staff.  

The Mitigation Advisory Committee worked with the Northern Neck Planning District 
Commission to update the Northern Neck Regional Hazard Mitigation Plan starting in 2017. The 
Northern Neck Planning District Commission acknowledges the following persons and their 
representative departments and organizations who served as the Mitigation Advisory Committee 
to this project through their role as the Northern Neck Local Emergency Planning Committee.  

 

Table 2-1. Northern Neck Mitigation Advisory Committee 

Name Jurisdiction/Organization Title Department 

Jerry W. Davis NNPDC Executive Director Administration 

John Bateman NNPDC Regional Planner Administration 

Alex Eguiguren NNPDC Technical Assistant Administration 

Frank Pleva Lancaster County County Administrator Administration 

Wally Beauchamp Lancaster County Board of Supervisors Administration 

Terrence McGregor Lancaster County 
Chief of Emergency 
Services 

Emergency Services 

Heather Brown Lancaster County Department Coordinator Emergency Services 

Luttrell Tadlock Northumberland County County Administrator Administration 

Rick McClure Northumberland County 
Emergency Services 
Chief 

Emergency Services 

Stuart McKenzie Northumberland County County Planner 
Planning 
Commission 

Morgan Quicke Richmond County County Administrator Administration 

Greg Baker Richmond County 
Emergency Services 
Chief 

Richmond County 

Mitch Paulette Richmond County Captain Richmond County 

Jeff Beasley Westmoreland County 
Emergency Services 
Chief 

Emergency Services 
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Table 2-1. Northern Neck Mitigation Advisory Committee 

Name Jurisdiction/Organization Title Department 

David Farmer Westmoreland County 
Assistant Chief 
Emergency Services 

Emergency Services 

Beth McDowell Westmoreland County Planner Planning 

Darrin Lee Westmoreland County Planner Planning 

Bill Cease Westmoreland County IT Director 
Information 
Technology 

Val Foulds Town of Colonial Beach Town Manager Administration 

Bob Hardesty Town of Irvington Town Administrator Administration 

Marshall Sebra Town of Kilmarnock 
Planning/Zoning 
Administrator 

Planning 

Patricia Lewis Town on Montross Town Manager Administration 

Patrick Frere Town of White Stone Town Manager Administration 

Tricia Chappell VDEM VDEM Region V 
Local Emergency 
Services Region V 

Andy John VDEM 
Response & Recovery 
VDEM Region V 

Local Emergency 
Services Region V 

Amy S. Howard VDEM Grant Administrator Finance 

Between November 2004 and July 2005, the Mitigation Advisory Committee held four meetings 
and supervised work on the area's first hazard mitigation plan. The Mitigation Advisory 
Committee members coordinated and consulted with other entities and stakeholders to identify 
and delineate natural hazards within the ten local jurisdictions, and to assess the risks and 
vulnerability of public and private buildings, facilities, utilities, communications, transportation 
systems, and other vulnerable infrastructure. A consultant helped facilitate development of the 
first plan. 

During late 2010, the Northern Neck Planning District Commission began working with local 
LEPC members and others to update the plan which was updated by PDC staff. In early 2011, 
the plan review process was formally kicked off and review of the plan began.  

In 2016, the PDC requested funding to update the 2011 plan and subsequently received a FEMA 
Pre-Disaster Mitigation program grant to support the 2017 plan update. The PDC contracted with 
Dewberry, on behalf of all participating jurisdictions, to update the plan during 2017. The 
Planning District Commission staff and the Mitigation Advisory Committee members worked 
with the consultants throughout the planning process to ensure that potential stakeholders 
participated in the planning process including reviewing the draft and final versions of the plan.  

2.2.2 Documentation of the Planning Process 
The plan update followed a traditional mitigation plan update process initiated with a regional 
HMP update kick-off meeting, followed by draft updating of the capability analysis, community 
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profile, and HIRA during March 2017. During April 2017, the draft HIRA was presented to the 
Mitigation Advisory Committee who then revised the 2011 plan goals.  

Local and PDC 2011 strategies were updated through phone calls and electronic communication. 
Following the final Mitigation Advisory Committee meetings on May 31, 2017, where the new 
goals were slightly revised, 2017 to 2022 actions were developed by the PDC and the 
participating jurisdictions. The new mitigation actions were prioritized and categorized into six 
traditional types of mitigation actions. In addition, the local government department who would 
lead accomplishment of the action and the local resources necessary for action achievement were 
documented for each new action. The final plan was drafted, made available through a variety of 
media outlets, and submitted to VDEM for review. Stakeholder engagement was encouraged 
through invitations to meetings, newsletter updates, and the outreach process throughout the 
project. Localities also engaged stakeholders at the community level, inviting discussion 
whenever possible. 

In the Commonwealth, the regional Planning District Commissions are composed of local 
jurisdictional elected officials such as members of county boards of supervisors, town council 
members, their appointees and chief administrative official such as the county/town 
administrator/manager. The majority of members are elected offices. For all land development 
activity, these are the officials who make final land development decisions, approve their 
comprehensive plans and ultimate adoption of the Northern Neck Hazard Mitigation Plan 2017 
Update. Throughout the update process, beginning with application for financial support through 
a VDEM/FEMA Hazard Mitigation Assistance grant, each respective local jurisdiction has been 
updated on plan development progress in monthly PDC reports and at monthly PDC meetings. 
The approval responsibility of these elected officials connects the plan update, which they adopt 
upon FEMA conditional approval, to local comprehensive plan, zoning change and land use 
development decisions which they also approve.  

Dewberry supported the update process of the Draft Northern Neck Planning District 
Commission Hazard Mitigation Plan 2017 Update. Since the Hazard Identification and Risk 
Assessment had only been minimally updated during the 2011 planning process, it was 
overhauled during the 2017 update to reflect priority hazards as advised by the Mitigation 
Advisory Committee. As part of the review and update process, the Northern Neck Planning 
District Commission conducted three Mitigation Advisory Committee meetings at the Northern 
Neck Planning District Commission office in Warsaw, Virginia. Follow-up meetings to work on 
2011 mitigation action updates, 2017 to 2022 new mitigation actions and local government 
program capacity were conducted by telephone meetings and email correspondence.  

The majority of necessary communication with local governments occurred through telephone 
calls and emails, as directed by the Mitigation Advisory Committee, to best accommodate 
budgets and schedules following numerous severe storm events that impacted the Northern Neck 
localities during the spring 2017. Table 2-2 documents formal meeting dates and their purposes. 
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Table 2-2. Mitigation Advisory Committee Meeting Dates 

Meeting Date Summary of Discussions 

February 27, 2017 

Kick-off Meeting: Introduced mitigation plan update process to the 
Mitigation Advisory Committee (Local Emergency Planning Committee), 
half of which had not participated in the 2011 update. Introductions were 
made, the schedule was presented and a visioning exercise was conducted to 
prioritize hazards for analysis.  

April 5, 2017 
HIRA Presentation Meeting: The Draft Hazard Identification and Risk 
Assessment which informed the Vulnerability Analysis for the Northern 
Neck region was presented to the Committee.  

May 31, 2017 

Goals, Mitigation Actions & Implementation Meeting: As only half of 
the committee was able to attend the April 5 meeting, the HIRA result 
highlights were reviewed. The plan goals, which had been revised during the 
April 5 meeting were also slightly revised. Each locality who had not 
responded to requests for 2011 mitigation action status as well as new 2017 
mitigation actions was provided with printed copies of their localities actions 
to supplement a digital MS Excel jurisdiction action table which had been 
emailed to each committee member. Plan public participation, outreach and 
local adoption processes were also discussed.  

 

Copies of the plan were made available to the Northern Neck's neighbors, the George 
Washington Regional Commission and the Middle Peninsula Planning District Commission for 
their review and input. Further copies of the plan were made available to the public at 
Rappahannock Community College and at the Northern Neck Planning District Commission. No 
comments were received from the public nor the George Washington Regional Commission and 
the Middle Peninsula Planning District Commission. 

Table 2-3. Local Government Participation in Northern Neck Regional Plan 2017 Update 

Jurisdiction/  
Organization 
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Town of Colonial Beach X X X  X  X 

Town of Irvington X  X X   X 

Town of Kilmarnock X X X     

Lancaster County X X X X X  X 

Town of Montross X X X X    

Town of White Stone X X X    X 

Northumberland County X X X X X  X 
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Table 2-3. Local Government Participation in Northern Neck Regional Plan 2017 Update 
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Richmond County X X X    X 

Town of Warsaw   X  X   

Westmoreland County X X X X X  X 

Northern Neck PDC X X X X X X X 

 

When local jurisdictions reviewed their 2011 mitigation actions to report on status (Appendix C), 
they indicated whether to continue each action. Those to be continued were added to a slate of 
2017 to 2022 planning update cycle mitigation strategies which are included in Appendix D. The 
Town of Warsaw had no 2011 mitigation actions to update. Documentation of the Mitigation 
Advisory Committee meetings, including the sign-in sheets and presentations, are included in 
Appendix A.   

2.2.3 Public Participation and Stakeholder Input 
From 2006 to present, the Northern Neck Local Emergency Planning Committee (LEPC) has 
represented the community and their local government through appointment by member 
jurisdictions. The LEPC monitors mitigation activities and reports back to government bodies, 
administrators, and the public on progress made in mitigation goals and strategies. 

Given the rural nature of the Northern Neck communities, public officials and staff have a high 
degree of contact and interaction with the public and are fully informed of their concerns 
regarding hazards. The Planning Committee represented a comprehensive cross-section of 
constituents within the Northern Neck and was able to represent the spectrum of interests and 
concerns found there. 

The Northern Neck PDC publicized the 2017 plan update progress on their website located at 
http://northernneck.us/hazard-mitigation-planning/. Dates of the various meetings and the 
presentations given were posted for public review.  Further opportunities will be provided to 
comment on the plan during a public comment period initiated by the Northern Neck Planning 
District Commission as part of the 2017 regional adoption process.   

No feedback from the public was received through these efforts. 

2.2.4 Incorporation of Existing Plans and Studies 
The Northern Neck Regional Hazard Mitigation Plan 2017 Update incorporates information 
from a number of other plans, studies, and reports. These documents include: 

 College of William and Mary Virginia Institute of Marine Sciences Coastal Erosion 
Studies 

 2013 Virginia State Hazard Mitigation Plan, VDEM. 
 2012 Commonwealth of Virginia Emergency Operations Plan, VDEM 
 Virginia Department of Conservation & Recreation (DCR) climate reports 
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 Virginia Employment Commission Economic Data 
 Virginia Department of Forestry wildfire data and reports 
 Landslide Incidence and Susceptibility in the Conterminous United States, U.S. 

Geological Survey (USGS). 
 FEMA TEIF 2.0 Analysis 2014 and 2016 
 Jurisdictional Comprehensive and Emergency Operations Plans  
 USDA Census of Agriculture 
 2010 US Census Bureau and UVA Weldon Cooper Institute population data 
 2010 – 2016 American Community Survey population estimates 

Information about how these plans and studies were incorporated into in Sections 3.0, 4.0, and 
6.0 is in those sections where relevant and more specific data sources and information is cited. 
Full reference information is provided in Section 8.0, References. The progress of plan 
implementation, including the monitoring schedule, evaluating progress, success and lessons 
learned, and updates is included in Section 6.0 Capability, Maintenance and Monitoring.  
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3.0 Community Profile  
The Northern Neck encompasses four counties and six towns in the eastern part of Virginia:  

Counties:  

 Lancaster 
 Northumberland 
 Richmond 
 Westmoreland 

Towns:  

 Town of Colonial Beach 
 Town of Irvington 
 Town of Kilmarnock 
 Town of Montross 
 Town of Warsaw 
 Town of White Stone 

The Northern Neck is bound by the Potomac River on the north and east, the Chesapeake Bay on 
the east, the Rappahannock River to the south and west. In total, the planning area encompasses 
approximately 745 square miles. Based on total land mass, Lancaster County is the smallest 
county in the Northern Neck with 133 square miles. Westmoreland County is the largest at 229 
square miles. Northumberland and Richmond Counties are comparable at 192 and 191 square 
miles, respectively. The four counties share more than 1,110 miles of shoreline. Figure 3-1 
shows the Northern Neck Planning District with its associated towns and counties.  

Nearby localities to the south include Caroline County, Essex County, and Middlesex County. 
The Northern Neck is approximately 65 miles northeast of the City of Richmond, the state 
capital, and 120 miles southeast of Washington, D.C. The region’s northern border is the 
Potomac River and the State of Maryland.  
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Figure 3-1. The Northern Neck Planning District 

 

3.1 Physiography 
The Planning District is part of the greater Atlantic Coastal Plain, a landscape that is 
characterized by gently rolling hills and valleys, but also can be locally quite rugged where short, 
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high-gradient streams have incised steep ravine systems. The Planning District falls within two 
subprovinces of the Coastal Plain of Virginia. The Upland subprovince is characterized by low 
slopes and gentle drainage divides. Steep slopes develop in areas dissected by streams, and are 
also present where the upland meets the Potomac and Rappahannock Rivers. Elevations in the 
Upland subprovince range from 60 to 250 feet. The other subprovince is the Lowland 
subprovince, which is the flat, low-relief region along major rivers and near the Chesapeake Bay. 
Elevations in the Lowland subprovince range from 0 to 60 feet. The fall line, which delineates 
the division between Coastal Plain and Piedmont, lies to the west of the Northern Neck. 

3.2 Hydrology 
The Northern Neck lies within three major watersheds: the Potomac, the Rappahannock, and the 
Chesapeake Bay Coastal. Numerous creeks crisscross the Northern Neck, and the shoreline is 
marked by numerous inlets and coves. Figure 3-2 show the major watersheds of Virginia, 
emphasizing the Northern Neck in black bold outline. 

 
Figure 3-2. Virginia’s Major Watersheds1  

 

The Potomac Watershed comprises about 20% of the Chesapeake Bay watershed and is a major 
factor in the bay’s restoration. The Potomac Watershed spans 5,702 square miles, is the third 
largest in Virginia, and is fed mainly by the Shenandoah, South Branch Potomac, Monocracy, 
and Anacostia Rivers and also by the Conocoheague Creek. Major uses of water in this area are 
for public and domestic water supply, power plant cooling, industrial use, and agriculture. About 
600 million gallons per day (mgd) is used for the water supply, of which 500 mgd is used for the 
Washington area. About 1.6 billion gallons, most of which is returned to streams, is used daily 
for power plant cooling and industrial use. Population increases in the Washington area put 
major strain on the supply of drinking water, leading to issues related to water quality, legacy 
pollution, emerging contaminants, and reliability and safety of drinking water supplies. 

The Rappahannock Watershed is fed primarily by the Rappahannock River, Rapidan River, and 
Hazel River to the west of the planning district commission. The majority of the Northern Neck 

                                                 
1 Source: Virginia Department of Conservation and Recreation 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Community Profile  3-4
 

falls within the bounds of this watershed. The Rappahannock Watershed covers about 2,715 
square miles and supports a variety of land uses: largely fishing with manufacturing, light 
industrial, and retail applications in the Northern Neck. According to U.S. Geological Survey 
data, the Rappahannock Watershed (above the fall line) has the highest yield (load/unit area) of 
total nitrogen, total phosphorous, and total suspended solids of all the Chesapeake Bay tributary 
basins in Virginia. This contributes to localized dead zones (little or no oxygen) closer the mouth 
of the Rappahannock each summer due to excess nutrient pollution. According to the Virginia 
Marine Resources Commission, commercial fish landings for shad and oyster in this area of the 
Rappahannock have declined precipitously since the early 1970s. 

The Chesapeake Bay Coastal Watershed is comprised of the Chesapeake Bay and is 2,577 square 
miles, though only a small portion of the Northern Neck falls within it. The Great Wicomico and 
Corrotoman Rivers flow through it. The Chesapeake Bay Coastal, along with the Potomac and 
the Rappahannock watersheds, are part of the larger Chesapeake Bay Watershed. The 
Chesapeake Bay is the largest estuary in North America and the third largest in the world. More 
than 150 major rivers and streams flow into the bay's 64,299 square mile drainage basin, which 
covers parts of six states (New York, Pennsylvania, Delaware, Maryland, Virginia and West 
Virginia) and all of Washington, D.C. The bay is approximately 200 miles long from its northern 
headwaters in Havre de Grace, Maryland to its outlet in the Atlantic Ocean in Virginia Beach, 
Virginia. The bay and its tidal tributaries have 11,684 miles of shoreline—more than the entire 
U.S. west coast. Approximately eight million acres of land in the Bay watershed are permanently 
protected from development. 

Since the early twentieth century, the Chesapeake Bay has experienced serious environmental 
degradation. Problems include large reductions in sea grass, reduced amounts of finfish and 
shellfish (especially oysters and crab), seasonal depletions in dissolved oxygen, and increases in 
sedimentation. Environmental concerns were voiced in the 1970s over the damage to key 
habitats and the decline in water quality. Species in bay waters were being negatively affected, 
resulting in threats to the commercial and recreational activities. Most marine scientists believe 
that these changes are related to ecological stress due to increased human activities. Causes 
include deforestation, agriculture (including fertilizers), urbanization, pollution, and sewage. 
Between 1990 and 2016, there was an observed 28% increase in the watershed’s population. In 
2016, the Chesapeake Bay Program estimated 18.1 million people lived in the Chesapeake Bay 
Watershed, a 0.4% increase from 2015. Experts predict the watershed’s population will pass 20 
Million by 2030 and reach 21.1 Million by 2040. 

3.3 Climate 
The Northern Neck lies within the Atlantic Coastal Plain, with flat topography and sandy or 
muddy soil. This region has a humid subtropical climate, with hot, humid summers and a short, 
mild to cool winter. This humid subtropical climate is strongly influenced by Chesapeake Bay 
and the Atlantic Ocean, both of which moderate the weather but do not prevent ice formation 
almost every winter on the bay’s northern tributaries. Mountains to the west produce blocking 
and steering effects on storms and air masses from the Great Lakes. The open water bodies that 
border the Northern Neck provide a buffer to atmospheric changes and allow for breezes that 
offset humidity.  

Average high temperatures in the Northern Neck are about 77°F in the summer and 38°F in the 
winter. Precipitation is high, particularly along the coast, and seasonal. Average annual rainfall is 
approximately 43 inches and average annual snowfall is 15 inches. 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Community Profile  3-5
 

3.4 Land Use and Development Trends 
The jurisdictions in the Northern Neck are primarily rural. There are six incorporated towns in 
the four counties. The towns typically have a more suburban development pattern with a central 
node around the intersection of two primary roads, or as a corridor along a primary road. 

3.4.1 Lancaster County 
Lancaster County covers approximately 135 square miles, or approximately 86,267 acres of land. 
The county is rural in nature with limited public infrastructure. Due to limited public water 
supply and wastewater treatment infrastructure, development in Lancaster County usually 
requires on-site sewage facilities for disposal of waste and individual or community wells for 
domestic water supplies. Therefore, development of land in Lancaster County is closely tied to 
the physical characteristics of the land. This close bond with the land is further magnified by the 
wide variety of environmentally sensitive areas found in the county including steep slopes, 
floodplains, prime agricultural lands, wetlands, and soils not suitable for septic systems.  

Roughly 65% of Lancaster County land is limited in some form. Specific physical limitations to 
development that cause concern include the suitability of soils for septic systems, the loss of 
prime agricultural farmlands to development, and the presence and location of shrink-swell soils. 
The continuing loss of farmland to other uses is a trend that needs to be stopped and ideally 
reversed. Farmlands provide acres of pervious land surface that act as recharge areas for 
groundwater aquifers. As more land is developed, remaining recharge areas become increasingly 
important. This is of particular importance to Lancaster County, which is entirely dependent on 
groundwater aquifers for its drinking water supply. Loss of prime agricultural farmlands also 
strains local employment. According to the 2010 Census, employment related to farming, fishing 
and forestry declined over 72% between 1990 and 2010 (253 jobs to 69 jobs). 

Fortunately, some of the recent development activity in Lancaster County has focused on areas 
near existing towns, leaving many farms intact. However, it is likely that development 
momentum could start impacting rural areas as farmers retire and capitalize on their equity in the 
land. Furthermore, from a development economics standpoint, the attractiveness of farmland due 
to the flat topography and lower site clearing and preparation costs will increase development 
pressure on these areas. There is still a large quantity of land without development limitations 
that is suitable for development. About one-third of the county land is without development 
constraints.  

Lancaster County is known for its tourist and recreational attractions. Historic sites, buildings 
and marinas attract visitors throughout the year. The retiree population is increasing while 
younger generations are leaving the area.  The county's comprehensive plan states the need to 
retain the rural character of the county while providing economic opportunity to encourage 
younger generations to stay. 

3.4.2 Northumberland County 
According to the draft 2016 Northumberland County Comprehensive Plan, the most significant 
land uses in Northumberland County are agriculture and forestry. Farming and forest uses have 
remained fairly untouched by development, except for conversions of land to development along 
waterfronts. Residential development is concentrated along roads and the waterfront. 
Manufactured homes are scattered throughout the county, but like other types of residential 
development, are found primarily along roads. Commercial development tends to occur along 
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highways and in villages such as Fairport and Reedville. Marinas and industrial sites are found 
along the waterfront.  

New subdivisions can serve as an important indicator to evaluate development potential because 
once subdivision lots are recorded and streets developed to serve them, the landscape of that site 
is changed forever. This is why subdivision ordinances were one of the first planning tools 
mandated by Commonwealth of Virginia legislation. Subdivisions have played an important role 
in Northumberland County development during the last two decades, particularly along the 
waterfront. 

Prime farmland is a component of a healthy economy in Northumberland County. The county 
has policies in place that can protect prime farmland to maintain agricultural production at a high 
levels which supports taxable income, and reduce pollution at the same time. Deferred land use 
value taxation allows landowners to maintain their land in agricultural and forest production to 
reduce property taxes. If a landowner develops property enrolled in the program, they must repay 
the balance between the deferred and full tax rate for the previous five tax years. This program 
has helped maintain farm production in the county and has slowed conversion to residential 
development.  

3.4.3 Richmond County 
Agricultural land use dominates the landscape of primarily rural Richmond County. Agricultural 
and forest land protection is a primary objective of the county’s Comprehensive Plan which 
designates most of the county land area for agriculture or forestry use. While forests cover 
approximately 59% of the county, agriculture is visible because the transportation network is 
adjacent to these lands. Many of the original roads found in Richmond County were constructed 
to accommodate the movement of people, equipment, and crops associated with farming. During 
the second half of the twentieth century roads evolved for automobile and truck use. 
Development is managed by ensuring that the best and most productive cultivated and forested 
lands are not divided into lots or removed from production.  

Early in the 20th century, agriculture, fishing and timber were the main industries in Richmond 
County, but they have since been replaced by the retail trade and service industries centered in 
the Town of Warsaw. The retail trade and service industries work to support agricultural and 
forestry operations. Commercial and industrial designations for growth are limited to the Town 
of Warsaw. Convenient shopping, job opportunities, and a viable tax base are the most important 
components of business development. The Richmond County Board of Supervisors purchased 57 
acres of land within the Town of Warsaw for development into Commerce Park. The site has 
been zoned for industrial and manufacturing uses and is the primary business development site 
for Warsaw and Richmond County.  

The county recognizes the need for additional public recreational facilities. The Richmond 
County Board of Supervisors also purchased 85 acres of land adjoining Commerce Park for the 
development of a multi-function community park that would support the county fair and new 
sports facilities. It is anticipated that the adjoining facilities will provide an excellent opportunity 
for job creation and enhancement of cultural and recreational resources. 

Richmond County envisions limited residential development along existing roads, predominantly 
in the southeastern half of the county. Roads in higher elevations, where soils are better, are seen 
as the predominant area for low density residential, while additional residential development is 
envisioned along the shorelines of the Rappahannock and its navigable tributaries where 
environmental and soil conditions will permit. According to the 2013 Richmond County 
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Comprehensive Plan, rural villages are planned at six locations throughout the county. Intensive 
development is rare except within and adjacent to the Town of Warsaw where it is possible that 
urban development will spill over into the county.  

3.4.4 Westmoreland County 
Westmoreland County remains a rural locality featuring numerous waterfront communities. The 
majority of the land is currently used for forestry or agriculture. Forestland is the most common 
land use in the county. Today, there are very few mature, diverse hardwood forests remaining in 
Westmoreland County. Intensive harvesting is occurring across the region, with retention only 
required for buffering along streams and wetlands. The forest landscape is extremely important 
to the future of the community for numerous reasons, including: maintained air quality, wildlife 
habitat, recreational and spiritual uses, tourism, and minimized soil erosion. 

Agricultural land use is the second most common land use. Rotational grain - corn, soybeans and 
wheat –account for an estimated two thirds of the county’s total annual agricultural income. 
While a downward trend is not clearly established, future development in the county will pose a 
threat to farming through displacement and conflicting land uses. Dust, smells, and nighttime 
operations are some of the complaints that nearby residents often make about farms that can 
discourage the farmer or cause a change in farm practices. A gradual decline in farming can also 
mean the loss of support services for the farms or distribution channels for farm products, 
making farming more difficult.  

Residences and businesses are distributed throughout the county, but are often clustered near the 
Towns of Colonial Beach and Montross, or in one of the numerous small communities. 
Residential land use includes: multi-acre tracts, subdivisions, apartments, and townhouses. There 
is also an unusually high percentage of seasonal homes used recreationally. Recent construction 
of residential dwellings in the county has typically followed two paths: either isolated homes, 
usually on waterfront lots; or residential subdivisions and town neighborhoods. Residential 
subdivisions are mostly located along the county’s creeks, bays, or rivers. Predominant 
businesses include construction, retail trade, accommodations and food services, architecture and 
engineering, real estate, health care and social assistance, and art and entertainment. 

Westmoreland County will have to manage future development to maintain its rural atmosphere 
while still providing opportunities for growth near its towns. One approach to maintaining the 
rural economy is to identify areas where additional growth would be appropriate in existing 
development, while maintaining the existing character of the area. Use of this approach with the 
relatively slow recent rate of growth in the county may enable a long transitional period 
continuing the zoning districts that shaped existing development.  

3.5 Population 
The total population for the Northern Neck was 49,560 in 2016 using the newest population 
estimates from the U.S. Census Bureau’s 2016 American Community Survey (Table 3-1). This is 
a 1.75% decrease in total population since 2010. Three of the four counties experienced negative 
growth rates, with Westmoreland experiencing the only positive growth rate of 0.8%. Population 
projections for the Northern Neck are somewhat consistent with the U.S. Census population 
percent change from 2010 to 2016. Lancaster and Northumberland counties are projected to 
experience population decreases through 2040, while Richmond and Westmoreland counties are 
projected to experience population growth (Table 3-2). Generally, population is projected to be 
relatively flat for the next two decades.  
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Table 3-1. Population Statistics for the Northern Neck 

Jurisdiction 
Estimated Population, 

2016 
Percent Change in 

Population, 2010 - 2016 

Lancaster 10,972 -3.70% 

Northumberland 12,222 -0.90% 

Richmond 8,774 -5.20% 

Westmoreland 17,592 0.80% 

Northern Neck (total) 49,560 -1.75% 

Source: 2016 American Community Survey (ACS), 2010 Decennial Census 

 
Table 3-2. Population Projections for Northern Neck, 2020-2040 

Jurisdiction 2020 2030 2040 

Lancaster 11,192 10,935 10,533

Northumberland 12,099 11,989 11,716

Richmond 8,982 9,125 9,139

Westmoreland 17,941 18,482 18,758

Northern Neck (total) 50,214 50,531 50,146

Source: Demographics Research Group of the Weldon Cooper Center for Public Service, March 2017 

 

3.6 Race and Gender 
Nearly the entire population (98.3%) of the Northern Neck reports being a single race according 
to U.S. Census Bureau’s 2015 Population Estimates Program. The region’s average population 
by race is 69.6% White alone, 27.5% Black or African American alone, and 0.7% Asian alone 
(Table 3-3). An average of 0.5% of Northern Neck residents reported being other races alone, 
and 1.7% reported being two or more races.  

Table 3-3. Racial Demographics of the Northern Neck 

Jurisdiction 
White 
Alone 

African 
American 

Alone 

Asian 
Alone 

Other Races 
Alone 

Two or 
More Races 

Lancaster 69.9% 27.9% 0.8% 0.3% 1.1% 

Northumberland 73.3% 24.7% 0.4% 0.3% 1.2% 

Richmond 66.8% 30.2% 0.7% 0.5% 1.9% 

Westmoreland 68.5% 27.3% 0.8% 0.8% 2.5% 

Northern Neck 
(average) 

69.6% 27.5% 0.7% 0.5% 1.7% 
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Jurisdiction 
White 
Alone 

African 
American 

Alone 

Asian 
Alone 

Other Races 
Alone 

Two or 
More Races 

Source: 2015 U.S. Census Bureau Population Estimates Program 

In the Northern Neck, there are slightly more males than females, with male persons accounting 
for 50.1% of the population and female persons make up the remaining 49.9% of the population. 
Richmond County has the largest difference in percentage of population that are females versus 
males, likely do to the presence of a correctional center in Haynesville.  

Table 3-4. Gender Statistics for the Northern Neck 

Jurisdiction Female Male 

Lancaster 53.10% 46.90% 

Northumberland 50.90% 49.10% 

Richmond 44.30% 55.70% 

Westmoreland 51.40% 48.60% 

Northern Neck (average) 49.90% 50.10% 

Source: 2015 U.S. Census Bureau Population Estimates 

 

3.7 Language 
About 3.6% of residents in the Northern Neck were foreign-born and 4.5% of persons age five 
and older speak a language other than English at home. These statistics indicate there may be a 
portion of the Northern Neck that may require special consideration when developing hazard 
reduction and outreach strategies for the community.  

Table 3-5. Language Statistics for the Northern Neck 

Jurisdiction 
Foreign born persons, 

percent, 2011-2015 

Language other than English 
spoken at home, percent of 

persons age 5 years+, 2011-2015 

Lancaster 1.90% 3.60% 

Northumberland 2.50% 2.30% 

Richmond 6.60% 8.50% 

Westmoreland 3.20% 3.70% 

Northern Neck (average) 3.60% 4.50% 

Source: American Community Survey (ACS) 5-Year Estimates 

 

3.8 Age 
Age can be used to identify certain groups of the population that have heightened risk to certain 
hazards. The 2015 U.S. Census Bureau’s Population Estimates Program data shows that about 
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4.2% of the population in the Northern Neck is under the age of five and approximately 16.5% is 
under the age of 18. The Northern Neck age distribution is less than the Virginia total of 6.1% 
under the age of five and 22.3% under the age of 18. Additionally, the population that is 65 and 
older (28.7%) is double that of the Commonwealth’s (14.2%).  

Table 3-6. Age Statistics for the Northern Neck 

Jurisdiction 
Persons 

under 5 years
Persons under 

18 years 

Persons 
between 18 

and 65 years 

Persons 65 
years and 

over 

Lancaster 3.60% 14.60% 45.80% 36.00% 

Northumberland 3.80% 15.50% 45.80% 34.90% 

Richmond 4.00% 17.00% 59.10% 19.90% 

Westmoreland 5.50% 18.80% 51.70% 24.00% 

Northern Neck (average) 4.20% 16.50% 50.60% 28.70% 

Source: 2015 U.S. Census Bureau Population Estimates Program 

 

The counties of the Northern Neck are recognized as popular retirement communities. Lancaster 
and Richmond Counties have seen a trend towards an aging population of both long-term 
residents and newly relocated retirees. New residents are attracted to the Northern Neck's 
proximity to water, reasonable land and housing prices, low taxes, and rural character. There has 
been an increase in demand for residential development, recreational opportunities, and medical 
services aimed at senior citizens. During the recent recession there was an abundance of listed 
residential property throughout the Northern Neck. Consideration for the needs of the younger 
and older generations should influence development of public awareness mitigation strategies. 

3.9 Education 
Data from the U.S. Census Bureau’s 2015 Population Estimates Program approximates that 
about 84.6% of residents in the Northern Neck graduated from high school and 21.1% hold 
bachelor’s degrees or higher. Education levels are lower than Virginia averages (88.3% 
graduated from high school and 36.3% with bachelor’s degrees or higher). Lancaster County has 
a higher education rate that is closer to the state average (27.9%). Education levels, coupled with 
the population characteristics described in the previous paragraphs, should influence mitigation 
and emergency management public outreach program development. The content and delivery of 
public outreach programs should be consistent with the audiences’ needs and ability to 
understand complex information.  
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Table 3-7. Education Statistics for the Northern Neck 

Statistics 
High school graduate or higher, 
percent of persons age 25 years+ 

Bachelor's degree or higher, 
percent of persons age 25 

years+ 

Lancaster 90.00% 27.90% 

Northumberland 88.10% 25.40% 

Richmond 79.10% 12.70% 

Westmoreland 81.10% 18.30% 

Northern Neck 
(average) 

84.60% 21.10% 

Source: 2015 U.S. Census Bureau Population Estimates Program 

 

3.10 Income 
As of 2015, the average median household income in the Northern Neck was approximately 
$49,365, 24% lower than the state average of $65,015 according to the U.S. Census Bureau. 
About 14.65% of residents within the Northern Neck live below the poverty line. This rate is 
slightly lower than that of the national rate of 14.8% in 2015, but higher than the state rate of 
11.2%. Northumberland County has a slightly higher median household income and per capita 
income than the other counties in the Northern Neck. Overall, the income statistics summarized 
in Table 3-8 indicate that a significant portion of the population in the Northern Neck may not 
have the resources available to them to undertake mitigation projects that require self-funding.  

Table 3-8. Income Statistics for the Northern Neck 

Jurisdiction 
Median household 

income (in 2015 
dollars), 2011-2015 

Per capita income in 
past 12 months (in 
2015 dollars), 2011-

2015 

Persons in poverty, 
percent 

Lancaster $50,374 $31,062 13.10% 

Northumberland $51,885 $31,280 13.70% 

Richmond $47,288 $19,407 17.70% 

Westmoreland $47,911 $25,992 14.10% 

Northern Neck 
(average) 

$49,365 $26,935 14.65% 

Source: 2015 U.S. Census Bureau Population Estimates Program 

 

3.11 Housing 
As of 2015, there were an estimated 31,516 housing units in the Northern Neck according to the 
U.S. Census Bureau (Table 3-9). Westmoreland County has the most housing units and 
Richmond County has the least. Only 4.7% of the housing units in the Northern Neck are multi-
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unit structures. Lancaster County has the most multi-unit structures (560 units) while Richmond 
County has the highest percentage in the Northern Neck with 7.8% (308 units). 

About 77% of residents own their homes in the Northern Neck. Northumberland County has the 
highest homeownership rate of 83.70% while Richmond County has the lowest at 74.40%. All of 
the homeownership rates are significantly higher than the national average of 63.90% or the state 
average of 66.20%. When considering mitigation options, special attention should be given to the 
difference in capabilities between owners and renters. As previously stated, it is a “buyer’s 
market” on the Northern Neck with more than 600 residential properties listed for sale currently. 
Many of these are “second” homes used as vacation or weekend homes by out-of-area owners 
from Northern Virginia or the Richmond Metropolitan area. A surge of homes was listed for sale 
during the recession during the past decade with many still remaining on the market.  

Table 3-9. Housing Statistics for the Northern Neck 

Jurisdiction Housing units 
Owner-occupied 
housing unit rate 

Median value of owner-
occupied housing units 

Lancaster 7,607 75.00% $229,100

Northumberland 9,156 83.70% $242,000

Richmond 3,922 74.40% $150,000

Westmoreland 10,831 74.60% $191,600

Northern Neck  31,516 76.90% $203,175

Source: 2015 U.S. Census Bureau Population Estimates 

 

3.12 Business and Labor 
Most Northern Neck counties face unemployment and underemployment challenges. The decline 
in traditional industries and the growth in retirement and second home development are changing 
employment landscape. The area’s unemployment rates are generally lower than the U.S. 
average but higher than Virginia’s average (Table 3-10). The Northern Neck region was 
impacted by the 2008 recession but is recovering at about the same rate as the U.S. average. The 
Virginia Employment Commission (VEC) projects that employment for the Northern Neck will 
increase by about 9.25% by 2024.  
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Table 3-10. Northern Neck Unemployment Rates 

Year 
Northern 

Neck 
Virginia United States 

2006 4.30% 3.10% 4.60% 

2007 4.30% 3.00% 4.60% 

2008 5.30% 3.90% 5.80% 

2009 8.30% 6.70% 9.30% 

2010 8.40% 7.10% 9.60% 

2011 8.10% 6.60% 8.90% 

2012 7.50% 6.10% 8.10% 

2013 7.00% 5.70% 7.40% 

2014 6.70% 5.20% 6.20% 

2015 5.70% 4.50% 5.30% 

2016 4.90% 4.00% 4.90% 

Source: Virginia Employment Commission, Economic Information & Analytics, 
Local Area Unemployment Statistics. 

 

The rural nature of the communities in the Northern Neck is reflected in the top 10 employment 
sectors summarized in Table 3-11.  

Table 3-11. Top Ten Employment Sectors in the Northern Neck 

Industry Employment 

Local Government 2,127 

Retail Trade 1,801 

Health Care and Social Assistance 1,661 

Manufacturing 1,416 

Accommodation and Food Service 1,088 

State Government 803 

Construction 798 

Other Services (except Public Administration) 572 

Professional, Scientific, and Technical Services 455 

Source: Virginia Employment Commission, Economic Information & Analytics, Quarterly Census 
of Employment and Wages (QCEW), 4th Quarter (October, November, December) 2016. 

 

According to profiles developed by the Virginia Economic Development Partnership, major 
employers in the Northern Neck region are listed by county below. 
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Lancaster County: 

 Rappahannock General Hospital 
 Lancaster County School Board 
 Rappahannock Westminster Canterbury 
 Walmart 
 Manufacturing Techniques, Inc. 
 Tides Inn 

Northumberland County: 

 Northumberland County School Board 
 Omega Protein 
 County of Northumberland 
 Carry On Trailer Corporation 

Richmond County: 

 Haynesville Correctional Center 
 Richmond County School Board  
 Rappahannock Community College 
 County of Richmond 

Westmoreland County: 

 Westmoreland County School Board  
 Carry On Trailer Corporation  
 County of Westmoreland 
 Bevans Oyster Company 
 Town of Colonial Beach Schools 

3.13 Agriculture 
Agriculture is a major economic sector in the Northern Neck. Total agricultural sales exceed $77 
million annually, with the vast majority of revenue from the sales of crops including those from 
nurseries, greenhouses and vineyards. Major crops in the Northern Neck include soybeans, corn, 
and wheat. According to the 2010 U.S. Census, employment in Lancaster County related to 
farming, fishing and forestry declined over 72% between 1990 and 2010 (253 jobs to 69 jobs).2 
Table 3-12 summarizes agriculture in the Northern Neck region based on 2012 Agricultural 
Census statistics.  

                                                 
2Cited in the 2013 Lancaster County Comprehensive Plan 
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Table 3-12. Northern Neck Agriculture 

Jurisdiction 
Land in 
Farms 
(acres)  

Total Value of 
Agricultural 

Products Sold 

Total Value of 
Crops, including 

nursery and 
greenhouse crops 

Total Value of 
livestock, 

poultry, and 
their products 

Lancaster 10,695 $4,864,000 $4,690,000 $174,000

Northumberland 43,270 $21,357,000 $20,999,000 $359,000

Richmond 32,373 $15,467,000 $14,648,000 $819,000

Westmoreland 59,378 $35,758,000 $30,725,000 $5,032,000

Total 145,716 $77,446,000 $71,062,000 $6,384,000

Source: 2012 U.S. Census of Agriculture  

 

3.14 Transportation 
The Northern Neck is a peninsula bound by two rivers and the Chesapeake Bay. Transportation 
options are somewhat more limited than in surrounding counties. 

US-360 is the main east-west route, while State Route-3 (SR-3) is the major north-south route in 
the Northern Neck. No interstate serves the Northern Neck directly, though Interstate-95, the 
major north to south route on the East Coast, is easily accessible via SR-3 (about 30 miles from 
the northern most point in Westmoreland County). US-17 is accessible via US-360 (across the 
Rappahannock River over Downing Bridge). 

The closest commercial airports are in Richmond and Newport News (both approximately 55 
miles away from the Northern Neck). Two general aviation facilities, Tappahannock Municipal 
Airport and Hummel Field, also serve the Northern Neck. There is no rail service to the Northern 
Neck. 

A number of rivers run through the Northern Neck. The Potomac and Rappahannock Rivers and 
the Chesapeake Bay are all navigable by medium to large ships. However, the nearest major 
commercial ports are in Richmond and Norfolk, Virginia. There are several grain barge facilities 
in the Northern Neck that are used to transport agricultural products. Many local marinas 
servings dockage for pleasure craft dot the shorelines of the Northern Neck. 

A bridge on SR-3 crosses the Rappahannock River between White Stone in Lancaster County 
and Grey's Point in Middlesex County. An additional bridge on US-360 spans the Rappahannock 
River at Richmond County and Tappahannock in Essex County. Seasonal (summer) passenger 
ferries run to Tangier Island and Maryland's Smith Island. VDOT operates two ferries in the 
Northern Neck, one at Sunnybank in Northumberland County and the other at Merry Point in 
Lancaster County. 

3.15 Infrastructure 
3.15.1 Electricity 
The Northern Neck is served by two electricity providers: Dominion Virginia Power and the 
Northern Neck Electric Cooperative (Touchstone Energy Cooperatives). The Virginia Electric & 
Power Company operates a Petroleum Power Plant in the Town of Warsaw, in Richmond 
County.  
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Northumberland County’s Middle/High School was the first of its kind at the time to have a wind 
turbine installed on February 11, 2011. The turbine is primarily used as an educational tool, 
giving the students the opportunity to learn through hands-on and interactive curricula.  

3.15.2 Heating and Gas 
AmeriGas Propane and Revere Gas serve the Northern Neck area’s heating and gas needs.  

3.15.3 Telephone 
Telephone service for the Northern Neck is primarily provided by Verizon.  

3.15.4 Public Water and Wastewater 
Public water systems serve residents and businesses within the towns of Colonial Beach, 
Kilmarnock, Montross and Warsaw. Wastewater treatment is available in the towns of Colonial 
Beach, Montross, Kilmarnock, and Warsaw. The Reedville Sanitary District and Montross-
Westmoreland Sewer Authority provide wastewater services. Westmoreland County also serves 
the Coles Point and Washington District areas with public wastewater services.  

Private well and onsite sewage systems serve the remainder of the Northern Neck. According to 
the 2016 Northumberland County Comprehensive Plan, there is a high concentration of soils of 
poor quality for septic tanks located in the low-lying areas seaward of the Suffolk Scarp, in 
addition to other upland areas located along stream beds and banks. This poor soil quality 
challenges future development in this region.  

3.15.5 Television 
Cable television is available in this area through MetroCast, DirecTV, Dish TV, and Verizon 
Fios.  

3.15.6 Internet 
Internet access varies throughout the Northern Neck. The following is a list of internet providers 
available: MetroCast (cable internet), Verizon (DSL), Cox (cable), SignaWave (fixed wireless), 
Virginia Broadband (fixed wireless), and HughesNet (satellite internet). 
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4.0 Hazard Identification and Risk Assessment  
4.1 Introduction 
The purpose of the Hazard Vulnerability Analysis is to provide an overview of how various 
natural hazards impact Virginia’s Northern Neck. The Hazard Identification and Risk 
Assessment (HIRA) assesses all natural hazards deemed a threat through previous plan Hazard 
Identification Risk Assessments and the qualitative priorities of the Local Emergency 
Management Committee (LEMC) which serves as the plan update’s “Mitigation Advisory 
Committee” or MAC. The analysis presented in Section 4.0 uses an all-hazards identification, 
classification, and vulnerability indexing process to ensure hazard analysis is comprehensive and 
as qualitative as possible based on all available data sources. The HIRA provides information to 
allow the planning district commission and its communities to better understand local hazards 
and the risks they pose to people, property and infrastructure  so that mitigation goals and 
strategies, actions and projects can be developed to reduce risk exposure to hazards. This will 
make the Northern Neck more resilient.  

For the purposes of the HIRA, a natural hazard is defined as a physical event or condition that 
has the potential to cause fatalities, injuries, property and infrastructure damage, agricultural loss, 
damage to the environment, interruption of business, or other types of harm or loss.  

Identifying the risk and vulnerability for a community is critical when determining how to 
allocate finite resources to carry out feasible and appropriate mitigation actions. The hazard 
analysis involves identifying all of the hazards that potentially threaten the Northern Neck, and 
then analyzing them to determine the degree of threat posed by each hazard and hazard 
vulnerability. Addressing risk and vulnerability through hazard mitigation measures will reduce 
societal, economic, and environmental exposure to natural hazard impacts. 

The Northern Neck Planning District Commission includes four counties and six incorporated 
towns. All jurisdictions located throughout these counties have been included the risk analysis, 
but in many instances data is not granular enough to allow full analysis for towns. The Record of 
Changes in Appendix E details changes and updates to Section 4.0 HIRA. 

The 2017 Hazard Mitigation Plan Section 4.0 HIRA consolidates, updates, and streamlines 
content from the 2011 HIRA. As part of the update, the following changes were made to the 
hazard identification and risk assessment section: 

 Watershed information was moved to Section 3.0 Community Profile; 
 Critical Facilities information was moved to Redacted Appendix G  
 Earthquake, removed from the 2011 HIRA, is now included; 
 Repetitive Loss and Severe Repetitive Loss Structures were summarized and mapped for 

each participating county;   
 Wildfire analysis and historic occurrence by wildfire size and location was added to 

wildfire analysis and mapping; and 
 Total Exposure in the Floodplain (TEIF) analysis was performed in place of Hazus to 

analyze the exposure of property to total loss during a 100 year (1% annual chance) and 
500 year (2% annual chance) flood event. Exposure was summarized at the 1,000 square 
foot Census block level. 
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In addition, each section of the HIRA was also reformatted to improve clarity, and new maps and 
imagery were included. 

4.2 Hazard Identification 
4.2.1 Types of Hazards  
The Northern Neck is exposed to a wide array of natural hazards that can affect people and 
property. The following hazard categories were reviewed during the 2017 plan update Kickoff 
Meeting where the LEMC agreed that the 2011 plan hazards were still relevant with the addition 
of earthquake: 

 Riverine Flooding 
 Coastal Flooding 
 Coastal Erosion 
 Hurricanes 
 Severe Weather 
 Tornadoes 
 Winter Storm 
 Drought 
 Wildfire 
 Earthquake 

The “Severe Weather” hazard category was added by the plan update contractor to capture 
hazard-related damages in available datasets which were not captured otherwise. Tsunamis were 
not addressed. The impact of each natural hazard is presented in each respective hazard section.  

4.2.2 NCEI Storm Events Database 
The National Centers for Environmental Information (NCEI) Storm Events Database is 
published by the National Oceanic and Atmospheric Administration (NOAA)’s National 
Weather Service (NWS). The storm events database contains information on storms and weather 
phenomena that have caused loss of life, injuries, significant property damage, and/or disruption 
to commerce. The NCEI data currently provides information about events from January 1950 to 
January 2017. Records for the majority of weather events (48 types) were reported starting in 
1996, as defined in NWS Directive 10-1605. The exception is tornado events that were recorded 
from 1950 through 1954 and tornado, thunderstorm and hail events that were recorded starting in 
1955.  

The NCEI Storm Events Database publishes data by county, therefore the storm events have 
been extracted for the four counties in the Northern Neck: Lancaster, Richmond, 
Northumberland, and Westmoreland. This data is summarized in Table 4-1 by county and by 
hazard category. It is important to note that for example if a winter storm occurred on February 
5th, 2010 and affected the entire Northern Neck, that event would be reported by each of the four 
counties individually. Therefore, even though it is one storm for the region, each county has 
reported the event in the table below. Damages are reported by each county, therefore the sum of 
damages across counties is not duplicative. Table 4-2 reports the unique events that have 
impacted the entire Northern Neck, therefore accounting for duplication of reporting the same 
event between counties. The Severe Weather category consists of several hazards: Heavy Rain, 
High Wind, Thunderstorm Wind, Lightning, Hail, and Strong Wind. All of these reported hazard 
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events were counted as unique events in Table 4-2 except for Heavy Rain, in which duplication 
across counties was accounted for.  

Table 4-1. Hazard Events for Northern Neck Counties (January 2017) 

Hazards 
Reported 

Events 
Property Damage 

(2017$) 
Crop Damage 

(2017$) 
Deaths Injuries

Lancaster 164 $12,751,880.34 $6,377,132.06 0 3 
Coastal Storms 9 $2,009,266.35 $0.00 0 0 

Drought 3 $0.00 $5,833,250.55 0 0 
Hurricanes 5 $868,611.49 $543,881.51 0 0 

Riverine Flooding 5 $0.00 $0.00 0 0 
Severe Weather 75 $3,945,636.61 $0.00 0 3 

Tornado 7 $5,928,365.89 $0.00 0 0 
Winter Storms 60 $0.00 $0.00 0 0 

Northumberland 165 $44,516,378.49 $5,772,342.26 0 9 
Coastal Storms 10 $24,576,638.17 $0.00 0 0 

Drought 2 $0.00 $4,476,460.12 0 0 
Hurricanes 5 $1,041,572.21 $1,295,882.13 0 0 

Riverine Flooding 5 $0.00 $0.00 0 0 
Severe Weather 71 $18,262,979.95 $0.00 0 0 

Tornado 6 $635,188.16 $0.00 0 9 
Winter Storms 66 $0.00 $0.00 0 0 

Richmond 211 $7,268,586.05 $4,160,893.61 0 2 
Coastal Storms 3 $2,156,905.99 $0.00 0 0 

Drought 2 $0.00 $2,984,306.75 0 0 
Hurricanes 2 $139,484.52 $877,995.60 0 0 

Riverine Flooding 6 $954,781.12 $291,981.99 0 0 
Severe Weather 119 $210,968.24 $6,609.27 0 0 

Tornado 11 $3,785,259.67 $0.00 0 2 
Winter Storms 68 $21,186.50 $0.00 0 0 
Westmoreland 211 $2,729,405.29 $8,755,578.09 0 0 
Coastal Storms 5 $250,709.66 $0.00 0 0 

Drought 2 $0.00 $7,460,766.87 0 0 
Hurricanes 3 $540,637.68 $1,135,471.65 0 0 

Riverine Flooding 8 $284,682.44 $80,295.05 0 0 
Severe Weather 115 $271,110.51 $0.00 0 0 

Tornado 7 $1,361,078.49 $79,044.52 0 0 
Winter Storms 71 $21,186.50 $0.00 0 0 

Source: NOAA NCEI Storm Events Database 
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Table 4-2. Total Unique Hazard Events in the Northern Neck (January 2017) 

Hazard Total Unique Events 

Coastal Storms 11 
Drought 3 

Hurricanes 7 
Riverine Flooding 12 
Severe Weather 345 

Tornado 26 
Winter Storms 93 

Total: 497 
Source: NOAA NCEI Storm Events Database 

Table 4-1 only summarizes the NCEI database hazards and does not include other hazards that 
will be discussed in the analysis, such as earthquakes, wildfire and coastal erosion. These 
estimates are also believed to be an underrepresentation of the actual damages since some hazard 
losses go unreported or are difficult to accurately quantify; this is especially true with crop 
damage. Other best available national and local datasets were used in some hazard sections to 
quantify losses.    

4.2.3 Presidential Disaster Declarations 
The Federal Emergency Management Agency (FEMA) maintains the National Disaster 
Declarations Summary dataset. The first disaster declared in the national dataset was in 1953, 
and was supplemented with fire management assistance wildfire declarations per the Robert T. 
Stafford Disaster Recovery Act and related Department of Homeland Security regulations. For 
an event to be declared a disaster by FEMA, the Governor of Virginia must first declare a state 
of emergency and then formally demonstrate to the President that Commonwealth and local 
government resources to support disaster recovery are exhausted necessitating Federal 
assistance. Table 4-3 shows the FEMA Disaster Declarations Summary for events declared 
within the Northern Neck from 1953 to January, 2017. There were 14 major disasters 
declarations issued since 1969 and six emergency declarations issued since 1993, totaling 20 
declarations.  

Table 4-3. FEMA Declared Disasters for Northern Neck (1953-2017) 

Disaster  
Number 

Disaster  
Type 

Incident  
Type 

Incident  
Begin Date 

Programs Declared 

IH IA PA HM 

274 Major Disaster Hurricane 8/23/1969 No Yes Yes Yes 
339 Major Disaster Flood 6/23/1972 No Yes Yes Yes 
525 Major Disaster Freezing 1/26/1977 No Yes No No 
3046 Emergency Drought 7/23/1977 No No Yes Yes 
755 Major Disaster Flood 11/9/1985 No Yes Yes Yes 
3112 Emergency Snow 3/13/1993 No No Yes Yes 
1014 Major Disaster Snow 2/8/1994 No No Yes Yes 
1086 Major Disaster Snow 1/6/1996 No No Yes Yes 
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Table 4-3. FEMA Declared Disasters for Northern Neck (1953-2017) 

Disaster  
Number 

Disaster  
Type 

Incident  
Type 

Incident  
Begin Date 

Programs Declared 

IH IA PA HM 

1135 Major Disaster Hurricane 9/5/1996 No Yes Yes Yes 
1293 Major Disaster Hurricane 9/13/1999 No Yes Yes Yes 
3147 Emergency Hurricane 9/13/1999 No No Yes No 
1318 Major Disaster Severe Storm(s) 1/25/2000 No No Yes Yes 
1491 Major Disaster Hurricane 9/18/2003 Yes Yes Yes Yes 
3240 Emergency Hurricane 8/29/2005 No No Yes No 
1661 Major Disaster Severe Storm(s) 8/29/2006 No No Yes Yes 
4024 Major Disaster Hurricane 8/26/2011 No No Yes Yes 
3329 Emergency Hurricane 8/26/2011 No No Yes No 
4045 Major Disaster Severe Storm(s) 9/8/2011 No No Yes Yes 
4092 Major Disaster Hurricane 10/26/2012 Yes No Yes Yes 
3359 Emergency Hurricane 10/26/2012 No No Yes No 

FEMA Disaster Declarations Summary – Open Government Dataset. https://www.fema.gov/media-
library/assets/documents/28318 

 

4.2.4 Hazard-Specific Datasets 
The level and type of analysis that can be completed in the vulnerability assessment is dependent 
on the type and quality of data available. Table 4-4 provides a breakdown, by hazard, of the 
datasets used for this analysis and mapping in the hazard-specific sections that follow.  

 

Best Available Data: 

a. The recent NOAA national shoreline erosion evaluation was not granular enough to be 
relevant for planning district commission level or county planning so the College of 
William and Mary Virginia Institute of Marine Science county coastal erosion studies 
were used for each county as these represented the best available data. As coastal erosion 
rates are accelerating due to sea level rise and climate change it is anticipated that 
updated data will be available when the plan is updated during 2021 to 2022.  

b. Building footprint data was available for Richmond and Westmoreland Counties, 
allowing a more precise flood hazard vulnerability analysis.  

c. Preliminary 2020 Census information was used to assist with vulnerability analysis using 
updated population and property demographics. 

d. Department of Forestry county wildfire occurrence information has not been available for 
several years so more detailed analysis of wildfire risk and vulnerability was limited.  

e. Coastal hazards can be characterized in several ways. Damage information datasets often 
overlap or there are gaps among damages characterized by NOAA or FEMA as “coastal 
storm,” “hurricane,” “tropical depression,” etc. Coastal erosion damages are not specified 
but the risk exposure to structures proximate to the region’s shorelines is significant and 
coastal erosion resulting from these storm events does cause significant property damage.  



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Hazard Identification and Risk Assessment  4-6 

Table 4-4. Hazard Specific Data Used for Analysis and Mapping 

Hazard Dataset Source 

Riverine and Coastal Flooding 

Digital Flood Insurance Rate 
Maps (DFIRMs) 

Federal Emergency 
Management Agency 

(FEMA)  
NFIP Policy & Claims FEMA 

Repetitive & Severe 
Repetitive Loss Properties 

FEMA 

NCEI Storm Events Database NOAA NCEI 

FEMA HAZUS-MH FEMA 

2012 U.S. Census Block 
Property Value 

U.S. Census Bureau 

Coastal Erosion 

Shoreline Evolution Studies 
for Lancaster (2006), 

Northumberland (2006), 
Richmond (2011), and 
Westmoreland (2012) 

Counties 

Virginia Institute of 
Marine Science 

2012 U.S. Census Block 
Property Value 

U.S. Census Bureau 

Hurricanes/Tropical Storms NCEI Storm Events Database NOAA NCEI 

Severe Weather (thunderstorms, 
high wind, hail, and lightning) 

NCEI Storm Events Database NOAA NCEI 

Tornadoes NCEI Storm Events Database NOAA NCEI 

Winter Storms NCEI Storm Events Database NOAA NCEI 

Drought 

Agriculture General 
Information by County 

2012 U.S. Census of 
Agriculture 

NCEI Storm Events Database NOAA NCEI 

Wildfires 

Wildland Urban Interface 
(WUI) geospatial dataset 

SILVIS Lab, University 
of Wisconsin - Madison 

Wildfire Risk Assessment 
model 

2003 Virginia 
Department of Forestry 

(VDOF) 
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Table 4-4. Hazard Specific Data Used for Analysis and Mapping 

Hazard Dataset Source 

Historical Wildfires in 
Virginia 

VDOF  

Earthquake Latest Earthquakes 
US Geologic Survey 

(USGS) 

 

4.3 Risk Assessment 
The purpose of the hazard identification and risk assessment is to provide a factual basis for 
developing mitigation strategies by prioritizing areas most threatened and vulnerable to natural 
hazards. During the Kickoff meeting for the plan held on February 27, 2017, the natural hazards 
applicable to the Northern Neck were discussed in terms of frequency and historic damages.  

A standardized methodology, which allows for greater flexibility and room for subject matter 
expertise, was developed to compare different hazards’ risk for the 2017 update. This method 
prioritizes hazard risk based on a blend of quantitative factors extracted from NCEI database and 
other available data sources. Some of the hazards assessed in the HIRA analysis did not have 
quantifiable probability or impact data, thus a semi-quantitative ranking system was used to 
compare all of the hazards of interest instead. The factors assessed include: 

 Frequency of Events: Primarily based on the NCEI data for a specific hazard, a score 
from significant to low was given based on the annualized number of events for a given 
hazard. Significant was four or more times in a year, medium was between one and four 
times in a year, and low was less than one time annually. Not Applicable (N/A) is used 
when no events were recorded. 

 Hazard Impact (Property Damages): Primarily based on the NCEI damages, scores from 
significant to low were given based on annual property damages provided and possible 
future damages. 

 Northern Neck Ranking: A score was given from significant to low based on the 
feedback from local officials during the Kick-Off Meeting. Local officials are respected 
sources of information, and not all events are recorded in national, or state-wide 
databases. 

 Warning Time: Based on how much perceived warning time would be given for a 
particular event. A hazard was ranked low for warning times of three or more days before 
an event. If an event can happen with less than 24 hours of warning time, it is ranked 
significant. 

 Potential Exposure: Primarily based on the NCEI damages, scores from significant to 
low were assigned based on annual total damages provided and possible future damages. 
Unlike the Hazard Impact, potential crop damage was considered in addition to property 
damage.  

A score of 0 to 3 was assigned to the ranking for each factor. A composite score for each hazard 
was computed by multiplying each factor’s ranking score by the importance factor. Based on this 
total score, the hazards are separated into three categories based on the hazard level they pose to 
the communities: Significant, Moderate, and Limited. Table 4-5 summarizes the categories used 
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to rank the hazards and their weighted values for the Composite Hazard Index. The overall 
hazard rankings are provided at the end of this section in Table 4-49. Hazard Rankings and Risk 
Assessment.  

Table 4-5. Hazard Ranking Parameters 

Frequency 
Hazard Impact 

(Property Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

1.5 1 2 0.5 1 

Significant 
Events Recorded 

more than 4 
times annually 

Significant 
Annual Damages 

Exceeded $100,000 
annually (adjusted for 

inflation) 

Significant 
Ranked 

Hazard as 
Significant 

Significant 
Less than 
24 hours 

Significant 
Vulnerability 

Analysis showed 
that Exposure 
Exceeded $1.0 

Million 

Medium 
Event Recorded 
between 1 to 3.9 
times annually 

Medium 
Annual Damages 

between $10,000 and 
$100,000 annually 

(adjusted for 
inflation) 

Medium 
Voted 

Hazard as 
Moderate 

Medium 
At least 1 

Day 

Medium 
Vulnerability 

Analysis showed 
Exposures 

between $100,000 
and $1.0 Million 

Low 
Events Recorded 
less than 1 time 

annually 

Low 
Annual Damages less 
than $10,000 annually 

(adjusted for 
inflation) 

Low 
Voted 

Hazard as 
Limited 

Low 
At least 2 

Days 

Low 
Vulnerability 

Analysis showed 
Exposures less 
than $100,000 

N/A 
Events not 
recorded 

N/A 
No damages of any 
type were recorded 

N/A 
Did not vote 
on Hazard 

N/A 
3 or more 

Days 

N/A 
No potential 
exposure was 
analyzed or 
calculated 

 

4.4 Vulnerability Assessment Overview 
4.4.1 Critical Facilities 
A critical facility is defined as a facility in the public or private sector that provides essential 
products and services to the general public; is necessary to preserve the welfare and quality of 
life in the community; or fulfills important public safety, emergency response, and/or disaster 
recovery functions. Examples include public safety facilities (police, fire, and emergency 
medical services), cell towers, courthouses, medical facilities, utilities, transportation networks 
and schools. Table 4-6 summarizes the number of critical facilities by type in the Northern Neck 
and Figure 4-1 maps their relative location. It is difficult to discern the exact location of the 
critical facilities on this map due to map scale and the co-location of many of these facilities. 
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More localized maps and additional critical facilities data and analysis can be found in the 
redacted Appendix G due to the sensitive nature of secure data within Northern Neck. 

Table 4-6. Critical Facilities in Northern Neck 

Facility Type Number of Facilities 

Emergency Medical Services (EMS) 8 
Emergency Operations Centers (EOC) 5 

Fire 11 
Government  1 

Medical 20 
Police 9 
School 17 
Utility 13 
Total 80 
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Figure 4-1. Critical Facilities in the Northern Neck 

 

4.4.2 Building data 
Building footprint data for Westmoreland and Richmond Counties was provided through the 
Virginia Geographic Information System Clearing House. The Virginia Geographic Information 
Network (VGIN), a part of the Clearinghouse, coordinates the development and maintenance of 
a statewide building footprint data layer in conjunction with local governments to create a 
seamless feature class with building footprints to complement the Virginia Base Mapping 
Program (VBMP). Building footprint data for Lancaster County or Northumberland County was 
not available so Census block information was used.  

4.5 Riverine Flooding  
4.5.1 Description 
Flooding is the most frequent and costly natural hazard in the United States. A majority of 
presidential disaster declarations result from weather events where flooding was a major 
component. Flooding, as defined by the National Flood Insurance Program for insurance 
purposes is: "a general and temporary condition of partial or complete inundation of two or more 
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acres of normally dry land area or of two or more properties from: overflow of inland or tidal 
waters, unusual and rapid accumulation or runoff of surface waters from any source, or a 
mudflow.”  

Floods generally result from excessive precipitation, and can be classified under two categories: 
general floods, precipitation within a watershed for an extended period of time that may include 
storm-induced wave or tidal action; and flash floods, the product of heavy localized precipitation 
in a short time period over a more localized location. The severity of a flood event is typically 
determined by a combination of several factors, including: stream and river basin topography and 
physiography; precipitation and weather patterns; recent soil moisture conditions; and the degree 
of vegetative clearing and impervious surface. This section will focus on riverine flooding, 
however there is also urban draining flooding and coastal flooding. Coastal flooding will be 
addressed in more detail in Section 4.6.  

Riverine flooding occurs when a channel, such as a stream or river, receives more water than it 
can hold and the excess water overflows the channel banks flooding the surrounding area. Heavy 
rain and large amounts of snow melt can cause riverine flooding. In the Northern Neck, 
nor’easters, tropical storms, and hurricanes have been known to cause severe riverine flooding 
due to high rainfall rates. Nor’easters are very slow moving storms that rotate in a counter-
clockwise direction that can also generate flooding and runoff when soil infiltration rates are 
exceeded.   

4.5.2 Location and Extent 
The Northern Neck is boarded by the Potomac River, Rappahannock River, and the Chesapeake 
Bay. The close proximity of multiple large rivers to this region puts it at high risk of 
experiencing riverine flooding. Areas of risk are delineated by the floodplain, an area typically 
adjacent to rivers, streams and shorelines that experiences periodic flooding that is expected to 
occur based upon established recurrence intervals. The recurrence interval of a flood is defined 
as the average time interval, in years, expected between a flood event of a particular magnitude 
and an equal or larger flood. Flood magnitude increases with increasing recurrence interval. 

Floodplains are designated by the frequency of the flood that is large enough to inundate the 
area. Flood frequencies such as the 100-year flood are determined by plotting a graph of the size 
of all known floods for an area and determining how often floods of a particular size occur. 
Another way of expressing the flood frequency is the chance of occurrence at any time, which is 
expressed as a percentage of the probability of flooding each year. For example, the 100-year 
flood has a one percent chance of occurring at any time. The 500-year flood zone has a 0.2 
percent chance of occurrence in any given year. Flood Insurance Rate Maps (FIRMs) are 
developed as part of a FEMA Flood Insurance Study (FIS) to delineate the areas that are at risk 
of being flooded during a one percent chance or 100-year flood event. The one percent chance 
floodplains are also referred to as the Special Flood Hazard Area (SFHA). 

The SFHA shown on a FIRM is typically labeled as Zones A/AE/AO/AH (areas subject to 
inundation by the one-percent-annual-chance, or 100 year flood event) and Zone VE (areas 
subject to inundation by the one-percent-annual-chance flood event with additional hazards due 
to storm-induced velocity wave action). FIRMs also delineate the 500-year flood event (0.2 
percent annual chance of being equaled or exceeded). The 500-year flood event is labeled as a 
shaded X Zone. Areas of minimal flood hazard, outside the SFHA and higher in elevation than 
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the 500-year flood zone, are labeled as unshaded X Zones.3 It is important to note that while 
FEMA digital flood data is recognized as best available data for planning purposes, it does not 
always reflect the most accurate and up-to-date flood risk. Flooding and flood-related losses 
often do occur outside of delineated special flood hazard areas. 

Figure 4-2 illustrates the location and extent of the higher risk flood zones (SFHA) in the 
Northern Neck based on the effective FEMA FIRMs for Lancaster, Northumberland, Richmond, 
and Westmoreland counties.  

 
Figure 4-2. FEMA Flood Zones in the Northern Neck 

                                                 
3 https://www.fema.gov/flood‐zones 
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4.5.3 Previous Occurrences 
According to the NCEI database, there have been 12 riverine flood events recorded in the 
Northern Neck since 1996. These events, in particular flash floods, have caused more than $1.2 
million in property damage (in 2017 dollars) and $370,000 in crop damage (Table 4-1). Table 
4-7 lists the most significant of these events. While these events were caused by tropical storms 
or hurricanes, the specific events reported are the result of heavy rainfall associated with the 
storm, not flooding caused by storm surge which will be addressed in subsequent sections. 

Table 4-7. Previous Occurrences of Flooding Events 

Event Date Hazard History 

9/16/1999 

Very heavy rain from Hurricane Floyd produced widespread flooding 
and flash flooding across much of central and eastern Virginia. The 
flooding was considered to be a 500-year flood of record. Richmond and 
Westmoreland counties reported property damages totaling $850,000 
and crop damages of about $255,000.  

8/27/2011 

Heavy rains associated with Hurricane Irene produced widespread low-
land flooding across much of the Northern Neck, including roadways 
which were washed out or closed. Storm total rainfall generally ranged 
from six to eleven inches. Lottsburg reported 8.67 inches of rain. 
Newland reported 10.50 inches of rain. Montross reported 7.20 inches of 
rain. 

9/8/2011 

The combination of the remnants from Tropical Storm Lee and a frontal 
boundary draped over the region caused heavy rain which produced 
flash flooding across portions of central and eastern Virginia. In 
Westmoreland, many streets were closed by VDOT and the Fire 
Department. Many homes were flooded on Washington and Irving 
Streets. Flooding was also reported on Monticello Road. 

10/29/2012 

Superstorm Sandy which moved northward well off the Mid-Atlantic 
coast produced heavy rain which caused flooding across much of eastern 
and southeast Virginia. Numerous roads were closed due to flooding. 
Total rainfall ranged from three to ten inches across the Northern Neck. 
Total rainfall of 9.90 inches was reported at Reedville. Total rainfall of 
6.77 inches was reported at Lottsburg. 

 

4.5.4 Probability of Future Events 
Riverine flood events will continue to occur frequently in the Northern Neck due to the location 
of the area between two major rivers and the Chesapeake Bay. The probability of future flood 
events is based on historic storm magnitude and best available data. Further, it is highly likely 
that the Northern Neck will continue to experience inland flooding as a result of tropical storms, 
hurricanes, and Nor’easters. Based on the annualized events from the NCEI database (Table 
4-51) the Northern Neck can expect at least one riverine flooding event every two years and an 
average of $73,000 in property and crop damages. 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Hazard Identification and Risk Assessment  4-14 

It should also be noted that short duration high intensity rainfall events are increasing in the 
United States.4 While annual rainfall has not increased dramatically during the last decade, the 
intensity and magnitude of storms has. As a result, a flood event that is currently a two percent 
annual probability (50-year) flood may become a 10 percent annual probability (10-year) flood. 

4.5.5 FEMA National Flood Insurance Program Participation 
The National Flood Insurance Program (NFIP) is a federal program that enables property owners 
in participating communities to purchase insurance for flood losses. For a community to 
participate in the NFIP they must adopt FEMA’s flood risk maps and the Flood Insurance Study 
as well as floodplain management regulations that reduce future flood damages.  

Flood insurance is designed to provide an alternative to disaster assistance to reduce the 
escalating costs of repairing damage to buildings and their contents caused by floods. Nationally, 
flood damage is reduced by nearly $1 billion annually through community implementation of 
sound floodplain management requirements, and property owner purchase of flood insurance. 
Additionally, buildings constructed in compliance with NFIP building standards suffer 
approximately 80% less damage annually than those which predate floodplain management 
regulations or are not built in compliance. 

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

Floodplain management regulations are the cornerstone of NFIP participation. Communities that 
participate in the NFIP are expected to adopt and enforce floodplain management regulations. 
These regulations apply to all types of floodplain development and ensure that development 
activities will not cause an increase in future flood damages. Buildings are required to be 
elevated at or above the Base Flood Elevation which is the predicted level of the one-percent 
flood.  

Communities that participate in the NFIP are required to adopt and enforce the minimum federal 
NFIP floodplain management regulations. These regulations apply to all types of floodplain 
development and ensure that development activities will not cause an increase in future flood 
damages. Buildings are required to be reasonably safe from flooding which usually requires the 
finished floor elevation at or above the site’s Base Flood Elevation (BFE). The BFE is 
determined based on modeling and mapping detailed in the community’s Flood Insurance Study 
(FIS). The FIS and its corresponding Flood Insurance Rate Maps (FIRMs) provide information 
on areas of flood risk per NFIP standards. FIRMs identify areas that have a one-percent annual 
chance of flooding as well as those areas with a 0.2%-annual chance of flooding. When new 
structures are built, or existing structures are improved at more than 50 percent of their market 
value, they are required to adhere to floodplain management regulations. If the structure is 
financed through a federally insured loan, there is a mandatory flood insurance purchase 
requirement. Many mortgage lenders in high hazard areas are now requiring flood insurance 
even for structures outside of the regulated floodplain. Insuring high risk structures is one 
method used by the NFIP to offset the escalating costs of flood disasters. 

                                                 
4 Westra, S., H. J. Fowler, J. P. Evans, L. V. Alexander, P. Berg, F. Johnson, E. J. Kendon, G. Lenderink, and N. M. Roberts (2014), Future 
changes to the intensity and frequency of short-duration extreme rainfall, Rev. Geophys., 52, 522–555, doi:10.1002/2014RG000464. 
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The Towns of Irvington, Kilmarnock, White Stone, and Colonial Beach as well as the 
unincorporated parts of Lancaster, Northumberland, Richmond, and Westmoreland Counties 
participate in the NFIP but do not participate in the Community Rating System. The Town of 
Montross in Westmoreland County and the Town of Warsaw in Richmond County do not 
participate in the NFIP. NFIP participation and the current effective map dates of each county 
and town are listed in Table 4-8. The Reg-Emer Date is the date the community first joined the 
NFIP. All jurisdictions listed below participate in the “Regular” Program. The Town of Warsaw 
does not participate in the NFIP. 

Table 4-8. FEMA NFIP Participation Dates5 

County Jurisdiction 
Initial 
FHBM  

Identified

Initial 
FIRM 

Identified

Current 
Effective 
Map Date 

Reg-
Emer 
Date 

Lancaster 

Irvington, Town of 10/18/74 8/4/87 10/2/14 08/04/87
Kilmarnock, Town of N/A 9/17/10 10/2/14 09/17/10

Unincorporated 
County 

1/24/75 3/4/88 10/2/14 03/04/88

White Stone, Town of 8/30/74 9/24/84 10/02/14 09/24/84

Northumberland 
Unincorporated 

County 
12/13/74 7/4/89 2/18/15 07/04/89

Richmond 
Unincorporated 

County 
4/11/75 3/16/89 4/16/15 03/16/89

Westmoreland 

Colonial Beach, Town 
of 

8/9/74 9/18/87 4/16/15 09/18/87

Unincorporated 
County 

7/18/75 9/18/87 4/16/15 09/18/87

 

Table 4-9 shows the total policies in force in the Northern Neck, 1,942 policies, and their 
associated insurance value and premiums. Table 4-10 summarizes the NFIP policy and claim 
statistics for the counties and towns within the Northern Neck Planning District Commission. 
Reported losses include all flooding events. It should be emphasized that these numbers include 
only those losses to structures that were insured through the NFIP, and losses in which claims 
were sought and received except for those labeled as Closed Without Payment (CWOP). It is 
likely that there are additional instances of flood losses in the counties and towns that were 
uninsured, denied claims payment, or not reported. 

Table 4-9. NFIP Policies in Force6 

County Jurisdiction 
Policies 
In-Force 

Insurance In-
Force Whole $ 

Written 
Premium In-

Force 

Lancaster Irvington, Town of 13 $3,585,900 $27,876

                                                 
5 FEMA. Community Status Book Report. Virginia. https://www.fema.gov/cis/VA.html  
6 FEMA. Policy Statistics as of 12/31/2016.  
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Table 4-9. NFIP Policies in Force6 

County Jurisdiction 
Policies 
In-Force 

Insurance In-
Force Whole $ 

Written 
Premium In-

Force 

Kilmarnock, Town of 2 $700,000 $830
Unincorporated County 589 $164,332,200 $582,511
White Stone, Town of 3 $721,200 $4,279

Northumberland Unincorporated County 735 $220,102,400 $536,772
Richmond Unincorporated County 84 $22,489,400 $82,130

Westmoreland 
Colonial Beach, Town 

of 
206 $53,226,100 $141,451

Unincorporated County 310 $93,020,500 $224,566
Total Northern Neck  1942 $558,177,700 $1,600,415

 

Table 4-10. NFIP Claims as of 31 January 20177 

County Jurisdiction 
Total 
Losses

Closed 
Losses

Open 
Losses

CWOP 
Losses 

Total 
Payments 

Lancaster 

Irvington, Town of  15 12 0 3 $268,192.03
Kilmarnock, Town of  N/A N/A N/A N/A N/A 

Unincorporated County 365 294 0 71 $5,656,672.35
White Stone, Town of 11 5 0 6 $63,849.49

Northumberland Unincorporated County 391 290 0 101 $6,934,255.31
Richmond Unincorporated County 84 78 0 6 $1,764,532.32

Westmoreland  
Colonial Beach, Town of 81 71 0 10 $3,585,030.95
Unincorporated County 131 95 0 36 $2,738,975.05

Total Northern Neck  1,078 845 0 233 $21,011,508

 

An NFIP survey was sent to the four Northern Neck Counties to document how each actively 
participates in the NFIP. These questions ask about floodplain identification and mapping, 
floodplain management, and flood insurance. The survey and answers for each County can be 
found in Appendix J. 

4.5.6 FEMA Repetitive Loss and Severe Repetitive Loss Properties 
FEMA defines a Repetitive Loss (RL) property as: “any insurable building for which two or 
more claims of more than $1,000 were paid by the National Flood Insurance Program (NFIP) 
within any rolling ten-year period, since 1978. A RL property may or may not be currently 
insured by the NFIP”8. A Severe Repetitive Loss (SRL) property is any property that: "has four 
or more separate claim payments of more than $5,000 each; or has two or more separate claim 

                                                 
7 FEMA. Loss Statistics Country Wide as of 01/31/2017.  
8 FEMA. National Flood Insurance Program: Frequently Asked Questions. https://www.fema.gov/txt/rebuild/repetitive_loss_faqs.txt  
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payments where the total payments exceeds the current building value of the property”9. 
Nationwide, RL properties constitute two percent of all NFIP insured properties, but are 
responsible for 40% of all NFIP claims. Mitigation for RL and SRL properties is a high priority 
for FEMA. 

The identification of RL and SRL properties is an important element to conducting a local flood 
risk assessment, as the inherent characteristics of properties with multiple flood losses strongly 
suggest that they are at a high risk of future flood losses. RL and SRL properties are also 
important to the NFIP, since structures that flood frequently put a strain on NFIP funds. A 
primary goal of FEMA is to reduce the numbers of structures that meet these criteria, whether 
through elevation, acquisition, relocation, or a flood control project that lessens the potential for 
future losses. Since FEMA’s database tracks RL and SRL properties on a rolling ten-year basis, 
the number of properties fluctuates based on flooding events. 

Using the redacted data provided by the Virginia Department of Conservation and Recreation 
State NFIP Coordinator, the Northern Neck has 189 RL properties and five SRL properties. The 
current RL and SRL list may not represent all properties that have been previously affected or 
could be affected by future flooding. Table 4-11 and Table 4-12 shows severe repetitive losses 
per each Northern Neck community. All of the severe repetitive loss properties in the Northern 
Neck are residential. There are no repetitive loss properties in Kilmarnock and White Stone 
when this plan was submitted for FEMA review in September 2017. 

Figure 4-3 shows the general location of RL and SRL properties within the Northern Neck.10 

Table 4-11. Repetitive Loss Structures in the Northern Neck 
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Lancaster County 
Unincorporated 
Areas, Lancaster 

County 
67 152 64  2 1 $3,726,597 $30,012,6465B

Lancaster County 
Town of 
Irvington 

1 2  1   $75,789 $451,039

Northumberland 
County 

Unincorporated 
Areas, 

Northumberland 
County 

72 173 66 1 4  $4,495,717 $40,014,093B

                                                 
9 FEMA. Guidance for Severe Repetitive Loss Properties. https://www.fema.gov/pdf/nfip/manual201205/content/20_srl.pdf  

10 NFIP repetitive loss data is protected under the federal Privacy Act of 1974 (5 U.S.C. 552a) which prohibits personal identifiers 

(i.e., owner names, addresses, etc.) from being published in local mitigation plans. 
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Table 4-11. Repetitive Loss Structures in the Northern Neck 

County 

Ju
ri

sd
ic

ti
on

 N
am

e 

R
L

 B
u

il
d

in
gs

 

R
L

 L
os

se
s 

R
es

id
en

ce
s 

N
on

-R
es

id
en

ti
al

 

C
on

d
om

in
iu

m
s 

2 
– 

4 
F

am
il

y 

T
ot

al
 P

ay
m

en
ts

 

P
ro

p
er

ty
 v

al
u

e 

Richmond 
County 

Unincorporated 
Areas, 

Richmond 
County 

16 51 8 8   $1,265,458 $3,784,628

Westmoreland 
County 

Unincorporated 
Areas, 

Westmoreland 
County 

20 43 18 2   $2,063,133 $3,563,409

Westmoreland 
County 

Town of 
Colonial Beach 

13 30 10 3   $1,452,579 $5,371,179

Total Northern Neck  189 451 173 11 6 1 $13,079,273 $70,039,909 B 

 

Table 4-12 shows severe repetitive losses per each Northern Neck community. All of the severe 
repetitive loss properties in the Northern Neck are residential.  

Table 4-12. Severe Repetitive Loss Structures in the Northern Neck 

County 
Jurisdiction 

Name 
SRL 

Buildings

Number 
of 

Claims 

Building 
Payments

Average 
Claim 

Property 
Value 

Northumberland 
County 

Unincorporated 
Areas, 

Northumberland 
County 

4 18 $362,730 $22,144 $1,067,177

Richmond 
County 

Unincorporated 
Areas, 

Richmond 
County 

1 5 $97,464 $24,036 $89,604

Total Northern Neck 4 23 $460,194 $23,090 $1,156,781
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Figure 4-3. Repetitive Loss and Severe Repetitive Loss Properties 

 

4.5.7 Vulnerability and Risk Assessment 
Table 4-13 shows the annualized damages for riverine flooding in the Northern Neck. The NCEI 
Storm Events data was annualized by taking the total number of riverine flooding events and 
dividing by the length of record. Annualized values should only be used as an estimate of what 
can be expected during any year. Using historical records, individual counties can expect to 
experience one event every three to five years. The Northern Neck can expect to experience a 
riverine flooding event once every two years. Annual total damages (adjusted for inflation) from 
these events for each county was found to be between $0 and $56,671, though it is possible that 
actual annual damages in some counties could be higher due to unreported damages. There are 
no expected deaths or injuries from these events but nationally deaths due to vehicular accidents 
during floods is increasing.  
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Table 4-13. Annualized Damages from Riverine Flooding Events 

Riverine 
Flooding 

Annualized 
Events 

Annualized 
Property 
Damages 

Annualized 
Crop 

Damage 

Annualized 
Total 

Damage 

Annualized 
Deaths 

Annualized 
Injuries 

Lancaster 0.2 $0 $0 $0 0 0 

Northumberland 0.2 $0 $0 $0 0 0 

Richmond 0.3 $43,399 $13,272 $56,671 0 0 

Westmoreland 0.4 $12,940 $3,650 $16,590 0 0 
 

4.5.7.1 Vulnerability and Impact to People and Property 
Flooding has the greatest effect on the people living in the area impacted. Flooding directly 
impacts a community’s ability to function by damaging homes and businesses, disrupting 
community services, and interrupting utility service. Flooded roadways can increase congestion 
on alternative routes and lengthen travel times for emergency vehicles and school buses. 
Businesses that are flooded may sustain damage to the structure and its contents, resulting in 
economic losses to the business.  

Riverine and flash floods have the potential to pick up chemicals, sewage, and toxins from roads, 
factories, and farms; therefore, any property affected by a flood may be contaminated with 
hazardous materials and present a health and safety risk to residents. Debris from vegetation and 
structures may also become hazardous following the occurrence of a flood. In addition, floods 
may threaten water supplies and water quality, and create health issues such as mold. Damages 
from storm water runoff events also includes wall damage due to “wicking”, mildew damage, 
damages to building contents, minor foundation damage, damage to water distribution systems, 
and potable water contamination. Public related costs include debris clearance; equipment, 
material and labor expenses related to emergency response; and building or facility repair or 
replacement (county parks, utilities, communications, buildings, vehicles, etc.). 

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

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

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

 Velocity: Flowing water exerts force on the structural members of a building, increasing 
the likelihood of significant damage. A one-foot depth of water, flowing at a velocity of 
five feet per second or greater, can knock an adult over and cause significant scour 
around structures and roadways.  
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 Elevation: The lowest possible point where floodwaters may enter a structure is the most 
significant factor contributing to its vulnerability to damage due to flooding. Data on the 
specific elevations of structures in the Northern Neck has not been compiled for use in 
this analysis. 

 Construction type: Certain types of construction are more resistant to the effects of 
floodwaters than others. Masonry buildings, constructed of brick or concrete blocks, are 
typically the most resistant to flood damages simply because masonry materials can be in 
contact with limited depths of water without sustaining significant damage. Wood frame 
structures are more susceptible to flood damage because the construction materials used 
are easily damaged when inundated with water. The type of construction throughout the 
Planning District varies. 

4.5.7.2 Total Exposure in Floodplain (TEIF) Analysis 
In support of FEMA’s RiskMAP Program, FEMA endeavored to produce national-level flood 
risk analyses to estimate the potential losses from flooding across the nation. This effort occurred 
during 2009 and 2010 and produced a product known as the 2010 Hazus Average Annualized 
Loss (AAL) Study Results. The 2010 AAL Study and its associated results were intended to be a 
mechanism for FEMA - as well as local stakeholders - to assist in the prioritization of flood 
mitigation activities across the lower 48 states. Further information on the 2010 AAL Results 
and its use in RiskMAP Risk Assessments can be viewed in Guidance for Flood Risk Analysis 
and Mapping (May 2014). Notably, there were some areas in which the Hazus software was 
unable to produce valid results for the 2010 AAL Study in certain coastal areas. A lack of 
estimated flood damages limited the ability to assess potential damage across the entirety of the 
regional geography.  

An analysis was performed in order to estimate the Total Exposure in the Floodplain (TEIF) of 
the building stock in the Virginia Northern Neck region. Building footprint polygons were 
available for Richmond and Westmoreland counties through the Virginia Geographic 
Information Network (VGIN) and were used for the TEIF analysis. For Lancaster and 
Northumberland Counties, the TEIF method was applied at the 1,000 square foot Census Block 
level. The subsequent section describes the methodology and vulnerability assessment as part of 
this analysis. 

TEIF Methodology for Building Footprints: TEIF uses the 2010 Topologically Integrated 
Geographic Encoding and Referencing (TIGER) Census block level data to assume the total 
property value for each census block within the county. The analysis divides that total census 
tract property value by the number of buildings in the tract, proportional to the area of each of 
the building footprints11. For example, if the total value of one census block is $1,000,000 and 
there are 10 equally sized 1,000 square foot buildings within the block, each building would be 
assigned a value of $100,000. If the buildings were not equal in size, they would receive more or 
less value proportional to the size of the other buildings within that block.  

The building footprints are then intersected with the FEMA effective 100-year and 500-year 
floodplain data. The proportion of how much of each building lies within each floodplain is then 
used to calculate the value of the building’s exposure to the floodplain. Due to a combination of 
the low resolution of the property values from the Census block data, the high resolution of the 

                                                 
11 Building footprints shape file provided by VGIN. 
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buildings, and the assumption of total exposure within the floodplain, the exposed property 
values are extrapolated to 1000 square foot grids. This resolution best summarizes the results of 
the TEIF analysis at a countywide scale, identifies areas that may be more affected by a flood, 
and represents the uncertainty within this method of extrapolating building values from Census 
block property values.  

TEIF Methodology for Census Blocks: When building footprints are not available, the 2010 
Census TIGER block data is intersected with the effective 100-year and 500-year floodplain data 
directly. This method is also extrapolated to 1000 square foot grids because of some uncertainty 
in this approach. On a countywide scale, this method helps summarize areas with high valued 
property at risk of flooding.  

TEIF Vulnerability Analysis and Assessment: The results of the analysis identified areas within 
each of the four counties that have high levels of flood exposure. The Unincorporated Areas of 
Lancaster County, Northumberland County, Westmoreland County, and the Town of Colonial 
Beach account for the most property value exposed to the floodplain accounting for 39%, 27%, 
16%, and 12%, respectively, of the total damage within the Northern Neck.  

For the Northern Neck Planning District Commission, the TEIF analysis showed that there is an 
estimated $346.8 million worth of property exposed to losses in the 100 year floodplain, and 
$425 million exposed to losses in the 500 year floodplain. A summary of the flood exposure for 
the Planning District Commission can be found in Table 4-14. All values are rounded to three 
significant figures.  

Figure 4-4 and  

Figure 4-5 map the results of the TEIF analysis for the 100 and 500 year floodplains for the 
entire Northern Neck area. TEIF analysis maps for each county can be found in Appendix B. 

Table 4-14. TEIF Summary for Northern Neck 

County Jurisdictions 
100 Year 
Exposure 

500 Year 
Exposure 

Lancaster County Total $131,000,000  $176,000,000 

  Town of Irvington $3,610,000  $3,720,000 

  Town of Kilmarnock $531,000  $531,000 

  Town of White Stone $0  $0 

  Unincorporated Areas $127,000,000  $172,000,000 

Northumberland County Total $98,800,000  $113,000,000 

Richmond County Total $16,000,000  $21,000,000 

  Town of Warsaw $0  $0 

  Unincorporated Areas $16,000,000  $21,000,000 

Westmoreland County Total $101,000,000  $115,000,000 

  Town of Colonial Beach $42,100,000  $50,400,000 

  Town of Montross $155,000  $155,000 

  Unincorporated Areas $59,000,000  $64,600,000 

Total Northern Neck  $346,800,000  $425,000,000 
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Figure 4-4. Total Exposure in the 100 Year Floodplain 
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Figure 4-5. Total Exposure in the 500 Year Floodplain 
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4.5.7.3 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined riverine flooding to be a 
“significant” hazard in the Northern Neck. As described in the profile above, flood events within 
the region are likely events with between 1 and 3.9 events annually. Flood events have a 
“medium” range of impacts, accounting for annual property damages between $10,000 and 
$100,000 (adjusted for inflation). The potential exposure for flooding is “high” with $1 million 
or greater in potential damages. Warning time of at least one day is expected before an event. 
Table 4-15 outlines the hazard ranking for each of the hazard priority criteria related to riverine 
flooding. 

Table 4-15. Riverine Flooding Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Medium Medium Significant Medium Significant Significant 

 

4.6 Coastal Flooding 
4.6.1 Description 
Coastal flooding is the inundation of land areas along the coasts of oceans, bays, estuaries, 
coastal rivers by seawater that is greater than normal tide action. Coastal flooding is the result of 
storm surge caused by winds and forward motion associated with a storm that piles water up in 
front of it as it moves toward shore. This advancing surge combines with normal tides to create a 
storm tide that can increase the mean water level 15 feet or more. Severe storm surge is also 
frequently associated with nor’easters and hurricanes that impact the Northern Neck.  

A nor’easter is a macro-scale cyclone that can form during the fall, winter, or early spring and 
produces heavy snow, high wind, and rain. The term “nor’easter” refers to the direction of the 
system’s counter clockwise winds which usually manifests as an offshore air mass rotating 
counterclockwise northeast-to-southwest over the northwest quadrant of the cyclone or storm 
system. According to the National Weather Service, the U.S. East Coast provides an ideal 
breeding ground for nor’easters. During winter, the polar jet stream transports cold Arctic air 
southward across the plains of Canada and the United States, then eastward toward the Atlantic 
Ocean where warm air from the Gulf of Mexico and the Atlantic tries to move northward. The 
warm waters of the Gulf Stream help keep the coastal waters relatively mild during the winter, 
which in turn helps warm the cold winter air over the water. This difference in temperature 
between the warm air over the water and cold Arctic air over the land is the fuel that feeds 
nor’easters. High wind gusts, which can reach hurricane strength, are also associated with a 
nor'easter. The combination of high wind with heavy snow fall can result in blizzard conditions 
and can cause widespread power outages.  

4.6.2 Location and Extent 
The entirety of the Northern Neck is susceptible to the damaging effects of nor’easters due to its 
location adjacent to the Chesapeake Bay and near the Atlantic Ocean. Its low-lying coastal areas 
that are in close proximity to the shore, sounds, and estuaries are particularly exposed to the 
threat of flooding from storm surge and wind-drive waves that are associated with nor’easters. 
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Unlike a hurricane, a nor'easter can linger through several tides and cause more severe coastal 
flooding since each tide piles more water along shorelines and bays, becoming stationary or slow 
moving, continuing to spin and drench the impacted area. Nor’easters can also cause significant 
beach erosion that damages property and habitats.  

Storm surge heights, wind speed, fetch length, pressure and associated waves are dependent upon 
the configuration of the continental shelf (narrow or wide) and the depth of the ocean bottom 
(bathymetry). These as well as other factors can impact storm surge height and wave height. A 
narrow shelf, or one that drops steeply from the shoreline and subsequently produces deep water 
in close proximity to the shoreline, tends to produce a lower surge but higher and more powerful 
storm waves. Table 4-16 highlights the general impacts of storm surge hazards. 

Table 4-16. Storm Surge Impacts 

Extent of Hazard 
(Storm Surge) 

Impacts 

High: 4-10 feet Major structural flooding, loss of life, and major beach erosion 
Medium: 3-4 feet Flood damage to homes 

Low: 0-3 feet Damage to sea turtle nests, minor beach erosion 
 

4.6.3 Previous Occurrences 
The NCEI storm events database contains reports of 11 coastal flood events in the Northern 
Neck area totaling nearly $29 million in property damage. These events are primarily the result 
of storm surge associated with nor’easters and higher than average tidal flooding. Table 4-17 
lists the notable coastal flood events that have affected the Northern Neck. When no community-
specific description is given, the general description applies to the entire region. 

Table 4-17. Notable Coastal Flooding Events 
Event Date Hazard History 

January 27 – 28, 1998 

A nor'easter battered eastern Virginia on Tuesday, January 27 
and Wednesday, January 28. The slow movement of the storm 
combined with the highest astronomical tides of the month 
resulted in an extended period of gale to storm force onshore 
winds which drove tides to 6.44 feet above Mean Lower Low 
Water (MLLW) at Sewells Point in Norfolk. Locally moderate 
coastal flooding was reported across the Middle Peninsula and 
Northern Neck areas. 

February 4 – 6, 1998 

A nor'easter battered eastern Virginia from Tuesday, February 
3rd through Thursday, February 5th. The slow movement of the 
storm resulted in an extended period of gale to storm force 
onshore winds which drove tides to 7.0 feet above Mean Lower 
Low Water (MLLW) at Sewells Point in Norfolk.  

September 1, 2006 

Tides of 4 to 5 feet above normal, combined with 6 to 8 foot 
waves caused significant damage to homes, piers, bulkheads, 
boats, and marinas across portions of the Virginia's Northern 
Neck and Eastern Shore. Some of the most significant damage 
occurred in the Lewisetta area of Northumberland County. More 
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Table 4-17. Notable Coastal Flooding Events 
Event Date Hazard History 

than $21 million in damage was reported in the Northern Neck 
from this event. 

November 12 – 14, 2009 

An intense Nor'easter produced moderate to severe coastal 
flooding across much of eastern and southeast Virginia and the 
Virginia Eastern Shore. Several streets, homes and businesses 
were flooded in low lying areas that are close to or directly 
exposed to the Chesapeake Bay. There were also damaged piers, 
bulkheads, and groins. 

October 28 – 29, 2012 

Superstorm Sandy moved northward well off the Mid-Atlantic 
Coast then northwest into extreme southern New Jersey 
produced very strong northeast winds followed by very strong 
west or northwest winds. Very strong winds caused moderate to 
severe coastal flooding across portions of eastern and southeast 
Virginia. Water levels reached 2.0 feet to 3.5 feet above normal 
adjacent to the Chesapeake Bay and Rappahannock River 
resulting in moderate to severe coastal flooding. Reported 
property damages totaled more than $600,000 in the Northern 
Neck. 

October 2– 5, 2015 

A combination of Hurricane Joaquin near the Bahamas and 
strong high pressure over New England produced strong onshore 
winds over the Mid-Atlantic. The strength and duration of the 
onshore winds produced moderate coastal flooding along the 
Atlantic Coast and Chesapeake Bay. A tidal departure of 2 to 3 
feet resulted in moderate flooding along the Rappahannock 
River, Potomac River, and Chesapeake Bay. Several roads were 
closed, and a number of homes and other buildings sustained 
flood related damage. Hundreds of residents were evacuated 
from low-lying areas in Lancaster County on Virginia's Northern 
Neck. Reported property damages exceeded $1 million. 

September 30, 2016 

Prolonged east to northeast winds produced minor to moderate 
coastal flooding in parts of the Chesapeake Bay region. Water 
levels reached moderate flood levels on the Northern Neck. 
Tides of 2 feet above normal caused moderate flooding near the 
Potomac River and areas adjacent to the Chesapeake Bay. Water 
levels reached nearly 3.7 feet MLLW at Lewisetta VA. No 
damage was reported in the Northern Neck. 

 

4.6.4 Probability of Future Events 
The extensive coastal areas of the Northern Neck are considered equally at risk of experiencing 
the damaging effects of future Nor’easters. Coastal flooding is expected to occur in the Northern 
Neck once every two years and cause an average of $1.3 million in property and crop damages, 
based on past occurrences reported in the NCEI Storm Events Database. Nor'easters are expected 
to continue developing between the months of September and April, with the most powerful 
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storms affecting the area in January, February, and March but they can occur at any time. It 
should also be noted that anticipated sea level rise will increase the probability and intensity of 
future tidal flooding events in years to come. 

4.6.5 Vulnerability and Risk Assessment 
Table 4-18 shows the annualized damages for coastal flooding in the Northern Neck. The NCEI 
Storm Events data was annualized by dividing the total number of coastal flooding events by the 
length of record. The annualized values should only be utilized as an estimate of what can be 
expected in a given year. Using historical records, individual counties can expect to experience 
one event every two to five years. The Northern Neck can expect to see one coastal flooding 
event every two years. Annual total damages (adjusted for inflation) from these events for each 
county was found to be between $11,396 and $1,117,120, though it is possible that actual annual 
damages in some counties could be higher due to unreported damages. There are no expected 
deaths or injuries from these events.  

Table 4-18. Annualized Damages from Coastal Flooding 

Jurisdiction Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Lancaster 0.4 $91,330 $0 $91,330 0 0 
Northumberland 0.5 $1,117,120 $0 $1,117,120 0 0 

Richmond 0.1 $98,041 $0 $98,041 0 0 
Westmoreland 0.2 $11,396 $0 $11,396 0 0 
 

4.6.5.1 Vulnerability and Impact to People and Property 
The low-lying coastal areas of the Northern Neck are most vulnerable to the damaging effects of 
storm surge due to nor’easters and Hurricanes as well as above average tidal flooding. Non-
elevated structures built prior to the 1980s when National Flood Insurance Program (NFIP) 
building standards were adopted are especially vulnerable to damage. Storm surge has the 
potential to cause damage to foundations of structures, damage contents, cut off utilities such as 
power, damage infrastructure such as bridges and roads, and cause extensive beach erosion. 
Coastal erosion will be addressed as a separate hazard in Section 4.7. Many of the same 
vulnerabilities and impacts to people and property as described in the riverine flooding section 
apply also to coastal flooding. 

4.6.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined coastal flooding to be a 
significant hazard. Coastal flood events within the Northern Neck are a likely event with 
between 1 and 3.9 events annually. Coastal storm events have a high range of impacts, 
accounting for more than $100,000 (adjusted for inflation) in annual property damages. The 
potential exposure for coastal storms is high with more than $1 million in potential damages. 
Coastal flooding is ranked medium for having a warning time of at least one day before an event. 
Table 4-19 outlines the hazard ranking for each of the hazard priority criteria related to coastal 
flooding. 

Table 4-19. Coastal Flooding Hazard Priority 
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Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Medium High High Medium Significant Significant 

 

4.7 Coastal Erosion 
4.7.1 Description 
Coastal erosion is the landward displacement of the shoreline caused by the forces of waves and 
currents. Sea level rise, land subsidence and increasing rates of shoreline development intensify 
tidal erosion, causing property loss and water quality degradation. Coastal erosion has a 
significant impact on water quality and natural resources. About 4.7 million cubic yards of 
Chesapeake Bay shoreline erode each year, adding sediments, toxins, and nutrients to the 
water12. 

Coastal erosion poses an increasingly serious threat to the region’s local governments since each 
county features significant shoreline areas encompassing a large percentage of each 
communities’ higher value residential building stock. Coastal erosion is wearing away the land 
exacerbating the removal of beach or dune sediments. Wind and fast moving motor craft can also 
cause coastal erosion, initiating temporary or long term loss of sediment, rocks and redistribution 
of coastal sediments. These processes often result in shoreline loss due to erosion in one location 
balanced by nearby accretion. 

4.7.2 Location and Extent 
Coastal erosion impacts the four counties in the Northern Neck in varying degrees. The two 
driving forces of coastal erosion in the Northern Neck are the slow rise in sea level that started 
about 15,000 years ago that has flooded the coastal plain watersheds, and wave action from  
hurricanes and nor’easters.13 As the shorelines recede and erode, the bank material creates sandy 
beaches and is carried offshore to create sand bars.  

Erosion rates and potential impacts are highly localized. Coastal erosion rates are determined by 
four principle factors: storm frequency; storm type and direction; resulting wind, tides, current, 
and waves; and storm intensity and duration. Other forces which cause increased levels of storm 
water runoff and coastal erosion are: 

 human activity 
 grading 
 upland runoff 
 vegetation removal 

The beaches and dune system along the Chesapeake Bay are protected by the Coastal Primary 
Sand Dune Protection Act of 198014. Research by Hardaway et al. (2001) located, classified, and 

                                                 
12 “Eroding shores reshape the Chesapeake”, Blankenship, Karl, June  01, 1991,  

http://www.bayjournal.com/article/eroding_shores_reshape_the_chesapeake  

13 Shoreline Evolution Chesapeake Bay and Potomac River Shorelines Northumberland County, Virginia (2006), Hardaway et al.  
14 The General Assembly of Virginia enacted the Coastal Primary Sand Dune Protection Act (the Dune Act) in 
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counted the dune systems within the eight localities listed in the Act, including Northumberland 
and Lancaster Counties. Subsequently, the Northumberland County Dune Inventory was created 
by Hardaway et al. in 2003 to detail the location and nature of the jurisdictional primary dunes 
along the Northumberland County Chesapeake Bay shoreline. Figure 4-6 outlines an example of 
a typical Chesapeake Bay dune profile.15 

 
Figure 4-6. Typical Profile of a Chesapeake Bay Dune System 

 

Shoreline evolution studies have been completed for Northumberland (2006), Lancaster (2006), 
Richmond (2011), and Westmoreland (2012) Counties by the Virginia Institute of Marine 
Science (VIMS) to document how these dune profiles have evolved since 1937 using aerial 
imagery. The results of these analyses can be found in Appendix B. Erosion extent is related to 
the following factors defined by the Virginia Department of Mines, Minerals and Energy 
(DMME):  

 composition of the shoreline (rock, sand, clay, marsh, or man-made structures) 
 fetch 
 orientation to prevailing wind direction 
 relative sea-level rise 

Additionally, there is the localized effect of land subsidence, and flood heights that can vary by 
several feet over the tidal areas given basin shape, wind direction, and state of the tide. The 
effects of coastal erosion can be seen in  

                                                 

1980. The Dune Act was originally codified in § 62.1‐13.21 to ‐13.28. The Dune Act is now recodified as 

Coastal Primary Sand Dunes and Beaches in § 28.2‐1400 to ‐1420. 

15 Hardaway, C.S., Jr., L.M. Varnell, D.A. Milligan, G.R. Thomas, and C.H. Hobbs, III, 2001. Chesapeake Bay Dune Systems: 

Evolution and Status. Technical Report. Virginia Institute of Marine Science, College of William & Mary, Gloucester Point, Virginia. 
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Figure 4-7, an example of a major slump feature found at the Nomini Cliffs in Westmoreland 
County along a scarp.16 A scarp is a steep slope along the coastline, often as part of a series of 
beach ridges that are produced by higher stands of sea level, or a low, steep beach slope caused 
by wave erosion. A slump is caused by the erosion of fine-grained silt and clay (basal clay 
layers) at the base of a scarp, giving way to the upper layer of sand.17 

 

 
Figure 4-7. Major Slump Feature Along Nomini Cliffs in Westmoreland County 

 

4.7.3 Previous Occurrences 
The College of William and Mary’s Virginia Institute of Marine Science published a series of 
Shoreline Evolution studies for Lancaster (2006), Northumberland (2006), Richmond (2011), 
and Westmoreland (2012) counties. Recent and historical aerial imagery was obtained to analyze 
the past shoreline positions and understand trends in shoreline evolution. The rate of change for 
each plate, which is a mosaic of aerial images, is an average across large sections of shoreline 
between 1937 and 2002 (Lancaster and Northumberland) and 1937 and 2009 (Richmond and 
Westmoreland).  

For each county in the Northern Neck, the three plates with the highest rate of change were 
summarized in Table 4-20. The highest rate of change, -11.1 feet per year, was observed in 
Lancaster County along the shoreline between Mosquito Point and Windmill Point. The entire 
Windmill Point area experienced high rates of change. Northumberland County also experienced 
comparably high rates of change, especially at Jarvis and Bluff Points along the Chesapeake Bay. 

                                                 
16 Shoreline Management in Chesapeake Bay, Hardaway, C.S., and Byrne, R.J. October 1999, Virginia Sea Grant Publication 

17 Ibid. 
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Table 4-20. Northern Neck Top Areas of Coastal Erosion by County 

County Location 

 Rate of 
Change 
(ft/year) Description 

Lancaster Plate 16A -11.1 Shoreline between Mosquito Point and Windmill Point  

Lancaster Plate 17 -6.7 Windmill Point 

Lancaster Plate 18 -4.6 Shoreline outside of Little Bay 

Northumberland Plate 21 -8.8 Jarvis Point 

Northumberland Plate 5 -7.4 Great Point and Walnut Point 

Northumberland Plate 22 -6.9 Bluff Point and area fed by Henrys Creek 

Richmond ~Plate 14 -3.1 L Rappahannock River - Richardson Creek 

Richmond ~Plate 9 -2.1 
G Rappahannock River - Shoreline just north of 
Totuskey Creek  

Richmond ~Plate 10 -1.5 
H Rappahannock River Shoreline just north of Totuskey 
Creek 

Westmoreland ~Plate 12 -4 I Nomini Bay, Hollis Marsh  

Westmoreland ~Plate 31 -2.2 P Potomac River, Jackson Creek to Sandy Point  

Westmoreland ~Plate 36 -1.4 Q Potomac River, Sandy Point to Lynch Point  

Source: Data obtained from the Virginia Institute of Marine Science’s Shoreline Evolution studies for Lancaster, 
Northumberland, Richmond, and Westmoreland counties. 

Note: For the Richmond and Westmoreland studies, the shoreline segments analyzed for the rate of change 
analysis were lettered. The lettered segments do no line up one-to-one with the numbered plates therefore the 
lettering was maintained in the Description column and a plate number was estimated for the Location column. 

 

4.7.4  Probability of Future Events 
The Northern Neck will continue to be impacted by hurricanes and nor’easters in the future. 
These severe storms will cause shoreline erosion from increased wave action that will exacerbate 
the rate of erosion that already occurs on the Northern Neck during normal tidal conditions. 
While there is no single continuous record of coastal erosion events for the Northern Neck, 
coastal erosion is a constant and pervasive issue that could cost the Northern Neck billions in 
future property damages. The Northern Neck includes more than 1,000 miles of shoreline that 
includes beaches, marinas, and historic towns that contain valuable waterfront property. With the 
increase in storm events and sea level rise in the future, coastal erosion will be an increasing 
threat to the region. 

4.7.5 Vulnerability and Risk Assessment 

4.7.5.1 Vulnerability and Impact to People and Property 
Some of the assets most vulnerable to coastal erosion in the Northern Neck are infrastructure 
such as bridges and roads, personal property, public and private beaches, and the natural habitats 
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of shorebirds and other wildlife. Severe storms such as hurricanes and nor’easters that impact the 
Northern Neck have the potential to exacerbate the coastal erosion due to the higher wave action 
and storm surge. Severe storms can remove wider beaches, along with substantial dunes, in a 
single event. In undeveloped areas, these recession rates are not likely to cause significant 
concern, but in more heavily populated locations, one or two feet of erosion may be considered 
catastrophic to beach and shore-front property. 

Shoreline protection installations, such as bulkheads and seawalls, can have positive and 
negative effects on the surrounding area. Eroding sediment banks that once provided sands for 
beaches, spits and offshore bars no longer has a supply of natural sand input. In addition, these 
now-protected segments of shoreline will remain as hard points or headland features while 
adjacent unprotected properties will continue to erode, sometimes at an accelerated rate18.  

To understand the quantity of assets in the Northern Neck at risk of coastal erosion, an exposure 
analysis was performed using data from each county. For Richmond and Westmoreland counties, 
actual building footprints and tax assessment values were used to determine the value of coastal 
property exposed to the hazard. For Lancaster and Northumberland Counties, the FEMA 2010 
TIGER Census block data was used to estimate property value exposed. Since rising sea level is 
a driving factor of coastal erosion, the USGS Climate Resilience Toolkit dataset that assesses the 
coastal vulnerability to sea level rise was used to estimate areas at high risk of erosion. This 
dataset includes a Coastal Vulnerability Index (CVI) that provided a subjective assessment of 
local risk along with sea level rise.19 The dataset includes ranking values from very low, low, 
moderate, high, and very high. The entire Northern Neck’s coastal areas were assessed at a 
“high” risk for coastal erosion compared to other national coastal areas.  

To quantify the potential exposure and risk of the Northern Neck, a 500 foot buffer was created 
around the CVI shoreline and intersected with the building footprints or Census blocks of each 
county. The total risk exposure in Lancaster and Northumberland Counties was much higher 
because the Census blocks include a much larger area than individual buildings and therefore 
have a higher total value that could potentially be exposed. Since a national data set was used, 
shoreline resolution is also poor at the county level. With advances in climate change and sea 
level rise research, it is anticipated that some of these data gaps will be filled as more 
information becomes available to future hazard mitigation plan updates. However, at this time 
this analysis provides a reasonable estimate of the property, most of it residential, at risk to 
coastal erosion. A summary of the exposure within 500 feet of the CVI shoreline is shown in 
Table 4-21. 

Table 4-21. Building Exposure to Coastal Erosion in Northern Neck 

County 
Number 
Affected 

Exposure 
within 500 ft. 

Percent 
Affected

Total 
Count 

Total Value 

Richmond 222 Buildings $16,600,000 1.83% 9749 $906,014,000
Westmoreland 1550 Buildings $209,000,000 8.04% 20963 $2,598,329,000

Lancaster 
324 Census 

Blocks 
$792,000,000 41.1% 1071 $1,928,632,000

                                                 
18  Shoreline Management in Chesapeake Bay, Hardaway, C.S., and Byrne, R.J. October 1999, Virginia Sea Grant Publication 

19 USGS. Coastal Vulnerability to Sea‐Level Rise. https://pubs.usgs.gov/dds/dds68/htmldocs/data.htm  
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Table 4-21. Building Exposure to Coastal Erosion in Northern Neck 

County 
Number 
Affected 

Exposure 
within 500 ft. 

Percent 
Affected

Total 
Count 

Total Value 

Northumberland 
651 Census 

Blocks 
$1,130,000,000 51.7% 1603 $2,187,319,000

Northern Neck  N/A $2,147,600,000 25.67% 33386 $7,620,294,000
 

4.7.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined coastal erosion to be a 
moderate hazard in the Northern Neck. Coastal erosion within the Northern Neck is a highly 
likely event with more than four predicted events annually. Coastal erosion events can have a 
wide range of impacts, however no recorded property damages were available to quantify that 
prior impact. Damages have been ranked “significant” because damages are reported as caused 
by hurricanes, tropical depressions, nor’easters, etc. However, the potential exposure for coastal 
erosion is “significant” based on a vulnerability analysis that estimated exposure exceeding $1.0 
million. Coastal erosion is ranked very low for having a warning time of more than three days 
before an event. Table 4-22 outlines the hazard rankings for each of the hazard priority criteria 
related to coastal erosion. With ongoing climate change, sea level rise and coastal erosion 
research, it is highly likely that the coastal erosion ranking will grow to ‘significant’ in the next 
plan update HIRA.  

Table 4-22. Coastal Erosion Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite Rank 

Significant 
Damages not 
reported as 

erosion 
Medium Low Significant Medium 

 

4.8 Hurricanes  
4.8.1 Description 
A tropical cyclone is defined by the NOAA’s National Hurricane Center as a warm-core non-
frontal synoptic-scale cyclone, originating over tropical or subtropical waters, with organized 
deep convection and a closed surface wind circulation about a well-defined center. Tropical 
cyclones are defined by atmospheric and hydrologic characteristics such as severe winds, storm 
surge flooding, high waves, coastal erosion, extreme rainfall, thunderstorms, lightning, and, in 
some cases, tornadoes. Tropical cyclones that impact the east coast of the United States originate 
in the Atlantic basin, which includes the Atlantic Ocean, Caribbean Sea, and Gulf of Mexico. 

Depending on strength, tropical cyclones are classified as hurricanes or tropical storms. The 
Saffir-Simpson Hurricane Wind Scale (Table 4-23) uses wind speed, central pressure, and 
damage potential to create storm classifications. This scale is the standard describing an event’s 
disaster potential. The Scale uses a 1 to 5 categorization based on the hurricane's intensity at the 
indicated time. The scale provides examples of the type of damage and impacts in the United 
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States associated with winds of the indicated intensity. In general, damage rises by about a factor 
of four for every category increase.  

Table 4-23. Saffir-Simpson Hurricane Wind Scale and Typical Damages 

Category 

Sustained 
Wind 

Speeds  
(mph) 

Surge 
(ft.) 

Pressure 
(mb) 

Typical Damage 

Tropical 
Depression 

<39 -- -- 
 

Tropical 
Storm 

39-73 -- -- 
 

Hurricane 1 74-95 4-5 > 980 

Very dangerous winds will produce some 
damage: Well-constructed frame homes 
could have damage to roof, shingles, vinyl 
siding, and gutters. 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. 

Hurricane 2 96-110 6-8 965-980 

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. 

Hurricane 3 111-129 9-12 945-965 

Devastating 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 after the storm passes. 

Hurricane 4 130-156 13-18 920-945 

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 residential areas. Power outages will 
last weeks to possibly months. Most of the 
area will be uninhabitable for weeks or 
months. 
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Table 4-23. Saffir-Simpson Hurricane Wind Scale and Typical Damages 

Category 

Sustained 
Wind 

Speeds  
(mph) 

Surge 
(ft.) 

Pressure 
(mb) 

Typical Damage 

Hurricane 5 > 157 > 18 < 920 

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 residential areas. Power outages will 
last for weeks to possibly months. Most of 
the area will be uninhabitable for weeks or 
months. 

Source: NOAA National Hurricane Center: http://www.nhc.noaa.gov/aboutsshws.php? 

 

4.8.2 Location and Extent 
All areas within the Northern Neck are equally at risk of being affected by a hurricane, but storm 
damage is dependent on the specific storm track, whether the storm hits the area at high tide, and 
many other localized factors. The hurricanes that affect Virginia typically form in the Atlantic or 
Gulf of Mexico during the months of June through November. These storms form from strong 
low-pressure systems originating in the tropics, which cause the updraft of warm ocean water. 
Typically, these systems result in strong damaging winds and high seas that can cause flooding 
and shoreline erosion. A storm originating in the Atlantic is defined as a hurricane when the 
maximum sustained winds reach 74 miles per hour. Below this level, it is defined as either a 
tropical storm or tropical depression. 

A hurricane or storm track is the line that delineates the path of the eye of a hurricane or tropical 
storm. The average diameter of hurricane force winds is 100 miles, with tropical storm force 
winds extending out 300 – 400 miles. Figure 4-8 shows the distribution of the four wind zones in 
the United States that reflect the number and strength of extreme windstorms. The Northern 
Neck is located in a “Hurricane-Susceptible Region” of Zone II where damaging wind speeds of 
up to 160 mph can be experienced. Buildings should be built to withstand this “design” wind 
event.  
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Figure 4-8. Wind Zones in the United States 

 

Storm surge flooding can push inland, and riverine flooding associated with heavy inland rains 
can be extensive. High winds are associated with hurricanes, with two significant effects: 
widespread debris due to downed and damaged trees and building debris; and power outages. 
The Northern Neck is especially vulnerable to hurricanes and their impacts. A tropical cyclone or 
hurricane has the potential to affect the entire region demonstrated by many past topical 
depressions, tropical storms and hurricanes. As a storm moves into more shallow waters, wave 
heights may lessen, but water levels rise, bulging up on the storm’s front right quadrant in what 
is called the "storm surge." This is the deadliest part of a hurricane. Storm surge and wind driven 
waves can devastate a coastline 

4.8.3 Previous Occurrences 
According to the NCEI database, three reported hurricanes have impacted the Northern Neck: 
Hurricanes Fran, Floyd and Isabel. While these storms did not directly track over the Northern 
Neck, damages were reported in the area due to coastal flooding and high wind associated with 
the storms because of their relative high strength in the storms’ northeastern quadrant. There 
have also been four tropical storms that have impacted the Northern Neck. Table 4-24 
summarizes the most significant hurricanes and tropical storm to impact the Northern Neck.  

Table 4-24. Previous Occurrences of Hurricane 

Event Date Hazard History 

September, 5, 1996 
Hurricane Fran was a Category 3 hurricane that struck Virginia and 
North Carolina in September, 1996. In Virginia, winds between 39 
and 73 mph lashed Chesapeake Bay and increased water levels in the 
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Table 4-24. Previous Occurrences of Hurricane 

Event Date Hazard History 

Potomac River around the nation's capital. There was severe damage 
to power lines that left 415,000 households in Virginia without 
electricity, making it the largest storm related power outage in history 
until Hurricane Isabel in 2003. Along the Rappahannock River, a 
storm surge of 5 foot damaged or sank several small boats and 
damaged wharfs and bulkheads. An F1 tornado touched down in 
Lancaster County on the Northern Neck, producing winds up to 90 
mph that caused $2.5 million in residential damage to 45 structures 
and $200,000 in commercial damage.  

September 15, 1999 

Hurricane Floyd was a Category 1 hurricane as it entered Virginia on 
September 15, 1999. For the Northern Neck area, Hurricane Floyd 
brought very heavy rainfall due to the presence of a stalled frontal 
boundary. The rainfall led to overflowing rivers in the Chowan River 
Basin, some of which exceeded 500-year flood levels. 
Northumberland and Lancaster counties reported a total of $1.1 
million in property damage and $147,000 in crop damage as result of 
this storm.  

September 18, 2003 

Hurricane Isabel was a Category 1 hurricane as it crossed the Virginia 
Beach area. Sustained tropical storm force winds with frequent gusts 
to hurricane force occurred over Eastern Virginia, along and near the 
Chesapeake Bay and Atlantic coastal waters. While Hurricane Isabel 
ultimately made landfall in Ocracoke Island, NC and tracked inland 
west of Richmond, Virginia, the high winds and storm surge greatly 
affected the Northern Neck region. The storm surge at Colonial Beach 
in Westmoreland County reached 6.5 feet. The storm caused 
widespread power outages, downed numerous trees and eroded 
beaches throughout the Northern Neck. Westmoreland County 
reported about $450,000 in crop damage as a result of the storm.  

September 1, 2006 

The remnants of Tropical Storm Ernesto interacted with an unusually 
strong high pressure over New England to generate strong winds, 
heavy rainfall, and storm surge-related tidal flooding and damage. 
Five to 8 inches of rainfall amounts were common across central and 
eastern Virginia. This rainfall caused flooding in many areas, 
although no substantial river flooding resulted from the heavy rain. 
Wind gusts of 60 to 70 mph occurred on the Eastern Shore of 
Virginia, as well as areas adjacent to the Chesapeake Bay from 
Yorktown northward. Tides were particularly high from communities 
adjacent to the York River, northward through the Rappahannock 
River to tidal portions of the Potomac River. Tides of 4 to 5 feet 
above normal, combined with 6 to 8 foot waves, caused significant 
damage to homes, piers, bulkheads, boats, and marinas across 
portions of the Peninsula and Middle Peninsula near the Chesapeake 
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Table 4-24. Previous Occurrences of Hurricane 

Event Date Hazard History 

Bay and adjacent tributaries. At some locations on the Middle 
Peninsula, Northern Neck and Eastern Shore, the tidal flooding and 
damage rivaled that from Hurricane Isabel in 2003. Power outages 
were widespread across the Virginia’s Northern Neck and Middle 
Peninsula. Reported property damages in Northumberland county 
were over $23 million (2017$).  

August 27, 2011 

Hurricane Irene affected the Mid-Atlantic Region by bringing strong 
winds, storm surge flooding, and up to 12 inches of rain across 
eastern North Carolina, central and eastern Virginia, and the 
DELMARVA peninsula. Although Irene passed east of the Mid-
Atlantic coast, the most substantial wind damage occurred in a swath 
from Caroline and Westmoreland counties (Northern Neck) 
southward into the Richmond metropolitan area, then southeastward 
into Surry, Sussex, James City, and Southampton counties. Winds 
estimated between 70 and 80 mph downed many trees, blocked roads 
and caused widespread power outages. The Richmond Times-
Dispatch reported widespread downed trees, standing water, and 
minor damage to homes.  

October 28, 2012 

Hurricane Sandy was the deadliest and most destructive hurricane of 
the 2012 Atlantic hurricane season, and the second-costliest hurricane 
in United States history. On October 26, Governor of Virginia Bob 
McDonnell declared a state of emergency.  

October 8, 2016 

Hurricane Matthew was a powerful and devastating tropical cyclone 
which became the first Category 5 Atlantic hurricane since Hurricane 
Felix in 2007. While damage was primarily confined to the coast in 
Florida and Georgia, torrential rains spread inland in the Carolinas 
and Virginia, causing widespread flooding. Impacts to the Northern 
Neck were localized.  

 

4.8.4 Probability of Future Events 
Hurricanes are a low probability event that can greatly impact large areas. Based on the NCEI 
historic records of hurricane activity to the Northern Neck, it is estimated that the area will 
experience one hurricane or tropical storm every three to four years and an average of $292,000 
in property and crop damages. Virginia’s hurricane season is June 1 through November 30 but 
usually the most intensive hurricanes occur during August and September.  

4.8.5 Vulnerability and Risk Assessment 
Table 4-25 shows the annualized damages for hurricanes in the Northern Neck. The NCEI Storm 
Events data was annualized by dividing the total number of hurricane events by the length of 
record. The annualized values should only be utilized as an estimate of what can be expected 
annually. Using historical records, individual counties can expect to experience one hurricane or 
tropical storm every five to 10 years. The Northern Neck can expect to experience hurricanes and 
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tropical storms in a similar frequency. Annual total damages (adjusted for inflation) from these 
events for each county was found to be between $46,249 and $106,248, though it is possible that 
actual annual damages in some counties could be higher due to unreported damages. There are 
no expected deaths or injuries from these events.  

Table 4-25. Annualized Damages from Hurricanes 

Jurisdiction Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Lancaster 0.2 $39,482 $24,722 $64,204 0 0 
Northumberland 0.2 $47,344 $58,904 $106,248 0 0 

Richmond 0.1 $6,340 $39,909 $46,249 0 0 
Westmoreland 0.1 $24,574 $51,612 $76,187 0 0 

 

4.8.5.1 Vulnerability and Impact to People and Property 
Secondary hazards from a hurricane often include high winds, flooding, heavy waves, and 
tornadoes. Hurricane force winds can easily destroy poorly constructed buildings and mobile 
homes. Once inland, the hurricane's band of thunderstorms produces torrential rains and, 
sometimes, tornadoes. A foot or more of rain may fall in less than a day causing flash floods and 
localized shoreline landslides. The rain eventually drains into the Potomac and Rappahannock 
Rivers and their tributaries which can exacerbate coastal flooding. Hurricane or tropical 
depression force winds damage and topple trees, impact utilities, and damage buildings. Utilities, 
including power, water and waste water treatment and communications can be impaired for days, 
or in the case of 2003’s Hurricane Isabel, for weeks. Transportation networks can be impassable 
due to high standing water, debris on roadways, and damaged roads and bridges.  

4.8.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined hurricane to be a 
“significant” hazard in Northern Neck. Hurricane events within the Northern Neck are somewhat 
likely events with less than one event annually. Hurricane events have a “high” range of impacts, 
accounting for over $100,000 (adjusted for inflation) in annualized property damages. The 
potential exposure for hurricane events is “high” with more than $1 million in potential damages. 
Hurricane is ranked low for having a warning time of at least two days before an event. Table 
4-26 outlines the hazard ranking for each of the hazard priority criteria related to hurricane 
events. 

Table 4-26. Hurricane Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Medium Significant Significant Low Significant Significant 
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4.9 Severe Weather (Thunderstorms, Severe Wind, Lightning, and Hail) 
4.9.1 Description 
For the purposes of the hazard mitigation plan update, severe weather includes thunderstorms, 
severe wind, lightning, and hail events. The National Weather Service (NWS) defines a 
thunderstorm as a localized storm produced by a cumulonimbus cloud and accompanied by 
lightning and thunder. Thunderstorms are typically the result of warm, moist air that is pushed 
upwards into the atmosphere where it cools and forms into cumulonimbus clouds. As the air 
continues to cool, it starts to form water droplets or ice. As these droplets or ice start to fall, they 
may collide and combine many times into larger forms before reaching the Earth’s surface. 
These severe storms are associated with the presence of strong winds, thunder, and lightning. It 
is also possible to experience a thunderstorm with no precipitation which can cause wildfires to 
occur. Thunderstorms can form in any geographic region, and are sometimes the cause of other 
natural phenomena such as downburst winds, heavy rain, flash floods, large hailstones, 
tornadoes, and waterspouts.  

A severe thunderstorm includes damaging winds greater than 58 mph (50 knots) or greater and 
hail one inch or larger in diameter. Severe winds have been further broken down into three 
categories by the NWS Storm Events database: 

 High Wind: Sustained non-convective winds of 35 knots (40 mph) or greater lasting for 
one hour or longer or winds (sustained or gusts) of 50 knots (58 mph) for any duration (or 
otherwise locally/regionally defined), on a widespread or localized basis. In some 
mountainous areas, the above numerical values are 43 knots (50 mph) and 65 knots (75 
mph), respectively.  

 Strong Wind: Non-convective winds gusting less than 50 knots (58 mph), or sustained 
winds less than 35 knots (40 mph) resulting in a fatality, injury, or damage.  

 Thunderstorm Wind: Winds, arising from convection (occurring within 30 minutes of 
lightning being observed or detected), with speeds of at least 50 knots (58 mph), or winds 
of any speed (non-severe thunderstorm winds below 50 knots) producing a fatality, injury, 
or damage. Events with maximum sustained winds or wind gusts less than 50 knots (58 
mph) should be entered as a Storm Data event only if they result in fatalities, injuries, or 
serious property damage.  

Hail is precipitation in the form of ice pellets larger than five mm that forms in thunderstorms 
between currents of rising air (updrafts) and currents of descending air (downdrafts) as shown in 
Figure 4-9. These events typically occur in late spring and early summer. One criteria for severe 
thunderstorms, as defined by the NWS, is hail that is one inch in diameter (quarter-size) or 
larger.  
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Figure 4-9. Formation of Hail (Source: NOAA) 

 

Lightning is defined by the NWS as a visible electrical discharge (i.e. lightning bolt) produced 
by a thunderstorm. The discharge may occur within or between clouds, between the cloud and 
air, between a cloud and the ground or between the ground and a cloud. A bolt of lightning can 
reach temperatures approaching 50,000 degrees Fahrenheit. Lightning rapidly heats the sky as it 
flashes, but the surrounding air cools following the bolt. This rapid heating and cooling of the 
surrounding air causes thunder.  

4.9.2 Location and Extent 
Since it is difficult to determine the probability of future occurrences in a specific area with any 
degree of accuracy, all areas within the Northern Neck are assumed to be equally at risk to the 
damaging effects of a thunderstorm that causes high wind, lightning, or hail. Therefore, all assets 
across the region should be considered vulnerable to these hazards and precautions should be 
taken to protect them.  

Using the NWS definition for a severe thunderstorm, dime-sized hail is considered a minimum 
hazard and quarter-sized hail is considered a major hazard. Quarter-sized hail can cause 
significant damage to agricultural crops and livestock, as well as property such as automobiles, 
aircraft, and roofs. Although rare, large hailstones may even cause injury or death. The amount 
of cover obtained during a hail storm can greatly reduce the risk to human health during these 
events.  

While there is no established index for lightning, a lightning strike is considered to be of 
minimum severity when it has limited impacts on infrastructure (ex. tree limbs) and major 
severity when it causes extensive damage (ex. loss of life, fire, structural damage). The potential 
damages resulting from lightning strikes are primarily injury, loss of life, power outages, 
business interruption, fire and minor structural damage. A false sense of security often leads 
people to believe that they are safe from a lightning strike because it may not appear to be near 
their location. However, lightning can strike 10 miles away from a rain column, which puts 
people that are still in clear weather at risk.  
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High wind events can occur for a variety of reasons: low and high pressure systems, isolated 
thunderstorms, tropical cyclones, and Nor’easters. Using the NWS severe wind categories listed 
above, sustained non-convective winds of 40 mph or greater lasting for one hour or longer or 
winds (sustained or gusts) of 58 mph for any duration, on a widespread or localized basis are 
considered a minimum severity event. A major severe event would be wind events of greater 
than 58 mph or a wind event resulting in death, injury or significant damage.  

4.9.3 Previous Occurrences 
There have been 254 severe wind events (including high wind, strong wind, and thunderstorm 
wind), four lightning strikes and 74 hail events recorded in the Northern Neck according to the 
NCEI Storm Events Database. Based on the NCEI Storm Events Database, the most significant 
severe weather events in the Northern Neck are extracted and summarized in Table 4-27. 
Significant events include any event that caused a death or injury (direct or indirect), as well as 
the top seven most costly events in terms of property damage. No direct deaths or indirect 
injuries were reported.  

Table 4-27. Significant Severe Weather Events 

Location 
Event 
Date 

Event Type 
Wind 

Speed/Mag
nitude 

Direct 
Injuries 

Indirect 
Deaths 

Property 
Damage 
($2017) 

Northumberland 9/1/2006 High Wind 37 0 0 $15,000,000

Lancaster 7/12/2009 
Thunderstorm 

Wind 
52 0 0 $1,000,000

Lancaster 7/12/2009 
Thunderstorm 

Wind 
52 0 0 $1,000,000

Lancaster 7/12/2009 
Thunderstorm 

Wind 
50 0 0 $1,000,000

Lancaster 9/1/2006 High Wind 35 0 0 $200,000
Lancaster 7/16/2000 Lightning 0 0 $50,000
Lancaster 8/6/2000 Lightning 0 0 $50,000

Lancaster 5/2/1989 
Thunderstorm 

Wind 
100 3 0 $0

Richmond 6/13/2013 
Thunderstorm 

Wind 
52 0 1 $5,000

Westmoreland 4/21/2017 
High Wind, 

Hail 
125 0 0 

Reported 
damage to 

170 
residences; 

$8M in 
damages in 

Colonial 
Beach. 

 

The likelihood and potential severity of thunderstorm wind/lightning/hail events can be assessed 
by reviewing the number and severity of thunderstorm events that have occurred in the period of 
history available for the Northern Neck. Of the 254 severe wind events, 76 did not have a 
recorded magnitude or had a magnitude of 0 within the NCEI database. Of the remaining 178 
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recorded events, the recorded wind speeds varied from 28 to 100 miles per hour (mph). There are 
a significant number of severe wind events reported because during the same incident, such as an 
isolated thunderstorm, it can result in multiple reports of thunderstorm wind (of various speeds) 
from different towns in the same county. Table 4-28 shows the distribution of events by recorded 
wind speed, where the maximum wind speeds for an average thunderstorm range from 50 to 55 
mph. Similarly, Table 4-29 shows the distribution of hail events by recorded hail size, where a 
majority of reported hail events in the Northern Neck are one inch or less in size.  

Table 4-28. Frequency of Severe Wind Events 

Wind Speed 
(mph) 

Number of 
Events 

Not Recorded 43 
0-30 33 
31-35 1 
36-40 3 
41-45 0 
46-50 150 
51-55 10 
56-60 7 
61-65 3 
66-70 2 
71-75 0 
76-80 1 
81-85 0 
86-90 0 
91-95 0 
96-100 1 
Total 254 
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Table 4-29. Frequency of Hail Events 

Hail Size (in.) 
Object Analog 

Reported 
Number of 

Events 

0.5 Marble, moth ball 0 
0.75 Penny 25 
0.88 Nickel 11 

1 Quarter 19 
1.25 Half dollar 1 
1.5 Walnut, ping pong 5 
1.75 Golf ball 11 

2 Hen egg 2 
2.5 Tennis ball 0 
2.75 Baseball 0 

3 Tea cup 0 
4 Softball 0 

4.5 Grapefruit 0 
Total 74 

 

4.9.4 Probability of Future Events 
The chance of future occurrences of high wind, hail and lightning in the Northern Neck is high: 
between five and six events each year after annualizing reported events by the length of record 
from the NCEI database. Based on the frequency tables above, the average hail event is expected 
to produce hail sizes ranging from 0.75” and 1.” Future severe wind events will likely cause 46 
to 55 mph gusts and sustained winds. 

4.9.5 Vulnerability and Risk Assessment 
Table 4-30 shows the annualized damages for severe weather events in the Northern Neck. The 
NCEI Storm Events data was annualized by dividing the number of severe weather events by the 
length of record. The annualized values should only be used as an estimate of what can be 
expected each year. Using historical records, an individual county can expect to experience 
between one to two severe weather events annually. The Northern Neck can expect to see 
between five and six events annually. Annual total damages (adjusted for inflation) from these 
events for each county was found to be between $3,454 and $289,889, though it is possible that 
actual annual damages in some counties could be higher due to unreported damages. There was a 
reported injury in Lancaster County due to severe weather, however overall for the Northern 
Neck there are no expected deaths or injuries from these events. 
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Table 4-30. Annualized Damages from Severe Weather 

Jurisdiction Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Lancaster 1.2 $62,629 $0 $62,629 0 0.048 
Northumberland 1.1 $289,889 $0 $289,889 0 0 

Richmond 1.9 $3,349 $105 $3,454 0 0 
Westmoreland 1.8 $4,303 $0 $4,303 0 0 

 

4.9.5.1 Vulnerability and Impact to People and Property 
High wind events pose a danger because they can result in localized or widespread power 
outages, property damage, and falling trees. Mobile homes are particularly vulnerable to high 
winds, especially if improperly anchored. Injury or death can result from falling objects, vehicle 
accidents, and flying debris. Most deaths associated with extreme wind events occur in cars, 
especially lightweight vehicles and high-profile tractor trailers. 

Older critical facilities are vulnerable to wind damage due to the age of construction and possible 
poor condition. It is important to identify specific critical facilities and assets that are most 
vulnerable to the hazard. Evaluation criteria include the age of the building (and what building 
codes may have been in effect at the time of construction), type of construction, and condition of 
the structure (i.e., how well the structure has been maintained).  

4.9.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined severe weather events to be a 
“moderate” hazard in Northern Neck. Severe weather events within the Northern Neck are highly 
likely events with more than four events annually. Severe weather events have a “high” range of 
impact, accounting for more than $100,000 (adjusted for inflation) in annual property damages. 
The potential exposure for severe weather events is “medium” with between $100,000 and $1.0 
million in potential damages. Severe weather is ranked medium for having a warning time of at 
least one day before an event. Table 4-31 outlines the hazard rankings for each of the hazard 
priority criteria related to severe weather events. 

Table 4-31. Severe Weather Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Significant Significant 
N/A – Did 
not rank 

Medium Medium Medium 

 

4.10 Tornado 
4.10.1 Description 
A tornado is described as a violently rotating column of air extending from a thunderstorm to the 
ground. The rotating column of air often resembles a funnel-shaped cloud. Winds are typically 
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less than 100 mph, with the most violent tornado wind speeds exceeding 250 mph. The widths of 
most Virginia tornados are generally several yards across, but the path length can vary from a 
few hundred yards to dozens of miles long. A tornado moves at speeds between 30 and 125 miles 
per hour (mph), and can generate winds that reach 300 mph.  

4.10.2 Location and Extent 
In the United States, tornadoes have been classified on the Fujita Scale, assigning numeric scores 
from zero to five (or higher) based on the severity of observed damages. The traditional Fujita 
scale, introduced in 1971, was used to rate the intensity of tornadoes thereafter, and was also 
applied to previously documented tornadoes. The scale assigns numerical values for wind speeds 
inside the tornado according to the type of damage and degree of the tornado. Most tornadoes are 
F0 and F1, resulting in little widespread damage. Low-intensity tornadoes can also cause 
localized transportation route disruption due to debris from trees and impacted buildings, signs, 
etc. Utilities can also be out of service for several days due to downed power and phone lines. A 
tornado’s intense power can destroy buildings, especially manufactured homes, downed power 
lines and can cause significant tree and crop damage.  

In February, 2007, an “enhanced” Fujita scale was implemented with somewhat lower wind 
speeds at the higher F-numbers, and more thoroughly-refined structural damage indicator 
definitions. It was developed to better align tornado wind speeds with associated damages. Table 
4-32 shows the differences between the old and new tornado intensity scales, wind speeds, 
typical damages, and frequency. 

Table 4-32. Tornado Damage Scale 

Derived EF Scale Fujita Scale 

Damage Frequency EF 
Number 

3 Second 
Gust 

(mph) 

F 
Number 

3 Second 
Gust 

(mph) 

EF0 65 to 85 F0 40 to 72 
Light Damage. Some damage to 

chimneys, TV antennas, roof 
shingles, trees, and windows 

29% 

EF1 86 to 110 F1 73 to 112 

Moderate Damage. 
Automobiles overturned, 
carports destroyed, trees 

uprooted 

40% 

EF2 111 to 135 F2 113 to 157 

Considerable Damage. Roofs 
blown off homes, sheds and 

outbuildings demolished, 
mobile homes overturned 

24% 

EF3 136 to 165 F3 158 to 206 

Severe Damage. Exterior walls 
and roofs blown off homes. 
Metal buildings collapsed or 

severely damaged. Forests and 
farmland flattened. 

6% 
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Table 4-32. Tornado Damage Scale 

Derived EF Scale Fujita Scale 

Damage Frequency EF 
Number 

3 Second 
Gust 

(mph) 

F 
Number 

3 Second 
Gust 

(mph) 

EF4 166 to 200 F4 207 to 260 

Devastating Damage. Few 
walls, if any, standing in well-
built homes. Large steel and 
concrete missiles thrown far 

distances. 

2% 

EF5 Over 200 F5 261 to 318 

Incredible Damage. Homes 
leveled with all debris removed. 

Schools, motels, and other 
larger structures have 

considerable damage with 
exterior walls and roofs gone. 

Top stories demolished. 

Less than 
1% 

Source: NOAA Storm Prediction Center http://www.spc.noaa.gov/efscale/ef‐scale.html  

 

Tornado season typically is March through August; however, tornados can occur in any month. 
In Virginia, peak tornado activity is in July since hot, humid conditions stimulate tornado 
growth. Strong tornadoes may be produced by thunderstorms and are often associated with the 
passage of hurricanes. The total number may be higher as incidents may occur over areas with 
sparse populations, or may not cause any property damage.  

4.10.3 Previous Occurrences 
According to the NCEI storm events database, there have been 26 recorded tornado events since 
1950, which includes two funnel clouds and two water spouts. These tornado events have 
resulted in a total of $11.7 million in property damage. Figure 4-10 shows the location of historic 
tornado tracks and touch downs in the Northern Neck. Table 4-33 lists the most significant of 
these events along with recent events not recorded by the NCEI database.  
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Figure 4-10. Historic Tornado Tracks and Touchdowns in the Northern Neck 
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Table 4-33. Previous Occurrences of Tornado Events 

Event Date Hazard History 

5/10/1990 

Lancaster County. This tornado traveled in an east-
northeast direction from two miles southwest of White 
Stone, and ending about two miles east-northeast of 
White Stone. The path was just over four miles long and 
it was intermittent. The greatest damage occurred in the 
center of White Stone. In addition to considerable tree 
damage, three buildings were heavily damaged, five 
stores lost plate-glass windows, and a mobile home was 
destroyed by trees. 

8/6/1993 
White Stone. At 1515 EDT, a tornado moved northeast 
through White Stone. Tree were broken and knocked 
down damaging hones.  

6/24/1996 

Westmoreland County. Brief tornado touched down at 
Westmoreland State Park. Numerous trees and power 
lines were downed throughout the park. Roofs of three 
cabins were damaged by downed trees. One cabin 
suffered the most damage as a large tree trunk crashed 
through the roof, damaging the rafters and inside walls 
of the kitchen and a bedroom. 

7/12/1996 

Northumberland County. Tornado damage occurred 
from Burgess to Oyster Cove. The most significant 
damage was found in the Edwardsville area, where 
nearly 20 mobile homes were severely damaged or 
destroyed. Numerous trees were downed or suffered 
damage. Nine, mostly minor, injuries were reported. 
Westmoreland County. The same storm which produced 
the Edwardsville storm produced a second weaker 
tornado in Hague. One house sustained minor damage, 
and numerous trees were sheared off or uprooted. 

9/10/1997 

Northumberland County. A tornado damaged 5 homes, 
with a large porch on one home and a garage/breezeway 
on another home completely destroyed. Damage to 2 
other homes was primarily incidental, and caused by 
flying debris. The fifth home sustained siding and 
substantial roof damage. Several boats were 
damaged/overturned at local marina. One row boat near 
the initial damage area was lifted up and tossed 300-400 
yards from its tied-down position. Several other items 
were thrown distances of several hundred yards. Two 
cars were damaged, one severely. Several trees were 
severely damaged, one tree was uprooted by an airborne 
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Table 4-33. Previous Occurrences of Tornado Events 

Event Date Hazard History 

boat. There were no injuries or fatalities. Property 
damage totaled about $150,000.  

5/25/2004 

Lancaster County. A waterspout formed over Carters 
Creek and came ashore at Irvington Marina as a 
tornado. A boat house was blown over and numerous 
boats damaged. Several cars were also damaged. 

6/18/2015 

Scattered severe thunderstorms associated with a trough 
of low pressure produced damaging winds and three 
weak tornadoes across portions of central and eastern 
Virginia.  
Richmond County. The tornado began 2 miles west of 
German's Corner in Richmond County, tracking 
southeast for about 6 miles passing near Naylors Beach 
and crossing Highway 360. Peak winds were between 
70 and 80 mph. Hardwood trees were uprooted and 
snapped off. Power lines were downed. 
Lancaster County. The tornado touched down in 
Lancaster County near Mollusk and tracked southeast to 
Ottoman. The tornado remained mostly in the tree tops 
and bounced as it tracked southeast for about 4 miles. 
The tornado paralleled River Road eventually crossing 
River Road near Ottoman. Peak. Winds were between 
60 to 70 mph. Hardwood trees were uprooted and 
snapped off. Power lines were downed. 

2/24/2016 

Lancaster County. The tornado that began as an EF0 in 
Middlesex County, intensified briefly to an EF1 in the 
Norwood Church Road area near Flagstaff Road in 
Lancaster County. In this area, a brick wall on a garage 
was flattened, the roof was ripped off a house, and an 
outbuilding was destroyed. Numerous large trees were 
snapped including two foot diameter pine trees. The 
tornado continued north and northeast for a short 
distance before lifting. 
Richmond County. Tornado crossed the Rappahannock 
River from Essex County into Richmond county. The 
tornado struck Naylors Beach as an EF2 tornado 
removing significant portions of the upper floor of one 
two story home and destroying several other smaller 
homes. At this point, the tornado was 300 yards wide 
with winds around 120 mph. The tornado then crossed 
Newland Road, weakening slightly too low end EF1 
with winds around 90 mph and continuing to Tallent 
Town Road and Piney Grove Road. The tornado then 
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Table 4-33. Previous Occurrences of Tornado Events 

Event Date Hazard History 

tracked into Westmoreland County. The tornado caused 
over $3.3 million in property damage. 

2/24/2016 (continued) 

Westmoreland County. The tornado re-intensified as it 
moved from Richmond County into Westmoreland 
county, crossing Kings Highway (Route 3) west of 
Naomi Grove as a high EF1 tornado. Tornadic winds 
increased to 100 mph, severely damaging two homes 
and destroying a mobile home along Kings Highway. It 
continued to Cople Highway near Mount Holly, 
severely damaging numerous homes. After crossing 
Nomini Creek, the tornado crossed Bushfield Road 
damaging several homes. The tornado then continued 
northeast along Mount Holly Road, uprooting and 
snapping trees before moving into the Potomac River 
toward Maryland. Reported property damages totaled 
over $900,000 in Westmoreland County, in addition to 
over $78,000 in crop damage.  

4/6/2017 

Town of Irvington. On April 6, an enhanced risk for 
severe weather was issued for parts of the Mid-Atlantic 
region. An EF1 touched down in the Town of Irvington 
in Lancaster County. Some windows were blown out at 
the local hospital, forcing the hospital to operate on 
emergency power for a couple hours. Homes in the 
town had their roofing material, gutters or awnings, and 
siding material damaged. Numerous trees were snapped 
or uprooted. According to VDEM records, one home 
was destroyed, seven suffered major damage, 22 
experienced minor damage and an additional 19 were 
affected for a total loss of $2,707,180. Additionally, 
there was $10,000 in damage to parks and recreation 
facilities. Local governments were reimbursed $35,000 
for debris removal and emergency protective measures.  

 

4.10.4 Probability of Future Events  
Tornadoes are considered to be low-frequency, high-impact events. The NWS advises that 
tornadoes strike randomly, so all areas within Northern Neck are equally at risk. Tornado and 
high-wind events can occur at any time of the year, but are more frequent in this area in the 
spring and summer. Based on the NCEI historic records of tornado activity in the Northern Neck, 
it is estimated that the region will experience about one tornado every three years. Due to the 
proximity of this area to open water, proper precautions should be taken to protect infrastructure 
from damaging wind events. 
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4.10.5 Vulnerability and Risk Assessment 
Table 4-34 shows the annualized damages for tornado events in the Northern Neck. The NCEI 
Storm Events data was annualized by dividing the tornado events and by the length of record. 
The annualized values should only be utilized as an estimate of what can be expected each year. 
Using historical records, an individual county can expect to see one tornado every five to 10 
years. The Northern Neck can expect to see one tornado every three to four years. It should be 
noted that tornado and high wind event frequencies have increased dramatically since the 2011 
mitigation plan update. Annual total damages (adjusted for inflation) from these events for each 
county was found to be between $9,341 and $87,182, though it is possible that actual annual 
damages in some counties could be higher due to unreported damages. Overall, the region can 
expect to see at least one injury due to tornados every five years.  

Table 4-34. Annualized Damages from Tornados 

Jurisdiction Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Lancaster 0.1 $87,182 $0 $87,182 0.0 0.0 
Northumberland 0.1 $9,341 $0 $9,341 0.0 0.1 

Richmond 0.2 $55,666 $0 $55,666 0.0 0.0 
Westmoreland 0.1 $20,016 $1,162 $21,178 0.0 0.0 

 

4.10.5.1 Vulnerability and Impact to People and Property 
A structure’s tornado vulnerability is the same as that for other types of extreme wind events and 
is based in large part on building construction and standards. Other factors such as location, 
condition, and maintenance of trees also play a significant role in determining vulnerability. A 
tornado will cause severe damage or destruction to any structure in its path. Clusters of mobile 
homes are more vulnerable to tornadoes. Proper anchoring can reduce damage exposure, but not 
entirely as these structures are extremely vulnerable to damage from downed trees and a 
tornado’s effect on the structure of the manufactured home itself.  

Human vulnerability is based on the availability, reception, and understanding of early warnings 
of tornadoes (e.g., tornado warnings issued by the NWS) and access to safe, substantial indoor 
shelter. Once warned of an impending tornado hazard, to seek shelter indoors on the lowest floor 
of a substantial building away from windows is recommended as the best protection. 

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

4.10.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined tornado events to be a 
“significant” hazard in Northern Neck. Tornado events within the Northern Neck are somewhat 
likely events with less than one event annually. Tornado events have a “high” range of impacts, 
accounting for annual property damages exceeding $100,000 (adjusted for inflation). The 
potential exposure for tornado events is “medium” with between $100,000 and $1.0 million in 
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potential damages. Tornado is ranked high for having a warning time of less than 24 hours 
before an event. Table 4-35 outlines the hazard rankings for each of the hazard priority criteria 
related to tornado events. 

Table 4-35. Tornado Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Medium Significant Significant Significant Medium Significant 

 

4.11 Winter Storm  
4.11.1 Description 
Winter storms are events in which varieties of precipitation are formed that only occur at low 
temperatures, such as snow or sleet, or a rainstorm where ground temperatures are low enough to 
form ice (i.e. freezing rain). The following are the National Weather Service’s descriptions of 
various components of a winter storm:  

• Heavy snowfall - the accumulation of six or more inches of snow in a 12 hour period 
or eight or more inches in a 24 hour period. 

• Blizzard - the occurrence of sustained wind speeds over 35 mph accompanied by heavy 
snowfall or large amounts of blowing or drifting snow for more than three hours. 

• Freezing drizzle/freezing rain - precipitation that falls as liquid, but freezes on contact 
with roads, trees, power lines and other surface structures that are below 32 degrees F, 
forming a dangerous glaze of ice. 

• Ice storm - a type of winter storm characterized by freezing rain which results in a 
dangerous coating of ice on trees, power lines, and road surfaces. 

• Sleet - solid grains or pellets of ice formed by the freezing of raindrops or the refreezing 
of largely melted snowflakes. Sleet does not cling to surfaces. 

• Wind chill – a calculated temperature index that describes the combined effect of wind 
and low air temperatures on exposed skin. 

Winter storms usually form along a stationary front. An area of lower pressure develops along 
the front as the atmosphere tries to even out the pressure difference. This pressure difference 
creates wind that blows from high pressure towards low pressure, in an attempt to move enough 
air to even out the pressure difference. As the air moves toward the low-pressure area, it has 
nowhere to go but up into the colder regions of the atmosphere. This causes water vapor in the 
air to condense. To the north of the storm, where temperatures are colder, this condensed water 
falls as snow. To the south, if the temperatures are warm enough, it can fall as heavy rain in 
within thunderstorms. 

4.11.2 Location and Extent 
Winter storms derive their energy when two air masses of substantially different temperatures 
and moisture levels meet. In Northeastern Virginia, winter storms usually form when an air mass 
of cold, dry, Canadian air moves south and interacts with a warm, moist air mass moving north 
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from the Gulf of Mexico. The point where these two air masses meet is called a front. If cold air 
advances and pushes away the warm air, it forms a cold front. When warm air advances, it rides 
up over the denser, cold air mass to form a warm front. If neither air mass advances, it forms a 
stationary front. 

In the temperate eastern Virginia  climate, winter storms infrequently occur during late fall or 
spring but are largely contained to the winder season, particularly between January and early 
March. Winter storms can include heavy snow, freezing rain, and high winds that completely 
disrupt communities’ transportation networks, cause power outages, close schools, and hamper 
communication.  

4.11.3 Previous Occurrences 
According to the NCEI storm events database, there have been 93 recorded winter storm events 
across the Northern Neck counties since 1996, including the following types of event: Winter 
Weather, Winter Storms, Ice Storms, Heavy Snow, and Frost/Freeze. 

These severe winter weather events have resulted in a total of $42,373 in property damage. It 
should be noted that these numbers reflect only the reported damages. In addition, the Northern 
Neck has had four major disaster declarations and two emergency declarations related to winter 
storm weather. Table 4-36 lists some of the most significant of these events.  

Table 4-36. Previous Occurrences of Winter Storm Events 

Event Date Hazard History 

January 26, 1987 
A record 17.0 inches of snow fell during a 24-hour period on January 
26, 1987 in Richmond County.  

March 13, 1993 

The "Blizzard of '93", also known as the "Superstorm '93" and the first 
coined "Storm of the Century" during the 1990's, was an extremely 
intense nor'easter which impacted the entire East Coast of the U.S. An 
emergency declaration was made in the Northern Neck area.  

January 6, 1996 

The blizzard of 1996 was a strong winter storm that impacted the 
eastern United States, especially the metropolitan areas of Washington, 
DC, Philadelphia, New York City, and Boston. Three day snowfall 
totals ranged from 10-20 inches in the Northern Neck area. A 
presidential disaster was declared that included Northern Neck 
Counties. 

December 23, 1998 

A major ice storm affected central and eastern Virginia from 
Wednesday, December 23rd into Friday, December 25th, including all 
four counties on the Northern Neck. A prolonged period of freezing 
rain and some sleet resulted in ice accumulations of one half inch /0.50/ 
to one inch /1.00/ in many locations. The heavy ice accumulations on 
trees and power lines caused widespread power outages across the 
region. Approximately 400,000 customers were without power during 
the maximum outage period, Christmas Eve day. Some customers were 
without power for about ten days. Many accidents occurred due to 
slippery road conditions, especially bridges and overpasses. Secondary 
roads were impassable due to fallen tree limbs and in a few cases, 
whole trees. 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Hazard Identification and Risk Assessment  4-56 

Table 4-36. Previous Occurrences of Winter Storm Events 

Event Date Hazard History 

January 25, 2000 

A significant winter storm dumped more than one foot of snow across 
much of central and eastern Virginia, with isolated amounts of up to 19 
inches reported. There was also significant blowing and drifting of 
snow as winds gusted over 30 mph during the storm. The Richmond 
International Airport was closed during this storm. A very cold air mass 
built into the region after the storm, preserving the snowpack for over a 
week in many areas. Snow totals on the Northern Neck included: 
Richmond county 11 to 12 inches, Westmoreland county 12 to 13 
inches, and Northumberland county 12 inches. 

January 30,2000 

An ice storm affected a large portion of central and eastern Virginia 
with ice accumulations of up to one-half inch. Freezing rain mixed with 
sleet and snow spread over the area during the morning hours. Freezing 
rain then mixed with rain during the afternoon and evening along the 
eastern counties of Richmond, and Westmoreland Counties. More than 
$30,000 in property damage was reported.  

April 7, 2007 

Low pressure developed over southern Virginia and deepened as it 
moved offshore. A band of moderate to heavy snow fell over portions 
of eastern Virginia as the storm strengthened off the Atlantic seaboard. 
Heavy snow was reported in Richmond, Northumberland, and 
Lancaster Counties. 

January 30, 2010 

Low pressure moving off the coastal Carolinas produced between five 
and fifteen inches of snow across central and eastern Virginia from 
Friday night, January 29th, into Saturday night January 30th. Snowfall 
amounts reported in the Northern Neck counties ranged from as low as 
seven inches to thirteen inches of snow reported in Richmond County. 

February 5, 2010 

Low pressure moving off the coastal Carolinas produced between four 
and twelve inches of snow across central and eastern Virginia from 
Friday afternoon, February 5th, through Saturday afternoon February 
6th. In the Northern Neck, some of the heaviest snow fell in Newland, 
Richmond County, where 11 inches was reported. 

January 22,2016 

Strong low pressure moving from the Southeast United States northeast 
and off the Mid-Atlantic Coast produced between five and thirteen 
inches of snow and strong winds across the Virginia Northern Neck and 
south central Virginia. Heathsville reported 11 inches of snow.  

January 7, 2017 

Low pressure tracking northeast just off the Southeast and Mid-Atlantic 
Coasts produced heavy snow and strong winds across eastern Virginia. 
In Northumberland and Lancaster Counties, snowfall totals were 
generally between 8 inches and 12 inches. Strong north winds affected 
the area, producing some blowing snow and reduced visibilities. 
Heathsville and Brook Vale reported 12 inches of snow. 
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4.11.4 Probability of Future Events 
Based on the NCEI historic records of winter storm activity in the Northern Neck, it is estimated 
that the region will experience about between four and five reports of winter weather per year. 
This includes reports of freezing rain, ice, and small accumulations of snow typically found in 
the region. While this data includes weaknesses discussed previously, it is reasonable to 
conclude that severe winter weather events will likely continue to occur on at least an annual 
basis in the Northern Neck.  

4.11.5 Vulnerability and Risk Assessment 
Table 4-37 shows the annualized damages for winter storm events in the Northern Neck. The 
NCEI Storm Events data was annualized by taking the total number of winter storm events and 
dividing by the length of record. The annualized values should only be used to estimate what can 
be expected annually. Using historical records, the individual counties can expect to experience 
on average between two and four winter storm related events every year. The region can expect 
to see between 4 and 5 winter storm related events annually. The annual average for the region is 
higher than each individual county since it encompasses a larger area overall and some events 
were only reported in single counties whereas the annual average for the region accounts for 
storm events in all four counties. Total damages from winter storm events is expected to be very 
low on an annual basis for the region. There are no expected deaths or injuries from these events. 

Table 4-37. Annualized Damages from Winter Storm Events 

Jurisdiction Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Lancaster 2.7 $0 $0 $0 0 0 
Northumberland 3.0 $0 $0 $0 0 0 

Richmond 3.1 $963 $0 $963 0 0 
Westmoreland 3.2 $963 $0 $963 0 0 

 

4.11.5.1 Vulnerability and Impact to People and Property 
All critical facilities in the Northern Neck are considered vulnerable to the effects of severe 
winter storms due to the potential disruption of services and transportation systems as well as 
possible structure failure due to heavy snow loads. The level of vulnerability of a building 
depends on the age of the building (and the building codes in effect at the time of construction), 
type of construction, and condition of the structure (i.e., how well it has been maintained, 
materials used, etc.). FEMA Risk Management has published a Snow Load Safety Guide20. The 
guide states: 

Most buildings are not at risk of snow induced failure More often than not, attempting to 
remove snow from a roof is more hazardous than beneficial, posing a risk to both 
personnel and the roofing structure. However, snow accumulation in excess of building 
design conditions can result in more than a temporary loss of electrical power and 
inaccessible roads. Buildings may be vulnerable to structural failure and possible 

                                                 
20 FEMA Risk Management Series: Snow Load Safety Guide. FEMA P‐957 January 2013. https://www.fema.gov/media‐library‐

data/7d8c55d1c4f815edf3d7e7d1c120383f/FEMA957_Snowload_508.pdf 
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collapse if basic preventative steps are not taken in advance of a snow event. Knowledge 
of the building roof framing system and proper preparation in advance of a snow event is 
instrumental in reducing risk to the structure. 

Using the FEMA Snow Load Safety Guide, it can be assumed that certain roof types and 
materials are more susceptible to snow-induced collapse. Buildings vulnerable to increased snow 
accumulation and unbalanced loads include: 

 Gable/multi-span gable roof 
 Mono-slope roof 
 Flat or low-slope roof with or without roof drains 
 Stepped roof 
 Saw-tooth roof 

Even small accumulations of ice can cause a significant hazard, especially on power lines and 
trees. An ice storm occurs when freezing rain falls and freezes immediately upon impact. 
Communications and power can be disrupted for days, and even small accumulations of ice may 
cause extreme hazards to motorists and pedestrians. Extended power outages from ice storms 
would require residents to look for supplemental heat sources; improper use of these sources 
could result in house fires. Injuries could result from slipping on ice if residents, especially 
elderly, were to leave their home. 

4.11.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined winter storms to be a 
“limited” hazard in Northern Neck. Winter storm related events within the Northern Neck are 
likely events with between 4 and 5 events reported annually. Winter storm events have a “low” 
range of impacts, accounting for less than $10,000 (adjusted for inflation) in annual property 
damages. The potential exposure for winter storms is “low” with less than $100,000 in potential 
damages. Winter storms in the Northern Neck cause more problems with impacts to 
transportation networks and power outages. This leads to school, government and business 
closings. For these reasons, while annualized property losses are low and the hazard ranking is 
low, winter storms have serious impacts to the region. Winter storms are ranked low for having a 
warning time of at least two days before an event. Table 4-38 outlines the hazard rankings for 
each of the hazard priority criteria related to winter storms.  

Table 4-38. Winter Storm Hazard Priority 

Frequency 

Hazard 
Impact 

(Property 
Damages) 

Northern 
Neck Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Medium Low Medium Low Low Low 
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4.12 Drought 
4.12.1 Description 
A drought is a period in which an unusual scarcity of rain causes a serious hydrological 
imbalance in which water supply reservoirs empty, water wells dry up, and crop damage ensues. 
A prolonged period of drought may or may not accompany the periods of extreme heat. Drought 
is a complex physical and social process that can vary on a regional basis. Unlike floods, 
droughts are not a distinct event and typically do not have a well-defined start or end date.  

A drought can last for months or years, or may be declared after as few as 15 days. Droughts are 
classified based on meteorological, agricultural, hydrological, and socioeconomic effects:  

 Meteorological drought is an extended period of time (six or more months) with 
precipitation of less than 75% of normal. Meteorological drought usually precedes the 
other types of drought.  

 Agricultural droughts are characterized by unusually dry conditions during the growing 
season. A traditional agricultural drought is caused by an extended period of below 
average precipitation.  

 Hydrological drought occurs when water reserves available in aquifers, lakes and 
reservoirs fall below the statistical average. Hydrological drought tends to emerge more 
slowly because it involves stored water that is used but not replenished.  

 Socio-economic drought is the result of water shortages that limit the ability to supply 
water-dependent products in the marketplace.  

4.12.2 Location and Extent 
Agricultural droughts are the most common form of drought in the Northern Neck and pose the 
greatest threat to region’s agricultural operations. High summer temperatures can exacerbate the 
severity of a drought. When soils are wet, a significant portion of the sun’s energy goes toward 
evaporation of the ground moisture. However, when drought conditions eliminate soil moisture, 
the sun’s energy heats the ground surface and temperatures can soar, further drying the soil. 
Table 4-39 summarizes the levels of drought severity and their possible impacts on a community 
or region21. 

Table 4-39. Drought Severity Classification and Possible Impacts 

Category Description Possible Impacts 

D0 Abnormally dry 

Going into a drought: short-term dryness slows planting, 
growth of crops or pastures; fire risk above average. Coming 
out of a drought: some lingering water deficits; pastures or 

crops not fully recovered. 

D1 
Moderate 
drought 

Some damage to crops, pastures; fire risk high; streams, 
reservoirs, or wells low; some water shortages develop or are 

imminent; voluntary water use restrictions requested. 

D2 Severe drought 
Crop or pasture losses likely; fire risk very high; water 

shortages common; water restrictions imposed. 

                                                 
21 U.S. Drought Monitor. 
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Category Description Possible Impacts 

D3 Extreme drought 
Major crop/pasture losses; extreme fire danger; widespread 

water shortages or restrictions. 
 

The Drought Monitoring Task Force (DMTF) is a Commonwealth of Virginia interagency group 
of technical representatives from state and federal agencies responsible for monitoring natural 
resource conditions and the effects of drought on people, business and natural resources. When 
activated, the Drought Task Force meets to assess conditions and make recommendations 
regarding drought status. The Task Force periodically releases Drought Status Reports 
summarizing drought conditions in the Commonwealth. Through the DMTF, the group can make 
recommendations for declaring four Drought Stages based on how the measured groundwater 
levels compare to historic levels: Normal, Watch, Warning, and Emergency. Each Drought Stage 
involves a list of response activities that are generally initiated when a specific Drought Stage 
declaration is made22.  

Table 4-40 summarizes the 2012 US Census of Agriculture information by county in the 
Northern Neck. As of 2012, there are a total of 401 farms that produce more than $77 million in 
regional agricultural production annually. The 2017 US Census of Agriculture is ongoing during 
the time of the 2017 plan update, therefore 2012 data was used (the most current information 
available).  

Table 4-40. 2012 US Census of Agriculture General Information by County 

Jurisdiction 
Number 

of 
Farms 

Land in 
Farms 
(Acres) 

Average Size 
of Farm 
(Acres) 

Market Value 
of Products 

Average 
Value Per 

Farm 

Lancaster  61 10,695 175 $4,864,000 $79,741
Northumberland 98 43,270 442 $21,357,000 $217,932

Richmond 90 32,373 360 $15,467,000 $171,858
Westmoreland 152 59,378 391 $35,758,000 $235,248

Northern Neck 401 145,716 363 $77,446,000 $193,132
Source: 2012 U.S. Census of Agriculture 

  

4.12.3 Previous Occurrences 
Historically, Virginia droughts have tracked somewhat consistently with precipitation levels, 
whether a limited drought or a longer term agricultural drought such as those during the 1930’s, 
1963 and during the late 1980’s through early 1990’s. During the past five years, drought on the 
Northern Neck has been localized and usually a result of low precipitation during July through 
September impacting crop revenue but not significantly harming aquifers or drinking water 
wells.  

                                                 
22 National Oceanic and Atmospheric Administration (NOAA) National Climatic Data Center, Climate at a Glance 
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Figure 4-11. Virginia Precipitation since 1900 

 

According to the NCEI database, there have been three recorded droughts since 1996 that have 
affected all of the Northern Neck counties. Table 4-41 lists the most significant droughts which 
impacted the Northern Neck, both of which occurred several decades ago. Drought is cyclical, 
severe droughts were experienced in the 1960’s, 1970’s and during 1988. In recent years, short-
term droughts of several months impacted horticulture, lawns, and even crops but not aquifers. 
Severity was not extensive enough to activate the Commonwealth of Virginia Drought 
Monitoring Task Force.  

Table 4-41. Previous Occurrences of Drought Events 

Event Date Hazard History 

September 1, 1997 

A very dry period from May through September resulted in 
drought-like conditions across much of central and eastern 
Virginia. Of the four Northern Neck counties, Lancaster 
reported $1,880,000 in crop damages as a result of this 
drought.  

October 1, 1998 

A very dry period from July through October resulted in 
drought-like conditions across much of the eastern piedmont 
and northern neck of Virginia. The four Northern Neck 
counties reported a total of $8 million in crop damage as a 
result of this drought. 
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Table 4-41. Previous Occurrences of Drought Events 

Event Date Hazard History 

November 1, 1998 

Drought-like conditions continued to affect much of the eastern 
Piedmont and Northern Neck through November. This was the 
fifth month in a row that drought conditions were seen across 
Northern Virginia. Persistent high pressure over the Southeast 
U.S. forced rain producing low pressure systems to steer north 
of the region. There was an additional $4 million in reported 
crop damage in the Northern Neck. This was the first year the 
USDA Farm Service Agency had to make direct payments for 
grazing losses. The extended drought damaged root systems of 
grass and was expected to have an effect on the 1999 hay crop. 
The drought also contributed to a high frequency of forest and 
brush fires.  

Source: NCEI Storm Events Database 

 

4.12.4 Probability of Future Events 
Droughts are often unpredictable and may be localized, which makes it difficult to assess the 
probability. Historical records of drought shows that when droughts occur, they have a costly 
impact on agricultural production of the Northern Neck. According to the USGS analysis of 
droughts since 1930, on average they occur once every ten years with variation in duration and 
severity23. Most droughts in this area are shorter, multi-month droughts, while widespread 
multiyear droughts are much less common. 

4.12.5 Vulnerability and Risk Assessment 
Table 4-42 shows the annualized damages for drought events in the Northern Neck. The NCEI 
Storm Events data was annualized by dividing total drought events by the length of record. The 
annualized values should only be used to estimate what can be expected annually. Using 
historical records, individual counties can expect to experience a drought once every ten years 
and the region can expect to see a drought every five to ten years. However, lengthy, agricultural 
droughts have not been experienced in more than two decades. Annual total damages (adjusted 
for inflation) from these events for each county was found to be between $135,650 and 
$339,126, though it is possible that actual annual damages in some counties could be higher due 
to unreported damages. There are no expected deaths or injuries from these events. 

                                                 
23 Virginia Floods and Droughts. https://md.water.usgs.gov/publications/wsp‐2375/va/  
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Table 4-42. Annualized Damages from Drought 

Jurisdiction Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Lancaster 0.1 $0 $265,148 $265,148 0 0 
Northumberland 0.1 $0 $203,475 $203,475 0 0 

Richmond 0.1 $0 $135,650 $135,650 0 0 
Westmoreland 0.1 $0 $339,126 $339,126 0 0 

 

4.12.5.1 Vulnerability and Impact to People and Property 
If a significant drought event were to occur, it could bring economic, social, and environmental 
impacts to the region. One of the most significant economic effects of a drought to a community 
is the agricultural impact that includes the undernourishment of livestock and crop damage. 
Droughts severely impact farm income and can increase the cost of potable water if water 
supplies have to be augmented.  

High summer temperatures can exacerbate the severity of a drought. When soils are wet, a 
significant portion of the sun’s energy goes toward evaporation of the ground moisture. 
However, when drought conditions eliminate soil moisture, the sun’s energy heats the ground 
surface and temperatures can soar, further drying the soil. The impact of excessive heat is most 
prevalent in urban areas, where urban heat-island effects prevent inner-city buildings from 
releasing heat built up during the daylight hours. Secondary impacts of excessive heat are severe 
strain on the electrical power system and potential brownouts or blackouts.  

Droughts can also create conditions that enable the occurrence of other natural hazard events 
such as wildfires or wind erosion. The likelihood of flash flooding is increased if a period of 
severe drought is followed by a period of extreme precipitation. Low-flow conditions also 
decrease the quantity and pressure of water available to fight fires, while the dry conditions 
increase the likelihood that fires will occur.  

4.12.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined drought to be a moderate 
hazard in Northern Neck. Drought events within the region are a somewhat likely event with less 
than one event recorded annually. Drought events have a very low range of impacts with no 
reported annual property damages. The potential exposure for drought is “high” with over $1 
million in reported crop damages. Drought is ranked low for having a warning time of more than 
three days. Table 4-43 outlines the hazard ranking for each of the hazard priority criteria related 
to drought.  
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Table 4-43. Drought Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Medium 

N/A 
No property 

damages were 
recorded 

Medium Medium Significant Low 

 

4.13 Wildfire 
4.13.1 Description 
A wildfire is an undesirable fire occurring in a forest, brush land, or wooded development that is 
a serious and growing hazard over much of the United States. Fires within forested areas that are 
ignited by natural causes such as lightning or as part of a controlled burn process are part of the 
natural fire cycle and an important contributor to forest health.  

Wildfires are classified as uncontrolled fire spreading through vegetative fuels, exposing and 
possibly consuming structures for areas greater than one acre. Wildfires may create additional 
environmental concerns well after they are extinguished such as increased erosion and water 
quality concerns in storm water runoff. Three main factors influence wildfire behavior – 
topography, fuel, and weather. Other hazards can contribute to the potential for wildfires or can 
influence wildfire behavior. High winds can down power lines and lightning can spark fires. 
Lightning is a major cause of structural fires and wildfires.  

Drought conditions also increase wildfire potential by decreasing fuel moisture. Warm winters, 
hot, dry summers, severe drought, insect and disease infestations, years of fire suppression, and 
growth in the wildland-urban interface (WUI) continue to increase wildfire risk and the potential 
for catastrophic wildland fires. Forest insect epidemics and forest parasites contribute to wildfire 
potential by increasing fuel loading.  

4.13.2 Location and Extent 
The Wildland Urban Interface (WUI) is the line, area or zone where structures and other human 
development meet or intermingle with undeveloped wildland or vegetative fuel. 24 The three 
types of communities that occur in or around the WUI are: 

 Interface Community - The Interface Community exists where structures directly about 
wildland fuels. There is a clear line of demarcation between residential, business, and 
public structures and wildland fuels. The development density for an interface community 
is usually 3 or more structures per acre or a population density of 250 or more people per 
square mile, with shared municipal services. 

 Intermix Community - The Intermix Community exists where structures are scattered 
throughout a wildland area. There is no clear line of demarcation; wildland fuels are 
continuous outside of and within the developed area. The development density in the 

                                                 
24 Radeloff, V. C., R. B. Hammer, S. I Stewart, J. S. Fried, S. S. Holcomb, and J. F. McKeefry. 2005. The Wildland Urban Interface in 

the United States. Ecological Applications 15:799‐805. 
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intermix ranges from structures very close together to one structure per 40 acres or a 
population density in between 28-250 people per square mile. 

 Occluded Community - The Occluded Community generally exists in a situation, often 
within a city, where structures abut an island of wildland fuels (e.g., park or open space). 
There is a clear line of demarcation between structures and wildland fuels. The 
development density for an occluded community is usually similar to those found in the 
interface community, but the occluded area is usually less than 1,000 acres in size.  

The areas where forested lands meet with urban areas (WUI) are considered most at risk to 
sustaining damages to property and structures as well as injuries and loss of life. Drought or 
near-drought conditions can significantly increase the potential for wildfires to spread. Figure 
4-12 shows the location of the wildland-urban interface and intermix zones as well as other types 
of development zones. Because most densely settled areas are in towns or along the coast, the 
WUI risk is much lower than in more suburban areas of the Commonwealth but should be 
monitored in future plans if significant development occurs near or within forested areas.  
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Figure 4-12. Wildland Urban Interface Areas in Northern Neck 
 

4.13.3 Previous Occurrences 
According to the Virginia Department of Forestry, formerly the Virginia Division of Forestry 
established in 1914, 1,460 wildfires have been reported since 191725. Since 2000, there have 
been 279 recorded wildfires in the Northern Neck documented in a database obtained from 
Virginia Department of Forestry’s GIS Data Portal. This geospatial database does not include 
earlier recorded wildfires due to data limitations, nor does it include wildfires reported during the 
spring 2017 season, where occurrence was rare due to sufficient rainfall. This database is 
updated on an annual basis in the fall for federal reporting purposes. Wildfire sizes range from 
less than a quarter of an acre (Class A) to larger than 5000 acres (Class G). Of the 279 wildfires 
in Northern Neck, 157 were one-fourth acre or less, 108 were more than one-fourth acre but less 

                                                 
25 “Virginia’s Fire History” http://www.dof.virginia.gov/fire/va‐fire‐history.htm  
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than 10 acres, and 14 were between 10 acres and 100 acres. Upon reviewing the data, no fire 
exceeded 31 acres in extent. Table 4-44 lists the fires specific to the counties in Northern Neck. 
Figure 4-13 shows the locations of historic wildfires in the Northern Neck.  

Table 4-44. Fires in the Northern Neck (2000-2016) 

Jurisdiction 
One-fourth 
acre or less 

More than one-
fourth acre, but less 

than 10 acres 

10 acres or more, 
but less than 100 

acres 
Total 

Lancaster 79 33 3 115 

Northumberland 8 11 1 20 

Richmond 34 34 5 73 

Westmoreland 36 30 5 71 

Northern Neck 157 108 14 279 

Source: Virginia Department of Forestry https://vdof.maps.arcgis.com/home/index.html  
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Figure 4-13. Historic Wildfires in the Northern Neck 

 

4.13.4 Probability of Future Events 
The probability of wildfires is difficult to predict and is dependent on many factors, including the 
type of vegetative cover in a particular area, and weather conditions, including humidity, wind, 
and temperature. There have been an average of 15 wildfires annually in the Northern Neck 
based on the VDOF historical wildfire data recorded since 2000. A similar number of fires would 
be expected to occur in the future, contingent on rainfall amount/drought levels, quantity of new 
development, and accuracy of reporting. A Wildfire Risk Assessment model was done by VDOF 
in 2003 that shows the potential for an area to burn during a wildfire. As seen in Figure 4-14, 
most of Lancaster County and the eastern part of Northumberland County have a high burn 
potential that is closely correlated with historical reported fires. 
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Figure 4-14. Wildfire Burn Potential in the Northern Neck 

 

4.13.5 Vulnerability and Risk Assessment 

4.13.5.1 Vulnerability and Impact to People and Property 
Wildfires can have disastrous consequences causing damage to residences, commercial 
buildings, and to timber, grasslands and natural resources. Economic consequences include the 
cost of suppression, reduced property values, lost sales and business revenues, reduced tourism, 
and increased water treatment costs. Resources threatened include communities, homes, gas 
transmission lines, electrical facilities and lines, timber, watershed and recreation areas, and 
wildlife. Wildfires may create additional environmental concerns well after they are extinguished 
such as increased erosion and water quality concerns in storm water runoff. 

Timber loss and environmental damage frequently result from wildfires. Wildfire poses a 
significant threat to nearby buildings and populations. Forest damage from thunderstorms may 
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block interior access roads and fire breaks, pull down overhead power lines, or damage pavement 
and underground utilities, thereby creating heavy fire load and making suppression and response 
more difficult. While the risk is apparent with many Northern Neck second homes located in 
wooded areas, even with limited volunteer fire departments, wildfire size remains small. The 
lack of drought during the past two decades has greatly helped reduce wildfire occurrence and 
limit size.  

4.13.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined wildfires to be a “limited” 
hazard in Northern Neck. Wildfire events within the region are highly likely with more than four 
events reported annually. Wildfire events have a “low” range of impacts, accounting for less than 
$10,000 (adjusted for inflation) in annual reported property damages. The potential exposure for 
wildfires is “low” with less than $100,000 in potential damages. Wildfire ranks high for having a 
warning time of less than 24 hours before an event. Table 4-45 outlines the hazard rankings for 
each of the hazard priority criteria related to wildfires. 

Table 4-45. Wildfire Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Significant Low Low Significant Low Low 

 

4.14 Earthquakes  
4.14.1 Description 
The earth’s surface is covered by solid rock approximately 50 miles thick, referred to as the 
lithosphere. The lithosphere is made up of the Earth’s crust, which ranges in size from about 22 
miles thick for continents to about five miles thick for the oceans, and the upper mantle which is 
composed of solidified magma. This lithosphere “floats” above a thick layer of molten rock 
known as the lower mantle. The lithosphere is divided into large and small sections that 
geologists call plates. Earthquakes occur when those geologic plates slide against each other, 
resulting from the sudden release of energy that creates seismic waves. Most movements 
between plates are extremely small, generating tiny earthquakes that cannot be sensed by people. 
Other less frequent movements between plates can be quite large, generating powerful 
earthquakes that can shake the ground surface and cause widespread damage. Earthquakes can be 
violent enough to destroy whole cities. 

The term “earthquake” is used to describe any seismic event — whether natural or caused by 
humans — that generates seismic waves. Earthquakes are caused mostly by rupture of geological 
faults, but also by other events such as volcanic activity, landslides, mine blasts, and nuclear 
tests. An earthquake's point of initial rupture is called its focus or hypocenter. The epicenter is 
the point at ground level directly above the hypocenter.  

Most earthquakes occur at weak points in the earth’s crust along surfaces where two or more 
geologic plates meet, called faults. Large faults within the Earth's crust result from the action of 
plate tectonic forces, with the largest forming the boundaries between the plates. The location of 
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faults can provide an indication of where future earthquakes are likely to occur. Some of the 
more active earthquake faults in the United States include the San Andreas Fault in California 
and the New Madrid Fault in the Midwest.  

4.14.2 Location and Extent 
Earthquakes in the United States occur most frequently along the West Coast, where both 
convergent and transform plate boundaries are present. Earthquakes also occur along the East 
Coast of the United States, but the mechanisms causing these earthquakes are not well 
understood, as these earthquakes occur within the plate rather than at plate boundaries (USGS, 
2003).  

The potential effects of an earthquake are dependent on the magnitude of the event, the intensity 
(distance from the epicenter), and the type of geologic material in the area: 

 Magnitude is a measure of the strength of an earthquake or energy released by it. 
Magnitude is measured by a device known as a seismograph. The scale used to measure 
earthquake magnitude was originally defined by Charles Richter in the 1930s, and is 
commonly referred to as the Richter scale, which assigns a magnitude number to quantify 
the strength of an earthquake. Since January 2002, the Moment Magnitude Scale (MMS) 
has been used by seismologists in the USGS to calculate and report magnitudes for all 
modern large earthquakes. The MMS was developed in the 1970s and measures the size 
of earthquakes in terms of its energy released. 

 Intensity is a measure of the effects of an earthquake at a particular place on people, 
structures, or the land itself. Earthquake intensity is most commonly measured in the 
United States using the Modified Mercalli (MMI) scale. The intensity at a point depends 
not only upon the strength of the earthquake, but also upon the distance from the 
earthquake to the point and the local geology at that point.  

 Peak Ground Acceleration (PGA) is another common measure of earthquake shaking 
along the earth’s surface. PGA expresses acceleration along the earth’s surface as a 
percentage of g, the acceleration due to gravity (32.2 ft. /s2). PGA varies significantly 
depending on the ground type and the geology of an area.  

Table 4-46 summarizes the intensities typically observed at locations near the epicenter of 
earthquakes of different magnitudes and defines the intensity scale based on the effects on 
people, human structures, and the natural environment. Table 4-47 compares the PGA with 
earthquake intensities and the perceived damage and shaking expected.  

Table 4-46. Modified Mercalli Intensity Scale for Earthquakes 

Scale Intensity Effects 
Richter Magnitude 

Scale 

I Instrumental Detected only on seismographs 1.0 to 3.0 

II Feeble Some people feel it 
3.0 to 3.9 

III Slight 
Felt by people resting; like a truck 

rumbling by 
IV Moderate Felt by people walking 

4.0 to 4.9 
V Slightly Strong Sleepers awake; church bells ring 
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Table 4-46. Modified Mercalli Intensity Scale for Earthquakes 

Scale Intensity Effects 
Richter Magnitude 

Scale 

VI Strong 
Trees sway; suspended objects swing; 

objects fall off shelves 5.0 to 5.9 
VII Very Strong Mild alarm; walls crack; plaster falls 

VIII Destructive 
Moving cars uncontrollable; masonry 
fractures; poorly constructed buildings 

damaged 6.0 to 6.9 

IX Ruinous 
Some houses collapse; ground cracks; 

pipes break open 

X Disastrous 
Ground cracks profusely; many buildings 

destroyed; liquefaction and landslides 
widespread 

7.0 and Higher 
XI Very Disastrous 

Most buildings and bridges collapse; 
roads, railways, pipes and cables 

destroyed; general triggering of other 
hazards 

XII Catastrophic 
Total destruction; trees fall; ground rises 

and falls in waves 
 

Table 4-47. Modified Mercalli Intensity (MMI) and PGA Equivalents 

MMI Acceleration (%g) (PGA) Perceived Shaking Potential Damage 

I <0.17 Not Felt None 
II 0.17 - 1.4 Weak None 
III 0.17 - 1.4 Weak None 
IV 1.4 - 3.9 Light None 
V 3.9 - 9.2 Moderate Very Light 
VI 9.2 - 18 Strong Light 
VII 18 - 34 Very Strong Moderate 
VIII 34 - 65 Severe Moderate to Heavy 
IX 65 - 124 Violent Heavy 
X > 124 Extreme Very Heavy 
XI > 124 Extreme Very Heavy 
XII > 124 Extreme Very Heavy 

Source: Virginia State Hazard Mitigation Plan 
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4.14.3 Previous Occurrences 
Since 1900, there is no record of an earthquake having its epicenter within the boundaries of the 
Northern Neck. The earthquake that occurred on August 23, 2011, with an epicenter in Louisa 
County, Virginia resulted in a Federal Disaster Declaration in nine jurisdictions, and was felt as 
far north as Vermont. Due to the orientation of the fault, this earthquake was felt in the Northern 
Neck, though not as strongly as in those nine jurisdictions. Figure 4-15 shows the location of past 
earthquakes in the Commonwealth relative to the Northern Neck Region.  

 
Figure 4-15 Historical Earthquakes in the Commonwealth of Virginia 

 

4.14.4 Probability of Future Events 
Earthquakes are low probability, high-consequence events. Earthquakes and tsunamis are not 
considered significant hazards in the Northern Neck, and the probability of these events 
occurring within the region is unlikely. The closest offshore fault lies east of Charleston, South 
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Carolina, and has the potential to impact the Northern Neck in the event of a moderate to severe 
earthquake event.  

4.14.5 Vulnerability and Risk Assessment 

4.14.5.1 Vulnerability and Impact to People and Property 
Although earthquakes may occur infrequently they can have devastating impacts that affect 
entire communities and regions. The destructiveness of an earthquake depends on a number of 
factors, including the magnitude of the tremor, direction of the fault, distance from the epicenter, 
regional geology, and the design characteristics of buildings and infrastructure. Buildings in the 
Northern Neck are seldom designed to deal with an earthquake threat because of the very low 
likelihood of occurrence; therefore, they are extremely vulnerable to the impacts of moderate and 
large earthquakes. 

Earthquake intensity is generally greater on soft soils than solid rock. Liquefaction can occur 
when loose sand and silt that is saturated with water behaves like a liquid when shaken by an 
earthquake26 to the point where it can no longer support the weight of any object that is located 
on it. Areas in the Northern Neck that contain alluvial soils are more at risk of liquefaction 
occurring in the event of an earthquake. Other effects of a strong earthquake include landslides, 
fissuring and slumping at the ground surface, and even tsunamis. When the epicenter of a large 
earthquake is located offshore, the seabed may be displaced sufficiently to cause a tsunami. 
Tsunami waves can travel across the ocean at very high speeds, depending on the location and 
source of the seismic event. 

4.14.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined earthquakes to be a limited 
hazard in the Northern Neck. As described in the profile above, earthquakes are unlikely events 
with no epicenters recorded in the Northern Neck. There are no recorded property damages as a 
result of earthquakes. The potential exposure for an earthquake event is “medium” with between 
$100,000 and $1 million in potential damages. Due to the infrequency of events in this area, 
infrastructure could sustain considerable damage in a medium strength earthquake. Earthquake is 
ranked high for having a warning time of less than 24 hours before the event. Table 4-48 outlines 
the hazard rankings for each of the hazard priority criteria related to earthquakes. 

Table 4-48. Earthquake Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

N/A N/A Low Significant Medium Low 

4.15 Summary/Conclusions on Vulnerability Assessment 
A variety of natural hazards have the potential to impact the Northern Neck. In addition to the 
potential for injury or loss of life and damage to property and crops, a hazard event can disrupt 
utilities, communication and transportation impacting the well-being of people and communities. 

                                                 
26 “About Liquifaction” https://geomaps.wr.usgs.gov/sfgeo/liquefaction/aboutliq.html 
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Since so many residents are second-home owners along the Northern Neck’s shores, full 
understanding of hazard potential and severity, along with recovery after an event, are a unique 
challenge to the area.  

It is important to point out that data limitations for some hazards prevented a complete analysis 
of past occurrence and or potential future losses. The availability of more precise building 
footprint data for Lancaster and Northumberland County, more complete damage information on 
April and May, 2017, wind events, and expanded Department of Forestry wildfire occurrence 
data will improve future plan updates, reflecting a broader data set than just the NCEI and 
localized media reports. Increased research on sea-level rise and climate change will also be 
presented in future hazard vulnerability analysis. Also, the NOAA NCEI database recognizes 
that it may not contain every hazard event and complete damage statistics since a lot of storm 
damage is never reported. Additionally, new 2017 U.S. Agricultural Census data will help better 
characterize hazard risk to agricultural commodities. Thus, the information presented herein 
should be considered an “informed estimate.”  

4.15.1 Hazard Rankings 
The purpose of the hazard ranking is to categorize and prioritize all potential hazards for the 
Northern Neck based on risk. Combined with the asset inventory and quantitative vulnerability 
assessment, the summary hazard classifications allow for the prioritization of those high hazard 
risks for mitigation planning purposes, and more specifically, the identification of hazard 
mitigation opportunities for the Northern Neck to consider as part of their proposed mitigation 
strategy. Each hazard was ranked by 0 (no data), 1 (low), 2 (medium), and 3 (high) in five 
categories, which were then weighted and averaged together to develop a Composite Hazard 
Index. This index was then used to rank the hazards to give the community some sense of how 
the hazards ranked in comparison to the others. Table 4-5 provides a summary of the categories 
used to rank the hazards and their weighted values for the Composite Hazard Index.  

Table 4-49 contains a detailed accounting of the ranking for each of the ten hazards discussed in 
this section. The highest priority hazards were coastal flooding, riverine flooding, hurricanes, and 
tornados. Coastal erosion and severe weather were ranked as moderate hazards. The rest, ranked 
as Limited, were Wildfire, Winter Storm, Drought, and Earthquakes. 

Table 4-49. Hazard Rankings and Risk Assessment 

Hazard Frequency 

Hazard 
Impact 

(Property 
Damages)

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Coastal 
Flooding 

Medium Significant Significant Medium Significant Significant 

Riverine 
Flooding 

Medium Medium Significant Medium Significant Significant 

Hurricane Medium Significant Significant Low Significant Significant 

Tornado Medium Significant Significant Significant Medium Significant 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Hazard Identification and Risk Assessment  4-76 

Table 4-49. Hazard Rankings and Risk Assessment 

Hazard Frequency 

Hazard 
Impact 

(Property 
Damages)

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Coastal 
Erosion 

Significant 

Damages 
not 

reported 
as erosion 

Medium Low Significant Medium 

Severe 
Weather 

Significant Significant 
N/A Did 
not  rank 

Medium Medium Medium 

Wildfire Significant Low Low Significant Low Low 

Winter 
Storm 

Medium Low Medium Low Low Low 

Drought Medium 

N/A - No 
property 
damages 
reported 

Medium Medium Significant Low 

Earthquake N/A N/A Low Significant Medium Low 

 

4.15.2 Summary of Loss Estimates 
As described in the hazard-specific estimated loss sections, there have been a total of 352 storm 
events since 1950 reported across the Northern Neck, as recorded in the NOAA NCEI Storm 
Events database. This total accounts for any duplication in instances where the same storm event 
was reported in multiple counties of the Northern Neck. Total damages, which are also reported 
at a county level, are not duplicative since each county only reports their local damages. 
Similarly, deaths and injuries are not duplicative. The NOAA NCEI Storm Events Database data 
was annualized using the total years of record for each hazard category. Table 4-50 summarizes 
the estimated annualized events and damages for the Northern Neck. This information is 
additionally presented by county in Table 4-51 and Table 4-52. Reported damages for coastal 
erosion, wildfire, and earthquake hazards were not available NCEI Storm Events Database and 
are therefore not included in the table below. Historical wildfire data that was available from 
2000 to 2016 averages out to about 15 wildfires annually. No property damage, deaths, or 
injuries were included in this dataset.   
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Table 4-50. Northern Neck Annualized Hazard Events, Damages, Deaths, and Injuries 

Hazard Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Coastal Flooding 0.5 $1,317,887 $0 $1,317,887 0 0 

Drought 0.1 $0 $943,399 $943,399 0 0 

Hurricane 0.3 $117,741 $175,147 $292,888 0 0 

Riverine 
Flooding 

0.5 $56,339 $16,922 $73,261 0 0 

Severe Weather 3.2 $360,170 $105 $360,275 0 0.0 

Tornado 0.4 $172,204 $1,162 $173,367 0 0.2 

Winter Storm 4.2 $1,926 $0 $1,926 0 0 

 

Table 4-51. Annualized Hazard Events by County and the Northern Neck Region 

Hazard Lancaster Northumberland Richmond Westmoreland Region 

Coastal Flooding 0.4 0.5 0.1 0.2 0.50 
Drought 0.1 0.1 0.1 0.1 0.14 

Hurricane 0.2 0.2 0.1 0.1 0.32 
Riverine Flooding 0.2 0.2 0.3 0.4 0.55 
Severe Weather 1.2 1.1 1.9 1.8 3.17 

Tornado 0.1 0.1 0.2 0.1 0.38 
Winter Storm 2.7 3.0 3.1 3.2 4.23 
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Table 4-52. Annualized Hazard Damages by Type and County  

Hazard 
Lancaster Northumberland Richmond Westmoreland REGION 

Property Crop Property Crop Property Crop Property Crop TOTAL 

Coastal Flooding $91,330.29 $0.00 $1,117,119.92 $0.00 $98,041.18 $0.00 $11,395.89 $0.00 $1,317,887.28 

Drought $0.00 $265,147.75 $0.00 $203,475.46 $0.00 $135,650.31 $0.00 $339,125.77 $943,399.29 

Hurricane $39,482.34 $24,721.89 $47,344.19 $58,903.73 $6,340.21 $39,908.89 $24,574.44 $51,612.35 $292,888.04 

Riverine Flooding $0.00 $0.00 $0.00 $0.00 $43,399.14 $13,271.91 $12,940.11 $3,649.77 $73,260.93 

Severe Weather $62,629.15 $0.00 $289,888.57 $0.00 $3,348.70 $104.91 $4,303.34 $0.00 $360,274.67 

Tornado $87,181.85 $0.00 $9,341.00 $0.00 $55,665.58 $0.00 $20,015.86 $1,162.42 $173,366.71 

Winter Storm $0.00 $0.00 $0.00 $0.00 $963.02 $0.00 $963.02 $0.00 $1926.04 

Total $280,623.63 $289,869.64 $1,463,693.68 $262,379.19 $207,757.84 $188,936.02 $74,192.67 $395,550.31 $3,163,002.96 
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5.0 Mitigation Strategy 
5.1 Introduction 
The hazard mitigation planning process conducted by the Northern Neck Planning District 
Commission used a typical problem-solving methodology: 

 Describe the problem (Hazard Identification). 
 Estimate the impacts the problem could cause (Risk Assessment). 
 Assess what local programs, staff, and technical abilities are in place (or potentially could 

be in place) to lessen those impacts. Using this information, determine what, if anything, 
can be done to reduce hazard impacts and promote community resilience, and select those 
actions that are appropriate for the Northern Neck region (Mitigation Strategy). 

The Mitigation Strategy section of the hazard mitigation plan update describes the development 
of the mitigation strategy. Through the process of reviewing and updating the 2011 plan update 
goals and debriefing the 2011 plan update objectives and mitigation strategies during the May 
31, 2017, Mitigation Action Committee meeting, the updated 2017 mitigation plan goals were 
set. During this process Planning District Commission and local government 2017 to 2022 
mitigation actions were developed (including re-prioritization of 2011 actions that were 
continued). 

5.2 Existing Authorities, Policies, Programs, and Resources for Mitigation 
Relevant authorities, policies, programs, and resources available to support the Northern Neck’s 
hazard mitigation activities are outlined in Section 6.0 Capabilities, Plan Implementation and 
Maintenance. Northern Neck jurisdictions have long-established, experienced program 
administrators and staff who can work with the Local Emergency Planning Committee and 
Mitigation Advisory Committee to advance not only the 2017 to 2022 mitigation strategies 
herein but can also further facilitate a holistic, integrated mitigation program to reduce risk 
exposure and increase resilience of the region’s population (described in Section 3.0 Community 
Profile). 

5.3 Setting Mitigation Goals 
When a community decides that certain risks are unacceptable and that certain mitigation actions 
may be achievable, the development of goals and actions takes place. Goals are long-term and 
general statements. Actions are detailed and specific strategies, actions, or projects that support 
accomplishment of the 2017 mitigation plan update goals as well as holistic hazard mitigation 
programs.  

The Mitigation Advisory Committee (MAC) reviewed the goals from the 2011 Northern Neck 
Regional Hazard Mitigation Plan at the April 5, 2017, HIRA and Mitigation Goals review 
meeting conducted at the Northern Neck PDC office in Warsaw, Virginia. The goals were 
reviewed, discussed, and edited to better address hazards as profiled in Section 4.0 Hazard 
Identification and Risk Assessment, and to inject resilience concepts into the hazard mitigation 
plan update. The goals are broad and applicable to the jurisdictions served by the NNPDC. The 
goals were addressed a second time during the final MAC meeting conducted May 31, 2017, 
where they were slightly modified. A column on the 2017 to 2022 Mitigation Actions table 
(Appendix D) aligns each action to the revised mitigation goals.  
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2017 – 2022 Mitigation Goals 

Goal 1: Promote new development that avoids undue risks posed by natural hazards and is 
resilient to natural disasters. 

Goal 2: Address natural hazards and vulnerabilities that represent a threat to the community. 

Goal 3: Ensure that the appropriate infrastructure is in place and maintained to ensure continued 
functionality of all critical services necessary to protect the residents, property and critical 
infrastructure of the Northern Neck. 

Goal 4: Enhance the capabilities of local government to address natural hazards to enhance the 
whole community for increased resilience. 

Goal 5: Increase natural hazard awareness of our citizens. Educate Northern Neck citizens and 
part-time residents on citizen and community hazard resilience. 

Goal 6: Participate and Comply with the National Flood Insurance Program (NFIP) through 
floodplain identification, mapping, and floodplain management. 

 

5.4 Selecting Mitigation Actions 
Actions are detailed and specific strategies, actions, and projects that help support regional 
natural hazard resilience and mitigation goal achievement. The actions from the 2011 plan 
formed a platform for discussion about mitigation actions for the 2017 plan. During the April 5, 
2017, MAC Meeting, the group decided that it did not want objectives but wanted to go with a 
goal-action mitigation strategy structure. A lengthy discussion was held at that meeting on the 
2011 plan mitigation actions and strategies to help frame which 2011 actions should be 
continued and what organizational form the 2017 – 2022 mitigation actions should take.  

 

5.4.1 2011 Plan Mitigation Goals, Objectives, and Strategies Discussion Points 
 

2011 GOAL 1: Promote new development that acknowledges the risks posed by natural 
hazards and is resilient to natural disasters. 

2017 Comments 
 Within the Chesapeake Bay coastal high hazard area are no build zones for 

Northumberland.  
 The region has done a good job of not locating critical facilities in the floodplain?  
 Westmoreland has a steep slope ordinance to address issues on high hazard Potomac 

River shorelines. 
 Every jurisdiction adopted updated Flood Insurance Studies (FIS) and Flood Insurance 

Rate Maps (FIRMs) during the planning period along with updated floodplain 
management ordinances.  

 PDC is working on shoreline management mechanisms through the “Living Shores” 
Program to promote better practices to manage coastal shoreline erosion. Specific county 
strategies will be included.  
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2011 GOAL 2: Address risks that threaten existing development. 

2017 Comments 
 Manufactured housing (trailers) and fuel tanks continue to be a danger. We can address 

them with new siting and VDEM elevation projects, but there are a lot of existing, non-
compliant structures throughout the region. 

 Some residents have self-financed building elevation in Northumberland County.  

2011 GOAL 3: Ensure that the appropriate infrastructure is in place and maintained to 
ensure continued functionality of all critical services necessary to protect the residents of 
the Northern Neck. 

2017 Comments 

 When asked about infrastructure performance during spring 2017 wind events, the MAC 
felt that response operations and critical infrastructure performed as designed.  

 York county drone team came and flew over to do initial damage assessment. This is an 
emerging technology with great future potential.  

 Town of Irvington – response time was incredible for the tornado. No injuries, no deaths. 
Trees fell on houses. One house shifted on the foundation. Windows were blown out in a 
hospital. Didn’t stop servicing patients, but one person did get transferred to Walter Reed.  

 Stormwater management systems are not common on the Northern Neck so heavy 
rainfall was either absorbed in the watershed or drained quickly. Standing floodwaters are 
generally not an issue but coastal surge and erosion are.  

 Make sure your critical facilities can handle exposure to water.  

2011 GOAL 4: Enhance the capabilities of local government to address natural hazards 
and potentially limit their impacts. 

 No comments 

2011 GOAL 5: Increase the awareness of our citizens regarding the natural hazards 
present in the Northern Neck. Educate them about how to prepare for and mitigate against 
these hazards. 

2017 Comments 

 Website information has increased and social media use will continue to grow during the 
next plan cycle.  

 Counties have implemented Code Red which features notification messaging that raises 
an awareness among citizens.  

 Use volunteers with drones for damage assessment if carefully trained.  

2011 GOAL 6: Participate and Comply with the National Flood Insurance Program (NFIP) 
through Floodplain Identification and Mapping, Floodplain Management, and Flood 
Insurance. 

 No comments.  

The status of the 2011 plan update strategies and actions were discussed at the April 5 and May 
31, 2017, MAC meetings. Status was obtained through return of MS Excel hard copy and digital 
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worksheets developed for each county and town and the NNPDC. The summary workbook 
sheets for each community may be found in Appendix C.  

In addition, a range of new action alternatives were identified by each jurisdiction in individual 
local government meetings. These alternatives are presented in Appendix D. Generally, the 
jurisdiction representatives evaluated the actions for inclusion in the plan with the following 
criteria: 

 Time – Can the strategy be implemented quickly? 
 Ease of implementation – How easy is the strategy to implement? Will it require many 

financial or staff resources? 
 Effectiveness – Will the strategy be highly effective in reducing risk? 
 Lifespan – How long will the effects of the strategy be in place?   
 Hazards – Does the strategy address a high-priority hazard or does it address multiple 

hazards? 

After the 2017 actions were selected, the STAPLEE (Social, Technical, Administrative, Political, 
Legal, Economic, and Environmental) criteria (Table 5-1) were used to inform prioritization the 
most appropriate actions for the Northern Neck. This methodology requires that social, technical, 
administrative, political, legal, economic, and environmental considerations be taken into 
account when reviewing potential actions for the area’s jurisdictions to undertake. This process 
was used to help ensure that the most equitable and feasible actions would be undertaken based 
on each County’s capabilities. 

Table 5-1. STAPLEE Project Evaluation Criteria 

Social 

 Is the proposed action socially acceptable to the community? 
 Are there equity issues involved that would mean that one 

segment of a community is treated unfairly? 
 Will the action cause social disruption? 

Technical 

 Will the proposed action work? 
 Will it create more problems than it solves? 
 Does it solve a problem or only a symptom? 
 Is it the most useful action in light of other community 

goals? 

Administrative 

 Can the community implement the action? 
 Is there someone to coordinate and lead the effort? 
 Is there sufficient funding, staff, and technical support 

available? 
 Are there ongoing administrative requirements that need to 

be met? 

Political 

 Is the action politically acceptable? 
 Is there public support both to implement and to maintain the 

project? 
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Table 5-1. STAPLEE Project Evaluation Criteria 

Legal 

 Is the community authorized to implement the proposed 
action?  Is there a clear legal basis or precedent for this 
activity? 

 Are there legal side effects?  Could the activity be construed 
as a taking? 

 Is the proposed action allowed by a comprehensive plan, or 
must a comprehensive plan be amended to allow the 
proposed action? 

 Will the community be liable for action or lack of action? 
 Will the activity be challenged? 

Economic 

 What are the costs and benefits of this action? 
 Do the benefits exceed the costs? 
 Are initial, maintenance, and administrative costs taken into 

account? 
 Has funding been secured for the proposed action?  If not, 

what are the potential funding sources (public, non-profit, 
and private)? 

 How will this action affect the fiscal capability of the 
community? 

 What burden will this action place on the tax base or local 
economy? 

 What are the budget and revenue effects of this activity? 
 Does the action contribute to other community goals, such as 

capital improvements or economic development? 
 What benefits will the action provide?   

Environmental 

 How will the action affect the environment? 
 Will the action need environmental regulatory approvals? 
 Will it meet local and state regulatory requirements? 
 Are endangered or threatened species likely to be affected 

 

Each STAPLEE factor was of primary concern when selecting measures. For those measures, 
such as education and outreach, that do not result in a quantifiable reduction of damages, the 
relationship of the probable future benefits and the cost of each measure was considered when 
developing the mitigation actions. Action ideas were evaluated based on technical feasibility 
(i.e., whether they could be done and would solve the problem); cost-effectiveness (i.e., the 
benefits outweighed the costs); environmental and historic/cultural resource impacts; and 
political and social acceptance. A priority level was assigned to each project based on the 
potential for the projects to be completed given the existing and potential funding; this 
prioritization method was selected because the MAC believed it would foster a realistic 
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expectation of what could be accomplished in the next five years. A priority level of High 
indicates that these projects are currently in progress and have designated funds for completion 
or require minimal funds to complete (resulting in a high return on investment or measure of 
cost-effectiveness). A priority level of Medium indicates that the community is likely to receive 
funding for these particular projects, and if funding is received, the projects will be completed. 
Lastly, a priority level of Low indicates that these actions will be complete only if outside 
funding becomes available. 

Actions were developed for each community by creating a spreadsheet that carried forward each 
2011 action that the community indicated it wished to “continue.” Then through hard copy and 
electronic correspondence and interviews, each community updated their 2017 to 2022 
mitigation actions, as did the Northern Neck Planning District Commission.  

The new 2017 to 2022 mitigation actions have been organized into six major categories of 
mitigation, as shown in Table 5-2. 

 

Table 5-2. Hazard Mitigation Categories and Associated Projects 

Mitigation Category Project Type 

Prevention  Planning and zoning  
 Building codes  
 Open space preservation  
 Floodplain regulations  
 Stormwater management regulations  
 Drainage system maintenance  
 Capital improvements programming 
 Shoreline/riverine setbacks  

Property Protection  Acquisition/Demolition 
 Relocation 
 Building elevation  
 Critical facilities protection  
 Retrofitting (i.e., wind-proofing, floodproofing, 

seismic design)  
 Safe rooms, shutters, shatter-resistant glass  
 Insurance  

Natural Resource Protection  Land acquisition  
 Floodplain protection  
 Watershed management  
 Beach and dune preservation  
 Riparian buffers  
 Forest and vegetation management (i.e., fire resistant 

landscaping, fuel breaks)  
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Table 5-2. Hazard Mitigation Categories and Associated Projects 

Mitigation Category Project Type 

 Erosion and sediment control  
 Wetland preservation and restoration  
 Habitat preservation  
 Slope stabilization  
 Historic properties and archaeological site 

preservation 

Structural Projects  Reservoirs  
 Dams/levees/dikes/floodwalls/seawalls  
 Diversions/detention/retention  
 Channel modification  
 Beach nourishment  
 Storm sewers  

Emergency Services  Warning systems  
 Evacuation planning and management  
 Emergency response training and exercises  
 Sandbagging for flood protection  
 Installing temporary shutters for wind protection  

Education & Awareness  Outreach projects  
 Speaker series/demonstration events  
 Hazard mapping  
 Real estate disclosure  
 Library materials  
 School children educational programs 
 Hazard expositions  

NOTES: 
 Many 2011 floodplain management and NFIP-related actions were carried forward for each community but 

are listed independently for each community as priorities, staff responsibility and local implementation 
resources vary. 

 A holistic mitigation project action was added for each community to fully insure project type for HMA 
grant eligibility. Again, these are listed on each community worksheet to allow community-specific 
prioritization, etc. 

 A holistic plan integration action is also included for each community to better ensure plan coordination 
during the next hazard mitigation planning period. It should be noted that the current local comprehensive 
plans do a good job of hazard mitigation integration.  

5.5 Developing a Mitigation Action Plan 
Mitigation action plans were developed for all of the identified actions. Each mitigation action 
plan includes: 
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 the goal(s) it is intended to help achieve, 
 the hazard(s) it is designed to mitigate, 
 the agency assigned responsibility for carrying out the strategy,  
 general resources needed, 
 a timeframe for completion, and  
 Priority level for its implementation (high, medium, or low). 

The 2017 to 2022 Mitigation Action tables do include notation where the community did not 
provide all requested information. The following timeframes are defined in Table 5-3 for the 
completion of the identified mitigation actions. 

Table 5-3. Timeframes Defined 

 Timeframe Definition 

Short-term Less than three years 

Long-term More than three years 

As funding becomes available Project timeline is dependent on funding 

Ongoing  
Project is continuous with no designated 
end date 

The mitigation action plans for each jurisdiction within the Northern Neck are listed in 
alphabetical order in Appendix D. 
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6.0 Capabilities, Plan Implementation, and Maintenance 
6.1 Capability Assessment 
This portion of the Plan assesses the current capacity of the communities of the Northern Neck 
Planning District to mitigate the effects of the natural hazards identified in Section 4 of the plan. 
This assessment includes a comprehensive examination of the following local government 
capabilities: 

 Administrative Capability – describes the forms of government in the region, including 
the departments that may be involved in hazard mitigation.  

 Technical Capability – addresses the technical expertise of local government staff.  
 Fiscal Capability – examines budgets and currently used funding mechanisms. 
 Policy and Program Capability – describes past, present, and future mitigation projects in 

the region and examines existing plans (e.g., emergency operations plan, comprehensive 
plan). 

 Legal Authority – describes how jurisdictions in the region use the four broad 
government powers (i.e., regulation, acquisition, taxation, and spending) to influence 
hazard mitigation activities.  

The purpose of conducting the capability assessment is to assess methods that the Northern Neck 
Regional Planning District's local governments, specifically Lancaster, Northumberland, 
Richmond, and Westmoreland Counties, have available to implement successful mitigation 
programs. Through careful analysis, any existing gaps, shortfalls, or weaknesses within existing 
governmental activities that could exacerbate a community's vulnerability were identified. The 
assessment also highlights the positive measures underway at the local level that will continue to 
be supported and enhanced through future mitigation efforts. 

The capability assessment serves as the foundation for designing an effective hazard mitigation 
strategy. It not only helps inform plan goals to be both achievable but aspirational to reduce 
planning district regional exposure to natural hazards. A master capability assessment matrix 
table which summarizes each jurisdiction’s programs is located in Appendix I. Elements of the 
master table and a capability assessment survey completed by most of the participating local 
governments was used to inform this analysis. 

6.1.1 Administrative Capability 
As described previously, the planning area is comprised of four counties. The counties operate 
under a Board of Supervisors - County Administrator/Manager system. In this form of 
government, the elected Board of Supervisors hires a County Administrator who oversees daily 
operations of the County. In the Northern Neck, each of Board of Supervisors has five members. 

The Northern Neck Emergency Operations Plan designates seven departments with specific 
responsibilities for hazard mitigation: 

 Board of Supervisors, Town Councils and Local Government Administrators 
 Emergency Management  
 Department of Health 
 Building/Planning/Zoning 
 Law Enforcement 
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 Public Safety (including fire department and rescue squads)  
 School systems  

These major functions exist in each of the Northern Neck counties and to some extent the towns 
with similar responsibilities but sometimes varying local government organization to meet local 
needs. Additionally, Lancaster County and Northumberland County have identified 
responsibilities for the General Services Department (Public Works) and the Reedville Sanitary 
District. Implementation of Hazard Mitigation Assistance (HMA) grants to elevate residential 
buildings most recently segued to grant administration by the Northern Neck Planning District 
Commission with on-site supervision and code enforcement through the local building official. 
Most aspects of the floodplain management program lie within the planning or zoning office 
with final field enforcement through submission of completed Elevation or Floodproofing 
Certificates through the local building official. Outreach aspects of hazard mitigation are more 
holistically driven by local public information officers, emergency managers, planners and non-
profit organizations.  

Representatives of local governments supported the hazard mitigation plan update and, as part of 
the process, completed a capability assessment that helped identify local program strengths, 
gaps, and opportunities for existing or future emergency management, hazard mitigation, or 
resilience programs. This is especially timely as the region recovers from a sustained recession, 
has experienced increased severe weather events, and faces sea level rise and continued, 
accelerating coastal erosion. While exact responsibilities differ from jurisdiction to jurisdiction, 
general functions and responsibilities of Northern Neck local government departments are 
described in the sections which follow.  

The responsibility to the public for effective hazard mitigation rests with the elected officials, 
which in the Northern Neck are the County Boards of Supervisors and the Town Councils. They 
enact the codes, regulations, and ordinances through the authorities granted them by the 
Commonwealth of Virginia under the Dillon Rule. Emergency management is directed through 
local emergency management or emergency services offices. County and Town leaders direct 
local hazard mitigation efforts and work cooperatively as appropriate on regional initiatives 
through the Northern Neck Local Emergency Planning Committee or with specific counties to 
provide FEMA-VDEM Hazard Mitigation Assistance (HMA) grant project administration and 
management. Many related regional plans and programs are administered by the Northern Neck 
PDC that directly inform and benefit its local governments related to natural resources, economic 
development, climate change and sea-level rise.  

County and Town emergency management operations are focused in two areas. First responders, 
primarily volunteers (except for 911 dispatchers), sheriffs, and state police support immediate 
response to incidents such as building, brush and woodland fires, medical emergencies, accidents 
and hazardous materials spills. Virginia Department of Forestry staff aide response to brush and 
woodland fires. Several Counties are beginning to add professional emergency medical 
technicians to provide full-time emergency-medical-services-response capability for medical 
emergencies.  

Additionally, emergency managers are responsible for the mitigation, preparedness, response, 
and recovery operations relative to natural and man-made disaster events. Specifically, County 
Administrators and Town Managers, in their roles as Coordinators of Emergency Services, have 
designated management responsibility for the floodplain management and emergency 
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management programs, often including hazard mitigation program, and assigns program 
operations to appropriate departments or staff.  

The Virginia Department of Health enforces ordinances related to the safe handling and the 
emergency distribution of water and food. In addition, the Department of Health is responsible 
for the prevention or spread of disease. The Northern Neck is served by the Three Rivers Health 
District. Ninety-six employees support the ten-county region of the Northern Neck and Middle 
Peninsula. An emergency planner and epidemiologist are on District staff.  

Planning, zoning and site inspections are conducted by staff or departments that have 
responsibility for administering and enforcing existing building codes and zoning ordinances. 
Planning and code compliance staff also ensure that all new construction, repair and building 
additions or improvements comply with State and County building codes, zoning, and land-use 
regulations. While the Town of Colonial Beach also has its own building inspector, other small 
Northern Neck towns use County building officials to support building-code compliance and 
construction monitoring. Local compliance with the Chesapeake Bay Preservation Act, erosion 
and sediment control regulations, and stormwater management start with proposed development 
plan review by local planners, with additional technical and field inspection support provided by 
the Northern Neck Soil and Water Conservation District. In addition, these departments support 
project review and code enforcement for hazard mitigation such as elevation of flood-prone 
residential buildings, and ensure that FEMA Elevation Certificates and Floodproofing 
Certificates are properly completed for applicable projects.  

The County Building Official is licensed by the Commonwealth of Virginia and locally enforces 
the Virginia Uniform Statewide Building Code (VUSBC). This code includes implications for 
floodplain management. Local Planning or Community Development departments address land-
use planning and, in most cases, house the local floodplain management program enforcing local 
floodplain management regulations. Public Works departments have a role in hazard resilience 
through oversight and maintenance of local infrastructure, some critical, which varies amongst 
Northern Neck jurisdictions. While the responsibilities and infrastructure are varied, critical 
infrastructure includes wastewater treatment facilities, a few local water treatment systems, and 
several new local drainage systems. Primary and secondary road maintenance is largely the 
responsibility of the Virginia Department of Transportation, which coordinates closely with local 
emergency managers during and immediately after disaster events and storms to address road 
closures and detours, debris management, and messaging.  

Other departments may have responsibilities for programs that could complement hazard 
mitigation activities. For instance, parks and recreation departments may be responsible for open 
space programs. If demolition/acquisition projects are undertaken, coordination to manage 
created open space may include the parks and recreation staff.  

Table 6-1 summarizes the number of staff who perform key functions in Northern Neck County 
governments. For the most part, County self-evaluations determined that programs are 
adequately funded and staffed (with the exception of emergency medical and fire response), and 
staff are adequately trained to support government program mission functions.  
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Table 6-1. Staffing Levels 

County Emergency 
Services 

Building/ 

Planning/ 

Zoning 

Law 
Enforcement

(local) 

Fire 
Department 

Public 
Works 

Lancaster 2 4 24 125 12 

Northumberland 1 6 28 60 Active 

90 Total 

2 

Richmond 2 4 15 55 N/A 

Westmoreland 2 7 41 96 Active 

102 Total 

N/A 

6.1.2 Technical Capability 
Mitigation is multi-disciplinary. For a successful mitigation program, it is necessary to have a 
broad range of people involved who can inform and contribute to holistic mitigation programs 
through diverse backgrounds and experience. Mitigation process participant diversity is reflected 
on the MAC but can further include additional local planners, engineers, building inspectors, 
emergency managers, floodplain managers, Geographic Information Systems (GIS) analysts, 
and grant writers. 

GIS systems include the hardware, software, and technicians that collect, manage, analyze 
and display spatially-referenced data. Many local governments are now incorporating GIS 
systems into their existing planning and management operations. GIS is invaluable in 
identifying areas vulnerable to hazards. Improved online-archived technical information has 
greatly improved update processes and quality of emergency operations plans, continuity of 
operations plans, hazard mitigation plans and emergency management, resilience and 
mitigation messaging. This increases community resilience, especially outreach efforts using 
social media.  

Table 6-2 summarizes the technical capabilities of the jurisdictions per their self-rated 
assessment. A summary capability assessment matrix table can be found in Appendix I. As 
demonstrated in the table, Northern Neck local governments do not have dedicated mitigation 
funding project sources to manage and administer HMP grant-funded projects so the Northern 
Neck PDC supports the administrative aspects of those projects. The Northern Neck PDC’s 
website offers a central location to publicize information about a variety of different hazard 
mitigation and planning efforts throughout the region. Emergency managers devote staff time 
and use existing web sites, social media and events like tornado awareness month and hurricane 
preparedness month as a platform for mitigation messaging. Strong preparedness and mitigation 
messages, techniques, and program links are provided on local websites to enable residents and 
businesses to create disaster preparedness plans and carry adequate flood insurance on at-risk 
properties and property contents.  

Northern Neck jurisdictions have dedicated emergency managers and floodplain managers with 
the exception of the Town of Colonial Beach where town managers often perform emergency 
management and floodplain management functions. The final mitigation measure for new or 
substantially improved building construction or critical facility installation is the final inspection 
performed by the local building official. Northern Neck counties and the Town of Colonial 
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Beach staff feature dedicated building inspectors while this function is performed for smaller 
towns by the county building official.  

Table 6-2. Technical Capability Matrix by Jurisdiction 

Jurisdiction Mitigation 
Assigned 

to Specific 
Dept. 

GIS Adequate 
Zoning 
Staff 

Dedicated 
Floodplain 

Mgmt. 
Staff 

Building 
Inspectors 

Overall 
Technical 

Capabilities 

Lancaster Yes Yes 
(limited)

Yes Yes Yes (2) Moderate 

Northumberland Yes Yes Yes Yes Yes Moderate 

Richmond Yes Yes No No Yes Moderate 

Westmoreland Yes Yes Yes Yes Yes Moderate 

NNPDC  Yes N/A – 
localities 
staff 

Yes N/A – 
localities 
staff 

High 

Town of 
Colonial Beach 

No Yes No No Yes (1) Moderate 

Town of White 
Stone 

Yes No Yes Yes No (county) High 

Town of 
Kilmarnock 

Yes Yes 
(limited)

Yes Yes No  Low 

Town of 
Montross 

Yes No 
(county) 

Yes No (county) No (county) Low 

High: Higher standards, high program management. 

Moderate: Adequate program management. 

Limited: Increased capability desired.  

Note: Towns of Warsaw and Irvington did not respond to 2017 capability assessment survey 

 

6.1.3 Fiscal Capability 
For Fiscal Year 2017, the budgets of the participating jurisdictions range from about $22 million 
(Richmond County) to $30 million (Westmoreland County) and smaller budgets for towns. 
Revenues which support local budgets come from property taxes, State and local sales taxes, 
local service fees, and through restricted intergovernmental contributions (federal and state pass 
through dollars). Mitigation projects have been funded through FEMA’s post-disaster Hazard 
Mitigation Grant Program (HMGP). The Commonwealth of Virginia historically and presently 
provides 20 percent of the required non-federal project match, leaving only a required 5 percent 
local match, usually using property-owner resources. Considering current budget challenges 
combined with trends in reduced federal support to state and local governments, funding for 
future mitigation work could be a challenge.  
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FY 2017 budgets provided by local LEPC representatives (and internet search for some towns) 
are shown in Table 6-3. Northumberland County has created a development impact fee structure 
to supplement county income. Capital Improvement Plans (CIPs) and intergovernmental 
agreements are used by three of the four Northern Neck counties. 

Table 6-3. Fiscal Capability Matrix by Jurisdiction 

Jurisdiction Total FY17 Budget Public Safety FY17 Budget 

Lancaster $29 million $5.5 million 

Northumberland $36.7 million $4.3 million 

Richmond $21-22 million $1 million 

Westmoreland $29.7 million $5.9 million 

NNPDC $790,000 N/A 

Town of Colonial Beach  $26 million $1.3 million 

Town of Irvington $142,705 $2,100 

Town of Kilmarnock   

Town of Montross $388,225 $17,650 

Town of Warsaw $1.4 million $332,510 

Town of White Stone  $181,730 $46,614 

N/A – not applicable 

 

6.1.4 Policy and Program Capability 
Local officials generally felt that their government capacity, through staffing, technical expertise 
and regulatory programs was at least moderate in most areas. Stormwater management is 
regulated by the Department of Environmental Quality’s Chesapeake Bay Preservation Program 
but most Northern Neck communities are not experiencing the type and volume of development 
covered by these regulations, so a rating of “low” is not reflective of a program deficiency, but a 
reflection of low need.  

Table 6-4. Local Planning Mechanisms and Their Relationship to Hazard Mitigation 

Locality 
Comp. Plan 

Adoption Date 
& Horizon 

Floodplain 
Mgmt. 

Ordinance 

Storm 
Water 
Mgmt. 
Plan 

Emergency 
Operations 

Plan 

Erosion 
and 

Sediment 
Control 

Ordinance 

Lancaster 
High 

Adopted: 
10/31/13 

Moderate 
Low 
Need 

Moderate/High High 
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Table 6-4. Local Planning Mechanisms and Their Relationship to Hazard Mitigation 

Locality 
Comp. Plan 

Adoption Date 
& Horizon 

Floodplain 
Mgmt. 

Ordinance 

Storm 
Water 
Mgmt. 
Plan 

Emergency 
Operations 

Plan 

Erosion 
and 

Sediment 
Control 

Ordinance 

Northumberland 
High 

Adopted: 
11/10/16 

Moderate Moderate Moderate/High High 

Richmond 
High 

Adopted: 
7/11/2013 

Moderate Moderate Moderate/High High 

Westmoreland 

High 

Adopted: 

12/13/2010 

 

Moderate 
Low 
Need 

Moderate/High High 

 

6.1.4.1 Past Mitigation Efforts 
A Community Development Block Grant (CDBG) was used in the past in Westmoreland County 
to make storm water improvements. Homeowners self-financed home elevations after Hurricane 
Floyd, but the region became more active in use of the HMGP program following 2003’s 
Hurricane Isabel for residential elevation projects in Northumberland and Lancaster County. 
HMGP has supported further residential elevation projects. Grant management for these projects 
has shifted to the PDC, which is more experienced in grant management because of the variety 
of grants it supports throughout the region that benefit local governments.  

One local frustration has been the eligibility challenge due to the required FEMA positive 
benefit-cost ratio for each project. Following severe impacts, several projects in the past seemed 
necessary and viable but did not achieve the required positive benefit-cost ratio (greater than 1.0) 
despite significant storm damage. This was a challenge after Tropical Depression Ernesto and 
continues to be an issue.  

Elevation projects have moved forward to address properties listed on FEMA’s Repetitive and 
Severe Repetitive Loss list. Due to continued flood damages and increased flood insurance 
claims, grant requirements for these properties are more relaxed so the Northern Neck has had 
some success in more recent residential elevation grant applications. Award for several projects 
are currently pending.  

The Tidewater Resource Conservation and Development District, in coordination with the US 
Department of Agriculture and the Virginia Department of Forestry, implemented a FIREWISE 
program in the Northern Neck and Middle Peninsula regions. The project began in 2001 with a 
data collection and awareness phase. Areas of apparent risk were identified using GIS, followed 
by completion of field verification. A workshop for local planners was conducted introducing 
them to wildfire mitigation principles and ways to incorporate them into the local planning 
process. Demonstration projects have been conducted in several small communities to illustrate 
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and promote mitigation practices. While wildfire occurrence in the Northern Neck is low, the 
risk is great due to numerous loblolly pine plantations interspersed with rural residences. This 
forest plantation type can be highly flammable in dry conditions. 

6.1.4.2 Emergency Operations Plan 
The Northern Neck Planning District Commission worked with Northern Neck communities to 
develop the 2011 Regional Emergency Operations Plan Update. The plan was originally 
developed in 2004. It consisted of a basic concept of operations, seven hazard-specific annexes, 
ten region-wide functional annexes, and community-specific functional annexes. This plan 
represented a full adoption of the operational Incident Command System during emergency 
events.  

The 2011 regional plan update serves as a foundational plan for independent County Emergency 
Operations Plans (EOPs) which have been drafted and adopted by County Boards of Supervisors 
during the past several years. These plans, while not publically available for security reasons, 
generally provide the legal and organizational basis for operations in each specific county or 
community in response to any type of disaster or large-scale emergency situation. Local 
Northern Neck Emergency Operations Plans (EOPs) outline a set of assumptions, which include 
a statement that primary hazards in the Northern Neck are severe weather events and numerous 
man made hazards (e.g., hazardous material incidents). The hazard statement may be modified as 
informed by the 2017 hazard mitigation plan update, as local emergency operations plans are 
updated.  

Each plan outlines roles and responsibilities for the various county departments and agencies, 
ranging from the County Administrator, Emergency Manager, public safety officials and other 
government functions ranging from planning to public works and the Virginia Department of 
Health. While EOPs focus on emergency response, most include the emergency functional 
annex that addresses disaster recovery and mitigation. They usually do not describe mitigation 
needs or planned actions but rather outlines responsibilities for various organizations 
including the County Administrator, Emergency Manager, county staff and volunteer 
organizations.  

The 2010 regional EOP stated that mitigation measures should "include, but are not limited 
to, the development of zoning laws and land use ordinances, building codes, regulations, and 
licensing for handling and storage of hazardous materials, and the inspection and enforcement 
of such ordinances, codes, and regulations.'' This language should be maintained. Additionally, 
following a state or federal emergency and disaster declaration, VDEM coordinates recovery 
efforts with local governments through the LEPC, local emergency managers, and VDEM 
Regional Support teams.  

The information that follows for each Northern Neck County is paraphrased from local 
emergency management websites.  

Lancaster County Office of Emergency Services 
The Lancaster County Office of Emergency Services maintains a separate web site. Please refer 
to www.ReadyLancaster.org for more comprehensive information on Emergency Services 
information and programs. The www.ReadyLancaster.org website is deep and provides diverse 
information directed at local citizens, businesses, and organizations providing advice on 
emergency and disaster preparedness planning, instructions for sheltering and other emergency 
and disaster needs, and post-event instructions. In accordance with state law, the Lancaster 
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County Board of Supervisors has adopted an Emergency Operations Plan which establishes the 
legal and organizational basis for operations in response to any type of disaster or large scale 
emergency situation. The Plan assigns broad responsibilities to local government agencies and 
support organizations for disaster mitigation, preparedness, response and recovery. These 
responsibilities are generally extensions of normal day-to-day functions involving the same 
personnel and material resources. 

The types of disasters most likely to affect Lancaster County are weather-related occurrences 
such as hurricanes, coastal flooding, tornadoes, and severe thunderstorms that produce high 
winds and significant rainfall.  

Northumberland County  
Northumberland County is one of the few counties left in Virginia that has all-volunteer 
emergency services. The county is served by two fire departments, Callao Volunteer Fire 
Department, in Callao, and Fairfield Volunteer Fire Department, with buildings in Reedville and 
Burgess. There are three rescue squads that serve the county: Callao Volunteer Rescue Squad, in 
Callao; Mid-County Volunteer Rescue Squad, in Heathsville; and Northumberland County 
Rescue Squad, in Reedville and Burgess. The county also has a water rescue service, Smith Point 
Sea Rescue. 

Richmond County Department of Emergency Services  
The Richmond County Department of Emergency Services is organized into two functional 
areas: the Division of Emergency Medical Services and the Office of Emergency Management. 
The Division of Emergency Medical Services provides 24 hour-a-day, state of the art basic and 
advanced life support emergency medical services to Richmond County residents and visitors. 

The Office of Emergency Management writes and maintains the Richmond County Emergency 
Operations Plan, manages the County's Emergency Operations Center, and coordinates post-
disaster recovery activities. OEM also provides emergency planning in such areas as special 
needs, continuity of operations, and emergency operations. OEM staff members are available to 
give presentations on emergency preparedness to homeowners’ associations, civic groups, 
businesses, or faith community members.  

Westmoreland Public Safety 
Westmoreland County's public safety personnel are trained and ready to prevent harm to citizens 
and property and to respond effectively to routine matters, emergencies and disasters when they 
occur. Instructions on dialing  911 to report fires, crime, life-threatening situations or other 
emergencies is given along with detailed instructions on how to communicate the situation with 
the 911 dispatcher.  

The Westmoreland County All Hazards Preparedness Brochure and the Ready Virginia 
Emergency Brochure are linked to the website. Highlights of information available to residents 
from Ready Virginia, VDEM, and FEMA are highlighted. Evacuation and sheltering information 
is also highlighted on the website with instructions to contact the Sheriff’s Office or County 
Administrator’s Office for assistance when evacuation transportation is needed.  

6.1.4.3 Floodplain Management 
Communities that regulate development in floodplains participate in the National Flood 
Insurance Program (NFIP). In return, the NFIP makes federally-backed flood insurance policies 
available for properties in the community. Table 6-5 shows the effective Flood Insurance Rate 
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Map (FIRM) dates for each NFIP participating Northern Neck community as well as other 
applicable historic information about the community’s participation. FIRMs and Flood Insurance 
Studies (FIS) were developed by FEMA to show the boundaries of the one-percent and 0.2 
percent annual chance floodplain. As the table shows, FEMA’s recent investment in updating 
flood risk hazard maps, especially in high risk coastal areas, has resulted in revision of the 
Northern Neck community flood hazard risk maps. Following lengthy local and public citizen 
review of draft FIRMs and FIS reports, each jurisdiction’s elected officials adopted the FIRMs, 
FIS, and an updated floodplain management ordinance or zoning ordinance section with an 
embedded floodplain management ordinance.  

Despite new flood risk mapping, local landscape features such as increased frequency of coastal 
storms, sea-level rise, and coastal erosion rates are taken into consideration by local governments 
reviewing requests for development or construction within the regulated floodplain called the 
Special Flood Hazard Area (SFHA).  

Statutes of the Commonwealth of Virginia provide cities and counties land use authority. 
Floodwater control is empowered through §15.2-2223 and §15.2-2280 of the Code of the 
Commonwealth of Virginia. Each Northern Neck jurisdiction with land use authority has 
adopted a local floodplain ordinance as a requirement of participation in the NFIP. 

Table 6-5. NFIP Entry and FIRM Date 

County Jurisdiction 
Initial 
FHBM  

Identified 

Initial 
FIRM 

Identified

Current 
Effective 
Map Date 

Reg-
Emer 
Date 

Lancaster 

Irvington, Town of 10/18/74 8/4/87 10/2/14 08/04/87 

Kilmarnock, Town of N/A 9/17/10 10/2/14 09/17/10 

Unincorporated 
County 

1/24/75 3/4/88 10/2/14 
03/04/88 

White Stone, Town of 8/30/74 9/24/84 10/02/14 09/24/84 

Northumberland 
Unincorporated 
County 

12/13/74 7/4/89 2/18/15 
07/04/89 

Richmond 
Unincorporated 
County 

4/11/75 3/16/89 4/16/15 
03/16/89 

Westmoreland 

Colonial Beach, Town 
of 

8/9/74 9/18/87 4/16/15 
09/18/87 

Unincorporated 
County 

7/18/75 9/18/87 4/16/15 
09/18/87 

Source: FEMA. Community Status Book Report. Virginia. https://www.fema.gov/cis/VA.html 

Each community has designated staff who enforce their floodplain management ordinance, 
which is included, in some cases, in the zoning ordinance. The Department of Conservation and 
Recreation’s Floodplain Management Program, including their NFIP Coordinator and his staff, 
conduct Community Assistance Visits or Community Assistance Calls (CACs) to review 
program administration locally, on about a two-year rotation  
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Local floodplain management ordinances often feature more restrictive measures than the 
required FEMA model ordinance. “Higher Standards” such as “freeboard” require a higher first-
floor elevation than that depicted on the FIRMs and FIS report’s data tables. For example, 
Northumberland County requires 12” of additional freeboard above Base Flood Elevation (BFE) 
for substantial improvements in an AE Zones and 24” of freeboard in VE Zones. Westmoreland 
County requires 18” of additional freeboard above the Base Flood Elevation.  

The Community Rating System (CRS) was created by FEMA during 1990 as an incentive 
program to recognize and encourage community floodplain management activities that exceed 
the minimum NFIP standards. Residents of CRS participating communities receive a reduction 
in their flood insurance annual premiums. These are awarded in five percent increments 
following a rigorous community floodplain management program review. There are ten CRS 
classes: Class 1 requires the most credit points and gives a 50-percent premium reduction; Class 
10 communities’ NFIP policy holders do not receive a premium reduction. None of the 
communities in the Northern Neck currently participate in the CRS. 

One of the CRS requirements is a community floodplain management plan. The Northern Neck 
hazard mitigation plan update is intended to fulfill the CRS planning requirement should any 
NFIP participating communities wish to pursue CRS program participation.  

Local emergency managers who responded to the capability assessment were not well-versed on 
how the NFIP is administered locally. In the next plan update, the plan should include more in-
depth information on how the NFIP is managed in each of the jurisdictions. Examples could 
include: process to ensure new construction is compliant with the local floodplain ordinances; 
how residents are assisted in mapping issues and how substantially damaged structures are 
managed to ensure compliance with the latest floodplain ordinance. 

6.1.4.4 Comprehensive Plans 
A community’s comprehensive plan provides the future vision for the community regarding 
growth and development. However, many of the plans include land use or environmental 
protection goals that could support future mitigation efforts. For example, limiting development 
in the floodplain (which is considered mitigation) may also help meet open-space goals laid out 
in a comprehensive plan. Several comprehensive plans address mitigation, resilience and long-
term community sustainability. These are new inclusions, and, as communities continue to 
update their comprehensive plans, it is anticipated that mitigation and resiliency issues will be 
more comprehensively addressed. Virginia comprehensive plans are usually updated on a five-
year cycle. 

For the most part, the region’s comprehensive plans includes strategies that address development 
in the floodplain or otherwise flood-prone areas. In addition, the comprehensive plans indicate 
that communities in the Northern Neck use zoning and subdivision regulations to retain the rural 
character of their areas while they preserve traditional livelihoods like agriculture, forestry, 
fishing and aquaculture. A significant focus is recession recovery and protection of coastal 
resources.  

Table 6-4 shows the comprehensive plan adoption status for each comprehensive plan. 
Demographic information is from the U.S. Census. Some plans use growth projections from 
either the Virginia Employment Commission or the University of Virginia’s Weldon Cooper 
Center. The Weldon Cooper Center’s population projection data was also used to inform Section 
3.0 Community Profile in the 2017 hazard mitigation plan update. Population projects in the 
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Northern Neck are generally flat for the next two decades due to an aging population, limited 
new development and an overabundance of housing stock due to the lingering effects of the 
recession.  

Lancaster County 
Hazard mitigation concepts are found throughout the Lancaster County Comprehensive Plan, 
adopted October 31, 2013. The first goal derived from the land suitability study is ''to encourage 
new and orderly development in areas of the County most suitable for growth." One of the means 
that the plan recommends to achieve this goal is to develop amendments to the zoning ordinance 
that help protect property owners from potential hazards of shrink-swell soil and high water 
tables. The second goal is to “ensure that new development is designed in a manner that provides 
for continued protection of the surface and groundwater resources in Lancaster County and the 
State of Virginia.” Furthermore, Chapter 3 is dedicated to discussing the protection of the 
Lancaster County potable water supply. Chapter 4 of the comprehensive plan is devoted to 
shoreline protection and includes a shoreline protection study and plan to address shoreline 
erosion. The plan advocates for the use of vegetative methods as opposed to structural solutions 
such as rip rap and groins on individual parcels. The plan also encourages a coordinated 
approach to shoreline protection suggesting that density credits and other innovative techniques 
could be used to encourage such actions. 

The plan notes that a variety of growth tools may be appropriate for Lancaster County, including 
performance standards, conservation easements, use valuation taxation, overlay zones, and open 
space provisions that prioritize flood control.  

Northumberland County 
The opening goal for the 2016 Northumberland County Comprehensive Plan is similar to 
Lancaster County: "To provide a framework for managing future development of the County in 
a way that promotes opportunity for its citizens while directing growth to areas best able to 
accommodate growth." 

Another plan goal is to “reduce soil erosion on steep slopes particularly along creek and stream 
banks.” The steep slopes and unstable soils impact development in the area by increasing project 
costs. These conditions cause serious soil erosion and can increase sediment and other pollutants 
entering local streams, estuaries, rivers, and bays.  

The plan includes a section on flood-prone areas and delineates numerous goals and strategies 
directed toward protection of life and property from floods. These strategies include public 
education, performance standards, enforcement of existing ordinances, and utility-siting criteria. 
The plan also highlights that the current County regulations require that any building constructed 
within the floodplain have a finished floor elevation two feet above the base flood elevation. 

As with Lancaster County, shoreline erosion is of concern for Northumberland. The plan 
includes numerous strategies designed to protect shorelines. These include use of vegetation for 
shoreline protection and performance standards for structures that modify the shoreline. The 
plan also recognizes the need for coordinated or subdivision-wide actions. 

Richmond County 
Like its neighboring counties, Richmond County's Comprehensive Plan (adopted July 11, 
2013) calls for accommodating future growth while maintaining the rural character of the 
County. The recommendations in the plan also recognize that growth cannot occur unchecked 
but should be guided away from environmentally-sensitive areas such as floodplains. For 
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instance, the plan calls for the use of cluster design techniques to allow for environmentally-
sensitive areas to remain undeveloped. 

Shoreline erosion is featured in the Richmond County Comprehensive Plan. One 
recommendation calls for promoting the use of natural shoreline protection strategies.  

Recommendations include establishing setbacks in known erosion areas, the use of vegetation 
and other natural features to protect the shoreline, enforcement of existing ordinances and 
facility sitting requirements. 

The plan also recommends that the County develop programs to encourage maintenance of 
existing properties. Hazard mitigation principles could be incorporated into such a program. 

Westmoreland County 
Flood is a primary concern in the Westmoreland County 2010 Comprehensive Plan as well as the 
draft 2016 plan. Both plans suggest that appropriate development practices, land use controls 
and protection of vulnerable shoreline and drainage should be improved to minimize the effects 
of flooding. One of the goals to address flooding is to follow proper design practices including 
community retention ponds and other measures to improve flood-insurance ratings for the 
county. These recommendations were informed by the Westmoreland County Shoreline 
Management Plan, 2013, which was prepared for the county and the Virginia Coastal Zone 
Management Program by the Virginia Marine Institute of Marine Science, College of 
William and Mary.  

The comprehensive plan recommends a variety of studies to address shoreline erosion and storm 
water drainage. The future land use plan also includes a conservation designation that 
incorporates areas of the floodplain and calls for limited to no future development. The plan 
recommends that Westmoreland County pursue measures to reduce facilitate entry into the   
Community Rating System. 

It is clear from the plan that the County is willing to use easements to protect land. While 
floodplains and other high risk areas are not specifically mentioned, the use of easements and 
coordination with the Virginia Department of Conservation and Recreation, the Northern Neck 
Chesapeake Bay Public Access Authority, and other public agencies may provide an opportunity 
to protect property and achieve open space goals. The plan also recommends the underground 
placement of utilities in new development. 

6.1.5 Legal Authority 
Local governments in Virginia, including those in the Northern Neck region, have a wide range 
of tools available to them for implementing mitigation programs, policies, and actions. A hazard 
mitigation program can use any or all of the four broad types of government powers granted by 
the State of Virginia, which are (a) regulation, (b) acquisition, (c) taxation, and (d) spending. The 
scope of this local authority is subject to constraints; however, as all of Virginia’s political 
subdivisions must not act without proper delegation from the state. All power is vested in the 
state and can only be exercised by local governments to the extent it is delegated (in accordance 
with Dillon’s Rule). Thus, this portion of the capabilities assessment will summarize Virginia’s 
enabling legislation that grants the four types of government powers within the context of 
available hazard mitigation tools and techniques. 
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6.1.5.1 Regulation 
General Police Power 
Virginia's local governments have been granted broad regulatory powers in their jurisdictions. 
The statutes of the Commonwealth of Virginia bestow the general police power on local 
governments, allowing them to enact and enforce ordinances which define, prohibit, regulate 
or abate acts, omissions, or conditions detrimental to the health, safety, and welfare of the 
people, and to define and abate nuisances (including public health nuisances). Since hazard 
mitigation can be included under the police power (as protection of public health, safety and 
welfare), towns, cities, and counties may include requirements for hazard mitigation in local 
ordinances. Local governments also may use their ordinance-making power to abate 
"nuisances," which could include, by local definition, any activity or condition making people 
or property more vulnerable to any hazard. 

All of the jurisdictions in the Northern Neck planning area have enacted and enforce 
regulatory ordinances designed to promote the public health, safety, and general welfare of its 
citizenry.  

6.1.5.2 Land Use 
Regulatory powers granted by the state to local governments are the most basic manner in 
which a local government can control the use of land within its jurisdiction. Through various 
land use regulatory powers, a local government can control the amount, timing, density, 
quality, and location of new development. All these characteristics of growth can determine 
the level of vulnerability of the community in the event of a natural hazard. Land use 
regulatory powers include the power to engage in planning, and to enact and enforce zoning 
ordinances, floodplain ordinances, and subdivision controls. Each local community possesses 
great power to prevent unsuitable development in hazard-prone areas. 

6.1.5.3 Planning 
According to State Statutes, local governments in Virginia may create or designate a planning 
agency. The planning agency may perform a number of duties, including: 

 Make studies of the area; 
 Determine objectives; 
 Prepare and adopt plans for achieving those objectives; 
 Develop and recommend policies, ordinances, and administrative means to implement 

plans; 
 Perform other related duties. 

The importance of the planning powers of local governments is illustrated by the requirement 
that zoning regulations be made in accordance with a comprehensive plan. While the 
ordinance itself may provide evidence that zoning is being conducted "in accordance with a 
plan," the existence of a separate planning document ensures that the government is 
developing regulations and ordinances that are consistent with the overall goals of the 
community.  

Each Northern Neck county and the Town of Colonial Beach have dedicated planning staff, 
zoning regulations and comprehensive plans. Town managers with assistance from counties 
perform planning and floodplain management functions. The towns in the study area all have 
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planning commissions that meet regularly, receiving support as necessary from county planning 
departments.  

6.1.5.4 Zoning 
Zoning is the traditional and most common tool available to local governments to control the use 
of land. Broad enabling authority is granted for municipalities and counties in Virginia to engage 
in zoning. Land ''uses" controlled by zoning include the type of use (e.g., residential, 
commercial, and industrial) as well as minimum specifications that control height and bulk such 
as lot size, building height and setbacks, and density of population. Local governments are 
authorized to divide their territorial jurisdiction into districts, and to regulate and restrict the 
erection, construction, reconstruction, alteration, repair or use of buildings, structures, or land 
within those districts. Districts may include general use districts, overlay districts, and special 
use or conditional use districts. Zoning ordinances consist of maps and written text. 

Only Lancaster County implements floodplain regulations via the zoning ordinance. An overlay 
district is used to impose additional requirements on properties within the designated floodplain 
area. 

6.1.5.5 Subdivision Regulations 
Subdivision regulations control the division of land into parcels for the purpose of building 
development or sale. Flood-related subdivision regulations are included in the floodplain 
management ordinance, requiring developers to install adequate drainage facilities and design 
water and sewer systems to minimize flood damage and contamination. They also may prohibit 
the subdivision of land subject to flooding unless flood hazards are mitigated through filling or 
other measures, and they prohibit filling of floodway areas. 

All of the jurisdictions in Northern Neck have adopted a subdivision ordinance. Some of the 
ordinances contain floodplain-specific provisions. For instance, Lancaster, Richmond, and 
Westmoreland Counties require that sufficient buildable land exist for each lot to ensure that the 
site is free of flood danger. 

6.1.5.6 Floodplain Management Regulations 
Each Northern Neck community with land use authority has adopted floodplain management 
regulations. As noted previously, only Lancaster County has done so specifically through the 
zoning ordinance. Northumberland, Richmond, and Westmoreland counties have adopted 
floodplain management ordinances into various locations in their municipal code.  

Generally, the regulations adopted by the study communities do not go beyond the minimum 
standards of the NFIP. Several Northern Neck localities have adopted “freeboard” requirements, 
which require that first floors of new or substantially improved buildings exceed the base flood 
elevation (BFE) to provide extra flood risk exposure mitigation. Buildings built to this higher 
standard usually are eligible for a “preferred risk” flood insurance policy with lower annual 
premiums. Each NFIP participating local government that allows development in the regulated 
floodplain require at least 1-foot of freeboard, with Northumberland and Westmoreland counties 
requiring greater flood protection levels. Each county floodplain management ordinance 
establishes design criteria requiring elevation and flood resistant construction of utility 
equipment. Three of the four Northern Neck counties also have higher standard design criteria 
for coastal high-hazard buildings. None of the communities prohibit manufactured homes in the 
floodplain, however all ordinances require proper elevation and foundation anchoring. 
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Local floodplain management programs are supported by the Virginia Department of 
Conservation and Recreation’s National Floodplain Management Program Coordinator and his 
staff. Technical assistance is provided by in-person Community Assistance Visits (CAVs), check 
in phone interviews called Community Assistance Contacts (CACs) which consists of a program 
“check-in" or address specific technical issues or situations. CAVs are performed on a two to 
three year rotation. All Northern Neck communities are in good standing with the NFIP and the 
state NFIP Coordinator’s office, continuing property owner and renter eligibility for flood 
insurance purchase and FEMA HMA grant program participation.  

6.1.5.7 Chesapeake Bay Protection Regulations 
The Chesapeake Bay Preservation Act (Bay Act) was enacted by the Virginia General Assembly 
in 1988 as a critical element of Virginia's non-point source management program. The Bay Act 
program is designed to improve water quality in the Chesapeake Bay and other waters of the 
State by requiring the use of effective land management and land use planning.  

Virginia designed the Bay Act to enhance water quality with continued reasonable development. 
The Bay Act balances state and local economic interests and water quality improvement by 
creating a unique cooperative partnership between state and Tidewater local governments to 
reduce and prevent nonpoint source pollution.  Local governments retain the primary 
responsibility for land use decisions, expanding local government authority to manage water 
quality, and establishing a more specific relationship between water quality protection and local 
land use decision-making. 

The Bay Act Program is the only program in Virginia state government that deals 
comprehensively with the relationships between water quality, and land use planning and 
development. It is also the only program that assists local governments with land use planning 
needs to meet water quality goals: the development of land use regulations, ordinances and 
comprehensive plans.  

Virginia is a signatory to the Chesapeake Bay Agreement, a unique regional partnership aimed at 
restoration of the Chesapeake Bay. Communities in certain parts of the state are required to 
implement local land use controls to minimize runoff and other adverse impacts to the water 
quality of the Bay. Each PDC jurisdiction is part of the Tidewater area and therefore required to 
enforce Bay Act provisions locally. The program’s agricultural non-point source pollution 
reduction efforts have been led by the Northern Neck Soil and Water Conservation District. 
Prevention of sediment, nutrient and other pollution from land development is directed through 
erosion and sediment control and stormwater management ordinances. The local Bay Act 
program has three phases: Phase I program elements include the designation of local Chesapeake 
Bay Preservation Areas (including Resource Protection Areas and Resource Management Areas 
that often include floodplains) and adoption of local ordinances that include the required 
performance criteria. Phase II required local governments to adopt a comprehensive plan or plan 
element that addresses the protection of water quality through the discussion of a number of 
policy areas. Phase III requires an assessment during 2017 to review progress toward meeting the 
nutrient and sediment pollutant load reductions necessary for Bay restoration.  

6.1.5.8 Other Ordinances 
Northern Neck communities have adopted Erosion and Sediment Control ordinances compliant 
with Chesapeake Preservation Area Program regulations as well as those of the Department of 
Environmental Quality. Stormwater management is also managed through the Chesapeake Bay 
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Preservation Area Program for projects meeting specific criteria. Lancaster County has enacted a 
dune protection ordinance that authorizes specific uses and requires use and alteration permits.  

6.1.5.9 Building Codes and Building Inspection 
Mitigation measures which involve elevation or building and infrastructure retrofit are required 
to be compliant with not only local floodplain management standards but flood risk reduction 
design standards outlined in building codes.  

Northern Neck jurisdictions have adopted the Uniform Virginia Building Code. While 
municipalities and counties may adopt codes for their respective areas if approved by the state as 
providing "adequate minimum standards," none of the participating jurisdictions have chosen to 
do so.  

Local governments in the Commonwealth perform building inspections. The state empowers 
cities and counties to create an inspection department, and enumerates their duties and 
responsibilities, which include enforcing state and local laws relating to the construction of 
buildings; installation of plumbing, electrical, and heating systems; building maintenance; and 
other matters. Northern Neck counties and the Town of Colonial Beach have appointed a specific 
individual or established an office to carry out building inspections. Westmoreland County has 
adopted a minimal building maintenance ordinance. Enforcement is focused on vacant 
unoccupied buildings. Table 6-6 summarizes the various ordinances that are in effect in the 
jurisdictions in the study area.  

Table 6-6. Availability of Ordinances and their Support for Hazard Mitigation 

Ordinance Type Lancaster Northumberland Richmond Westmoreland 

Building Code Yes Yes Yes Yes 

Floodplain 
Management  

Yes Yes Yes Yes 

Historic 
Preservation  

Yes Yes Yes No* 

Subdivision  Yes Yes Yes Yes 

Unified 
Development  

Yes No No No 

Zoning  Yes Yes Yes Yes 

*Consideration to historic properties is integrated through Westmoreland’s zoning ordinance. 

6.1.5.10 Fire Codes 
Virginia has a statewide fire code. The code establishes statewide standards to safeguard life and 
property from the hazards of fire or explosion arising from the improper maintenance of life 
safety, and fire prevention and protection of materials, devices, systems, and structures. The 
Virginia State Fire Marshal’s Office is charged with enforcement of the code statewide except in 
those localities that choose to enforce the code locally. Localities that choose to enforce the code 
locally must employ their own certified fire official.  
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6.1.5.11 Taxation 
The power to levy taxes and special assessments is an important tool delegated to local 
governments by Virginia’s law. The power of taxation extends beyond merely the collection of 
revenue, and can have a profound impact on the pattern of development in the community. 
Communities have the power to set preferential tax rates for areas which are more suitable for 
development in order to discourage development in otherwise hazardous areas. Local units of 
government also have the authority to levy special assessments on property owners for all or part 
of the costs of acquiring, constructing, reconstructing, extending or otherwise building or 
improving flood protection works within a designated area. This can serve to increase the cost of 
building in such areas, thereby discouraging development. 

Because the usual methods of apportionment seem mechanical and arbitrary, and because the tax 
burden on a particular piece of property is often quite large, the major constraint in using special 
assessments is political. Special assessments seem to offer little in terms of control over land use 
in developing areas. They can, however, be used to finance the provision of necessary services 
within municipal or county boundaries. In addition, they are useful in distributing the costs of the 
infrastructure required by new development to the new property owners. 

Localities in Virginia collect a one-percent sales tax. In addition, all of the counties in the 
Northern Neck levy property taxes. 

6.1.5.12 Spending 
The fourth major power that has been delegated from the Virginia General Assembly to local 
governments is the power to make expenditures in the public interest. Hazard mitigation 
principles can be made a routine element of all spending decisions made by local governments, 
including during adoption of annual budgets and the Capital Improvement Plan (CIP) for 
protection of critical facilities. 

A CIP is a schedule for provision of town or county services over a specified period of time. By 
tentatively committing itself to a timetable for the provision of capital to extend services, a 
community can control growth in areas where the provision of on-site sewage disposal and water 
supply are unusually expensive. 

In addition to forming a timetable for provision of services, a local community can regulate the 
extension of and access to services. A CIP that is coordinated with extension and access policies 
can provide a significant degree of control over the location and timing of growth. These tools 
also can influence the cost of growth. If the CIP is effective in directing growth away from 
environmentally sensitive or high hazard areas, for example, it can reduce environmental costs. 

The majority of counties in the Northern Neck have a capital improvements program. The 
construction or renovation of capital facilities, such as schools, municipal offices, and police/fire 
stations are often highlighted in capital improvements programs. Investments in water treatment, 
wastewater treatment, drainage improvements and critical facility hardening are priority 
mitigation improvements which can be included in a capital improvements program. 

6.1.6 Other Relevant Plans and Studies  
Northern Neck citizens, local and regional government officials, elected officials and non-
governmental organizations have seen increased vulnerability along the region’s coasts. Several 
relevant studies have supported an evolving understanding of coastal shoreline processes.  
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A series of county coastal erosion evaluations was performed by the Virginia Institute of Marine 
Sciences at the College of William and Mary. These were used to inform the Section 4.0 Hazard 
Identification and Risk Assessment coastal hazard analysis and are referenced in Appendix B.  

6.1.6.1 Changing Flood Risk 
The North Atlantic Coast Comprehensive Study was conducted by the U.S. Army Corps of 
Engineers. The results of the study were published in a report detailing the two year study to 
address coastal storm and flood risk to vulnerable populations, property, ecosystems, and 
infrastructure affected by Hurricane Sandy in the United States' North Atlantic region. This study 
is designed to help communities better understand how flood risk is changing as a result of 
climate change and to provide tools to help communities better prepare for future flood risk. The 
study builds on lessons learned from Hurricane Sandy and attempts to bring to bear the latest 
scientific information available for state, local, and tribal planners. The Northern Neck 
communities are a part of the study area and the results of the study should be consulted when 
developing climate change adaptation measures based on future flood risk. 

The Costs of Doing Nothing: A Sea Level Rise Synopsis for the Hampton Roads Region study 
(November 2016) was conducted by the Research Triangle Institute and estimated the annualized 
economic impacts of future sea level rise for the Hampton Roads region. The results show a 
negative impact on local economies that will increase as sea levels rise. While the study only 
extended to the south shore of the Rappahannock River, information and holistic messaging can 
be interpreted even conservatively to a conclusion that sea level rise will significantly impact the 
Northern Neck, especially eastern areas of the region, within the next 25 years.  

6.1.6.2 Economic and Business Development 
The Stronger Economics Together: Strategies for Building New Economic Development 
Northern Neck Economic Development Plan 2013 – 2018 (SET) was collaboratively prepared 
with the USDA Regional Rural Development Center and local governments to strengthen local 
community  capacity to work together to create a blueprint to capture clusters of emerging 
economic advantages. The effort served as a catalyst for regional thinking and included SET 
training for participating communities. Hazard mitigation principles can be interwoven into the 
SET plan’s four goal and opportunity centers, especially as the SET plan enters its fifth year with 
the availability of the updated hazard mitigation plan:  

1) Infrastructure to facilitate expansion of existing businesses and attraction of new, higher 
wage jobs; 

2) Workforce preparedness to succeed in a technology-based economy; 
3) Creation of a business-friendly atmosphere for the region; and  
4) Effective and sustainable use of the regional’s natural beauty.  

Several towns have developed business revitalization plans during 2017, in addition to a plan 
developed by the Town of Colonial Beach in 2012. While these plans do not directly address 
hazard mitigation, the Northern Neck has suffered continued, localized flood and wind events 
during 2017, providing an opportunity to work with small business to promote emergency and 
storm preparedness and resilience to reduce losses. The following plans were developed: 

 Callao Business District Revitalization Plan 
 Warsaw Business District Revitalization Plan 
 White Stone Business District Revitalization Plan 
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 Town of Colonial Beach Business District Revitalization Plan (2012) 

6.1.6.3 Coastline Protection 
Since throughout the Northern Neck and coastal plain, homes and businesses are experiencing 
increased erosion from winds, waves, currents, tides and recreational activities making homes 
and businesses more vulnerable, the region has embarked on a “living shorelines” initiative. This 
is informed, in part, due to continued research that has demonstrated the harm to the immediate 
shoreline and bathymetric processes which occur from of lot-specific shoreline hardening like 
riprap, sea walls and groins. Living Shorelines is a shoreline management system designed to 
protect or restore the natural shoreline ecosystem from powerful storms, accelerated sea level 
rise, and landward erosion through the use of natural elements, sometimes combining them with 
structural components if necessary.  

There are two categories for living shorelines: Nonstructural and Combined structural/non-
structural. Each uses vegetation to protect the shoreline from erosion, flooding, and storm surges. 
The type of living shoreline application depends on the amount of erosion, wave energy, and 
size. Depending on the scope of the living shoreline, landowners can apply for a free Living 
Shoreline Group 1 General Permit through the Virginia Marine Resources Commission and 
local Wetlands Board. Program partners include: 

 Friends of the Rappahannock 
 Science Education at Sea (SEAS) Program 
 Virginia Marine Resources Commission 
 Local Wetlands Boards 
 Northern Neck Master Gardeners 
 NNKgreen 
 The Wetlands Project 
 Virginia Institute of Marine Science 
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6.2 Implementation 
Upon adoption, the plan faces the biggest test: implementation. While the 2017 plan update 
outlines many aspirational "High" priority recommendations, the decision of which actions to 
address first will be a continued implementation challenge. 

Each participating jurisdiction is responsible for integrating its mitigation actions into various 
planning documents, processes and budgets pursuant to locally-administered governing policies 
and procedures. Each action is assigned a responsible department or departments that will work 
together to implement designated actions. 

Funding is always an important and critical issue when it comes to implementing mitigation 
actions. While several Northern Neck counties have been active in pursuing and 
implementing mitigation projects funded by FEMA/VDEM Hazard Mitigation Assistance 
programs, low or no-cost high-priority strategies broaden the region’s approach to mitigation and 
long-term resilience. The Planning District Commission and its local governments will still 
pursue grant funding to implement more challenging actions. While resources remain limited, 
some counties in the Northern Neck have received funding to elevate homes. An example of a 
low-cost, high-priority recommendation would be to install flood level markers on bridges to 
warn motorists, pedestrians and cyclists of high water levels or to expand green shores programs 
to stabilize eroding shorelines.  

In the past five years, four mitigation projects within the Northern Neck have been funded 
through FEMA hazard mitigation grants:  

 DR-1905 in Northumberland County to raise the elevation of one of their residential 
properties;  

 DR-4042 in Lancaster County to raise the elevation of five of their residential properties;  
 FMA-2014 in Northumberland County to raise the elevation of one of their severe 

repetitive loss properties; and  
 FMA-2016 in Richmond and Northumberland to raise the elevation of one repetitive loss 

property and one severe repetitive loss property, a project that was just approved in early 
September 2017. 

Another implementation approach is to prioritize actions that can be completed in a short 
amount of time. Being able to publicize a successful project can build momentum to 
implement other mitigation actions.  

It is important to long-term implementation of the plan update that the underlying principles 
of the hazard mitigation plan update are incorporated into other community plans and 
mechanisms, such as: 

 comprehensive plans 
 development ordinances (Zoning Ordinance, Subdivision Ordinance, or Building Code) 
 resilience planning 
 disaster recovery planning 
 economic development plans 
 natural resource protection and shoreline protection plans, and 
 Capital Improvement Program (CIP) budgeting 
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Section 3.0 Community Profile provides insight into the current comprehensive plans for each 
community. Communities should work to ensure that the appropriate information from this plan 
is incorporated into the next update of their comprehensive plan. Information from the hazard 
identification and risk assessment as well as mitigation goals and strategies can be directly 
included as a comprehensive plan element. Projects that require large investments, such as at-risk 
property acquisition or infrastructure hardening are candidates for inclusion in capital 
improvement plans. Hazard vulnerability analysis can be incorporated into local emergency 
operations plans, debris management, coastal protection and disaster recovery plans. Floodplain 
management data and mitigation actions can be used to leverage Community Rating System 
(CRS) program participation. Mitigation is most successful when it is included within day-to-day 
functions and priorities of government. Integration is accomplished by a constant effort to 
network and to identify and highlight multi-objective, benefits to each program, the communities 
and their constituents. This effort is achieved through constant communication, messaging, 
monitoring agendas, attending meetings, and sending memos. 

Simultaneous to these efforts, it will be important to constantly monitor funding opportunities 
that can be used to implement high priority, high cost mitigation actions. Funding opportunities 
that can be monitored include special pre- and post-disaster funds, special district budgeted 
funds, state or federal ear-marked funds, and grant programs, including those that can serve or 
support multi-objective applications. 

With adoption of the 2017 plan update, the Northern Neck communities commit to: 

 Pursuing the implementation of the high-priority, low/no-cost recommended actions. 
 Keeping the concept of mitigation in the forefront of community decision-making by 

identifying and stressing the recommendations of the Hazard Mitigation Plan when other 
community goals, plans and activities are discussed and decided upon. 

 Maintaining a constant monitoring of multi-objective, cost-share opportunities to assist 
the participating communities in implementing the recommended actions of this plan for 
which no current regular funding or support exists. 

 Incorporate hazard risk information, and priority mitigation actions into appropriate local 
initiatives and programs through collaborative interaction between all related community 
departments and staff; and  

 Evaluating and assessing regional mitigation plan goal and local jurisdiction action 
effectiveness to reduce hazard risk exposure.  

In addition, the communities of the Northern Neck region remain committed to the NFIP. They 
will continue to enforce floodplain regulations and undertake other actions to remain in 
compliance with the program such as continued flood hazard risk evaluation, participation in 
Community Assistance Visits (CAV’s) with the Commonwealth of Virginia NFIP staff, and 
education and outreach activities directed at flood-prone residents and businesses.  
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6.3 Maintenance 
Plan maintenance requires an ongoing effort to monitor and evaluate the implementation of 
the plan, and to update the plan as progress, roadblocks, or changing circumstances are 
recognized. The Executive Director and Northern Neck PDC staff will be responsible for 
monitoring the plan. The Mitigation Advisory Committee representative from each 
jurisdiction will make annual updates to the Northern Neck Planning District on progress of 
their Mitigation Actions. Timing of annual reports can coincide with either the anniversary of 
the approval date of this plan or another date chosen by the committee in consultation with 
VDEM, such as the anniversary of a significant event (e.g., Tropical Depression Ernesto). The 
annual progress reports will be evaluated by the Mitigation Advisory Committee who will 
determine if corrective actions are needed. Figure 6-1 shows a sample update form. 

This monitoring and updating will take place through: 

 Annual progress reports from each jurisdiction on Mitigation Action Plan, 
 An annual review by the Mitigation Advisory Committee, and 
 Annual updates submitted to VDEM and FEMA Region III, unless a disaster or other 

circumstances (e.g., changing regulations) lead to a revised time frame. 

Jurisdiction:   

Updated through: 

Action number: Status: 

Not started 

In progress (percent 
complete___) 

Completed for purposes of this 
plan 

Ongoing Activities 

Successes 

Effectiveness 

Notes (e.g., changes in 
action/funding/responsible 
department/timeframe): 

Action number: Status: 

Not started 

In progress (percent 
complete___) 

Completed for purposes of this 
plan 

Ongoing Activities 

Successes 

Effectiveness 

Notes (e.g., changes in 
action/funding/responsible 
department/timeframe): 

Figure 6-1. Sample Update Form 
 

The Mitigation Advisory Committee will be responsible for setting annual measures of 
success and a five-year measure of success for each strategy. These indicators can be used to 
measure the progress and success of implementation of the mitigation plan during the 2021 
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update process. The Mitigation Advisory Committee can use this information to determine if 
corrective action needed or if the action should be continued or discontinued. In addition, the 
Mitigation Advisory Committee should review the composition of the committee annually 
and add members if needed. 

In evaluating the plan, the Mitigation Advisory Committee should assess: 

 The goals and objectives addressed in the current plan and any expected conditions 
 The nature, magnitude, and/or types of risk present in the region and assess if 
 those risks have changed 
 The current resources that are required and appropriate for implementing the plan 
 Issues with implementation, (ex. technical, political, legal, or coordinating with state and 

federal agencies) 
 The outcome of mitigation strategies, and evaluate their success 
 The agencies and partners and their level of participation as originally proposed 
 The Mitigation Advisory Committee will determine at the annual meeting, if an update of 

the plan is needed. At a minimum, the plan will be updated every five years. Factors to 
consider when determining if an update is necessary include: 

 Lessened vulnerability as a result of implementing recommended actions, 
 Increased vulnerability as a result of failed or ineffective mitigation actions, and/or, 
 Increased vulnerability as a result of new development (and/or annexation). 
 New state/federal laws, policies, or programs 
 Changes in resource availability 

Ongoing public outreach will continue and public participation will be encouraged through 
available web postings, social media and press releases to local media outlets, primarily weekly 
community newspapers and radio stations. As with the previous plan, the Local Emergency 
Planning Committee (serving as the MAC) shall be charged with maintaining public outreach 
through reporting back to government officials.  

 

Table 6-7. Northern Neck Hazard Mitigation Plan Update Maintenance Schedule 

Timeframe Activity Leadership 

2017 Jurisdictions Adoption Local jurisdictions; Northern 
Neck  PDC submittal  to FEMA 

2018 Annual implementation review MAC/LEPC  

2019 Annual implementation review MAC/LEPC 

2020 Annual implementation review; 
seek FEMA HMA funding for 
2022 plan update 

MAC/LEPC 

2021 Annual implementation review 
initiate 2022 Plan update 
process;  

MAC/LEPC 
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Table 6-7. Northern Neck Hazard Mitigation Plan Update Maintenance Schedule 

Timeframe Activity Leadership 

2022 Continue 2022 Plan update 
process 

MAC/LEPC 

A major event, such as a Presidentially-declared disaster, may trigger a need to review the plan. 
If such an event occurs in the Northern Neck, the Mitigation Advisory Committee will 
coordinate to determine how best to review and update the plan. The updating of the plan will be 
through written changes and submissions, as the Northern Neck communities and Mitigation 
Advisory Committee deem appropriate and necessary. Major changes to the plan will be 
submitted to the state and to FEMA Region III. 

Public notice will be given and public participation will be invited, at a minimum, through 
available web postings and press releases to the local media outlets, primarily newspapers and 
radio stations. In addition, an annual event will be held to publicize progress on implementing 
the mitigation plan. This event could be timed to coincide with the anniversary of a significant 
event or annual awareness event (i.e., Hurricane Preparedness Week). Jurisdictions also should 
provide annual updates to the governing body to keep them informed about plan implementation. 
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7.0 Plan Adoption 
Four counties and their incorporated towns in eastern Virginia participated in the planning 
process and will formally adopt this plan by resolution of their governing board. These local 
governments are the counties of Lancaster, Northumberland, Richmond, and Westmoreland 
Counties and the Towns of Colonial Beach, Irvington, Kilmarnock, Montross, Warsaw, and 
White Stone. The plan was completed through leadership of the Mitigation Advisory Committee 
that was led by the Northern Neck Planning District Commission and the Local Emergency 
Planning Committee (LEPC). Sample adoption language will be provided to the participating 
jurisdictions to facilitate the adoption process after FEMA conditionally approved the plan Draft 
(Appendix F).  

The adoption process will take several months, as significant coordination by the Mitigation 
Advisory Committee with their governing bodies is required to: 

1) Place the plan review and adoption on the appropriate meeting agendas in each 
jurisdiction;  

2) Advertise the review process and provide copies in the County Board of Supervisors and 
Town County members’ adoption meeting packets;    

3) Facilitate the actual adoption; 
4) Collect the adoption resolutions; and  
5) Incorporate the adopted resolutions into the final hazard mitigation plan. 

The Northern Neck Planning District appreciates the willingness that both Virginia 
Department of Emergency Management and FEMA Region III demonstrated by reviewing 
this plan concurrently and providing comments for revision prior to the adoption process. Not 
having done so would clearly have added more months to the adoption process. 
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 Meetings Contents: 

The Northern Neck, VA Multi-Jurisdictional HMP Update Kick-off Meeting February 27, 2017 – 

Presentation  

The Northern Neck, VA Multi-Jurisdictional HMP Update Kick-off Meeting February 27, 2017 – 

Sign-in Sheet 

The Northern Neck, VA Multi-Jurisdictional HMP Update HIRA Results Meeting April 5, 2017 – 

Presentation  

The Northern Neck, VA Multi-Jurisdictional HMP Update HIRA Results Meeting April 5, 2017 – 

Sign-in Sheet 

The Northern Neck, VA Multi-Jurisdictional HMP Update Final Meeting May 31, 2017 – 

Presentation  

The Northern Neck, VA Multi-Jurisdictional HMP Update Final Meeting May 31, 2017 – Sign-in 

Sheet 

The Northern Neck, VA Multi-Jurisdictional HMP Update Final Meeting May 31, 2017 – 

Mitigation Strategy, Action & Project Types, and Regional Goals Handout 

 

 Outreach Contents: 

The Northern Neck Planning District Commission – Hazard Mitigation Planning Update Web-

Announcement 



Kick-off Meeting
February 27, 2017

Northern Neck Multi-Jurisdictional 
Hazard Mitigation Plan Update



Agenda
1. Welcome & Introductions 

2. Schedule and Plan Update Process

3. Hazard Prioritization 

4. Data Needs

5. Committee Member Responsibilities

6. HMP Update Aspirations

7. Next Steps

8. Wrap Up & Future Meetings
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Introductions
• Name

• Jurisdiction/Department/Role
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Hazard Mitigation Plan Update
Project Scope: 

Update the Northern Neck Regional Hazard 
Mitigation Plan 2011 Update to remain compliant 
with Virginia Department of Emergency 
Management and FEMA requirements
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LEPC, Northern Neck PDC, 
VDEM and Dewberry roles
Committee members need to: ensure that this is your plan 
through Local Emergency Planning Committee (LEPC) which 
serves as this project’s “Mitigation Advisory Committee (MAC) 
through your engagement with the Northern Neck PDC, VDEM and 
Dewberry 

Critical facilities update to Dewberry 
Capacity assessment survey and 2011 mitigation actions 
update to Dewberry 
2017 new mitigation actions (in-person meetings/calls)
Support draft review and outreach
Participate & make the final decisions
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Northern Neck PDC Project Role:
• Organize dates and host LEPC meetings
• Coordinate Public Outreach and participation (social 

media emphasis) 
• Facilitate communication and project 

scheduling/reporting with Virginia Department of 
Emergency Management and Dewberry
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LEPC and Dewberry
Dewberry is here to:

• Lend technical expertise and consultation 
• Partner with NNPDC and local government staff to 

update all required sections of the plan
• Prepare and check the plan against FEMA 

mitigation plan update requirements.
• Draft and final plan sections

We will do the heavy lifting to assure 
you receive a compliant, relatable 
plan that positions your region to 
become more resilient.
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Project Approach: Planning Process

HIRA Data 
Needs

Update 
Mitigation 
Strategies

 Local Plans 
interface

Outcomes, 
schedule, 
LEPC Roles

Update: 

 Critical   
Facilities 

 2011 
Actions 

 Capability        
Assessme
nt

HIRA results

Begin Draft 
goals, 
objectives

Workshop 3 Workshop 2
Kickoff 

Workshop 1

Community 

2017 

Action/projects 

mtgs.

Conditional 
Approval by 
FEMA

Final Draft 
Plan

Adoption

8 | Northern Neck Regional Hazard Mitigation Plan 2017 Update Kick-off  February 27, 2017



Schedule

1 – 3 LEPC Workshops – HIRA Results/Mitigation workshop
 Draft Plan review submittal and meeting with VDEM  if needed

Task Feb Mar April May June Jul

Kick-off Meeting 1

HIRA Update/Development

Capability Assessment 2

Draft Plan/ Mitigation Strategies

Final Meeting & Implementation 

Kick-off
3

VDEM/FEMA Review  

Plan Submittal/Adoption 

Support/Close Out
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Mime Cast Large File Submittal 
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Why does hazard mitigation matter?
Hazard Mitigation

…is a sustainable action that will reduce or eliminate 
injury to citizens, damages to structures and allow continuity of 
critical society functions…

Resiliency Definition
…capacity to maintain/regain functionality &vitality from  
natural, climate-induced, or man-made stressors and 
disturbances. Resiliency strategies can provide communities 
with tools for bouncing back more quickly from extreme 
weather or other high-impact events.
Resiliency planning provides communities with the ability to 
adapt and thrive despite changing environmental, social, and 
economic conditions.
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Hazard Type

2011 HMP Planning 

Consideration Level

2017 Northern Neck Regional Hazard Mitigation 

Plan Update LEPC Kick-off Meeting

Natural

Hurricane Significant

Flooding (river, 

stream, coast) Moderate

Winter Storm Moderate

Coastal Erosion Moderate

Drought Limited

Coastal Storm 

(Nor’easter)

Limited

Tornado Limited

Wildfire Limited

Earthquake None

BREAK - Hazard Rankings
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Hazard Identification, Risk Assessement
and Vulnerabilty Analysis Update
• What natural hazard events have occurred since 

2010?

• What specific vulnerabilities exist in the Counties 
and Towns which may not have been captured in 
the previous plan?

• Please provide any updates to areas of concern 
noted in HIRA narrative.
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Critical Facilities

• Critical facilities include public safety, buildings used 
for sheltering, schools, health care (hospitals and 
long-term care), correctional facilities, utilities and 
other vital to community continuity of services after a 
disaster. 

• Other “critical facilities” of concern can be added to 
this list – transportation, drainage, shelters, etc. 

• Existing list will be emailed next week. Please review 
and provide deletions/modifications/additions by 
March 14, 2017.
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Capability Assessment
• Increased emphasis on melding the mitigation plan with other local 

and regional planning and program initiatives

• Update information provided in tables and text in Hazard 
Identification, Risk Assessment and Vulnerability (HIRA) Chapter

• Develop a master table for summary program/plan initiative data 
customized to 2010 HMP actions included in the Appendix.

• We will reach out to you with specifics for your locality and 
departments in early March. 

• Target completion late-March.

• Many programs or functions are performed for towns by counties –
example: building inspections. 
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Mitigation Actions Status

• ID completed, deleted, or deferred actions or 
activities from the 2010 plan as a benchmark for 
progress.

• Existing list will be distributed by early March. 

• Please review and provide 
deletions/modifications/additions by March 24, 2017 
to Jillian Browning jbrowning@dewberry.com copied 
to Deborah Mills at dmills@dewberry.com. 

• We will call you to follow-up over the phone. 
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Public Involvement in Plan 
Update

• Document how the community was kept involved 
during the plan maintenance process over the 
previous five years.
• What has been done since 2011?
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LEPC Hazard Mitigation Plan 
Update Aspirations
• What keeps you up at night? 
• What do you like about current plan? 
• To enable cross-cutting mitigation themes and 

actions/projects are the necessary 
people/departments ready to participate?

• Are there other efforts currently going on in your 
community that we should be aware of? 

• What would some positive outcomes be? 
• What information/expertise can you contribute?

18 | Northern Neck Regional Hazard Mitigation Plan 2017 Update Kick-off  February 27, 2017



What’s Next?
• Data gathering for HIRA (VDEM, NNPDC, open data 

sources)
• Data gathering for Capability Assessment 
• Initiation of Public Outreach 
• Reporting and updates to 2011 Plan Strategy/Action 

Accomplishments
• Vulnerability analysis Update and Kick-off for Goals, 

Objectives and Mitigation actions Workshop (early 
April)
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Questions, Comments, 
Discussion
Deborah G. Mills, C.F.M.

Associate

Dewberry

804.823.6971 Desk

804.335.9946 Mobile

dmills@dewberry.com
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HIRA, Goals and Mitigation Actions 
Meeting
April 5, 2017 – as modified during 
meeting

Northern Neck Multi-Jurisdictional 
Hazard Mitigation Plan Update



Agenda

1. Welcome 
2. Project Schedule
3. Risk Assessment
4. Mitigation Goal Refresh and Strategies
5. PDC, County & Town Mitigation Action 

Update 
6. Outreach Brainstorming
7. Next Steps
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Major HIRA Components
Identify and profile hazards affecting the 
region: 
Vulnerability to critical facilities and estimate 
losses

Vulnerability for current and future land use and 
development 
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Plan Update Requirements
• Hazard Identification and Risk Assessment

• Describe all hazards that affect the region; rationale 
for omitting recognized hazards from analysis

• Hazard Profiles

• Location

• Extent

• Previous occurrences

• Probability of future events

• Vulnerability Assessment
• Summary of the Counties and Towns vulnerability to each 
hazard

• Summary of potential hazard impacts
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Schedule

1 – 3 LEPC Workshops – HIRA Results/Mitigation workshop
 Draft Plan review submittal and meeting with VDEM  if needed

Task Feb Mar April May June Jul

Kick-off Meeting 1

HIRA Update/Development

Capability Assessment 2

Draft Plan/ Mitigation Strategies

Final Meeting & Implementation 

Kick-off
3

VDEM/FEMA Review  

Plan Submittal/Adoption 

Support/Close Out
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2017 Plan Update Changes
New analyses and 
updates:  Updated each 
hazard profile

• Hazard profile

• NCEI storm events 
data

• 2010 – present 
storm/disaster 
occurrences

• Summary risk by 
jurisdiction using  
new data 

New maps based on 
updated data

• HIRA summary that 
includes overall 
relative risk 
comparison by 
hazard. 
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Flood Risk
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FEMA NFIP Participation Dates
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NFIP Policies in Force

County Jurisdiction
Init FHBM 

Identified

Init FIRM

Identified

Curr Eff

Map Date

Lancaster

Irvington, Town of 10/18/74 8/4/87 10/2/14

Kilmarnock, Town of N/A 9/17/10 10/02/14(M)

Unincorporated County 1/24/75 3/4/88 10/2/14

White Stone, Town of 8/30/74 9/24/84 10/02/14(M)

Northumberland Unincorporated County 12/13/74 7/4/89 2/18/15

Richmond Unincorporated County 4/11/75 3/16/89 4/16/15

Westmoreland
Colonial Beach, Town of 8/9/74 9/18/87 4/16/15

Unincorporated County 7/18/75 9/18/87 4/16/15

County Jurisdiction Policies In-Force
Insurance In-Force 

Whole $

Written Premium In-

Force

Lancaster

Irvington, Town of 13 $3,585,900 $27,876

Kilmarnock, Town of 2 $700,000 $830

Unincorporated County 589 $164,332,200 $582,511

White Stone, Town of 3 $721,200 $4,279

Northumberland Unincorporated County 735 $220,102,400 $536,772

Richmond Unincorporated County 84 $22,489,400 $82,130

Westmoreland
Colonial Beach, Town of 206 $53,226,100 $141,451

Unincorporated County 310 $93,020,500 $224,566



NFIP Claims as of 31 Jan 2017
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County name Jurisdiction
Total 

Losses

Closed 

Losses

Open 

Losses
CWOP Losses Total Payments

Lancaster

Irvington 15 12 0 3 $268,000

Kilmarnock N/A N/A N/A N/A N/A

Unincorporated 365 294 0 71 $5,660,000

White Stone 11 5 0 6 $63,800

Northumberland Unincorporated 391 290 0 101 $6,930,000

Richmond Unincorporated 84 78 0 6 $1,760,000

Westmoreland
Colonial Beach 81 71 0 10 $3,590,000

Unincorporated 131 95 0 36 $2,740,000
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County Events
Number of 

Events
Original Paid Damage

Adjusted 2017 

Property Damage

Adjusted 2017 

Crop Damage

Adjusted 2017 

Total Damage

Lancaster

Coastal Flood 9 $1,870,000 $2,010,000 $0 $2,010,000

Flash Flood 2 $0 $0 $0 $0

Riverine Flood 3 $0 $0 $0 $0

Northumberland

Coastal Flood 10 $20,400,000 $24,600,000 $0 $24,600,000

Flash Flood 3 $0 $0 $0 $0

Riverine Flood 2 $0 $0 $0 $0

Richmond

Coastal Flood 3 $1,800,000 $2,160,000 $0 $2,160,000

Flash Flood 2 $854,000 $955,000 $292,000 $1,250,000

Riverine Flood 4 $0 $0 $0 $0

Westmoreland

Coastal Flood 5 $220,000 $251,000 $0 $251,000

Flash Flood 6 $250,000 $285,000 $80,300 $365,000

Riverine Flood 2 $0 $0 $0 $0

NCEI Flooding Damages
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• Analysis to estimate the Total Exposure in the Floodplain 

of the building stock in the NNPDC. 

• TEIF performed for Richmond and Westmoreland 

Counties and Towns using building footprint polygons

from the Virginia Geographic Information Network 

(VGIN). 

• Lancaster and Northumberland Counties and Towns 

analysis used the TEIF method applied at a census block 

level.

Total Exposure In Floodplain 
(TEIF)
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County Jurisdictions 100 Year Exposure 500 Year Exposure

Lancaster

Town of Irvington $3,610,000 $3,720,000

Town of Kilmarnock $531,000 $531,000

Town of White Stone $0 $0

Unincorporated Areas $127,000,000 $172,000,000

Total Lancaster County $131,000,000 $176,000,000

Northumberland Northumberland County $98,800,000 $113,000,000

Richmond

Town of Warsaw $0 $0

Unincorporated Areas $16,000,000 $21,000,000

Total Richmond County $16,000,000 $21,000,000

Westmoreland

Town of Colonial Beach $42,100,000 $50,400,000

Town of Montross $155,000 $155,000

Unincorporated Areas $59,000,000 $64,600,000

Total Westmoreland 

County
$101,000,000 $115,000,000

Total Northern Neck PDC $348,000,000 $425,000,000

TEIF Exposure by Political Area
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• Repetitive Loss (RL) property: any insurable building w/ 2 or more 

claims >/= $1,000 paid by the National Flood Insurance Program 

(NFIP) within any rolling ten-year period, since 1978. A RL property 

may or may not be currently insured by the NFIP. 

• A Severe Repetitive Loss (SRL) property: any property with 4 or 

more separate claim payments >$5,000 each; or 2 or more separate 

claim payments where the total payments > the current building 

value of the property. 

• Nationwide, RL properties constitute 2% of all NFIP insured 

properties, but are responsible for 40% of all NFIP claims

Repetitive Loss
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Coastal Erosion Risk
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• USGS Climate Resilience 
Toolkit provides a 
coastal dataset showing  
vulnerability to sea level 
rise and erosion. 

• Includes the Coastal 
Vulnerability Index (CVI) 
to give subjective 
assessment of risk to sea 
level rise and erosion.

• Ranking values range 
from very low, low, 
moderate, high, to very 
high.

• NNPDC ranked mostly 
very high.
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* From 2011 Plan
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Shoreline Studies Program, 
Virginia Institute of Marine Science,
September 2012

Segments of 
the 
shoreline 
where 
shoreline 
erosion was 
calculated
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Shoreline Studies Program, 
Virginia Institute of Marine Science,
September 2012

• Segments of 
the shoreline 
and their 
calculated 
shoreline 
erosion rate 
of change

• Annual losses 
predicted 
losses from -
0.1 to -4.0 
ft./yr.



Tornado Hazard Risk
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Enhanced 
Fujita Scale

Wind Speeds 
(mph)

F-Scale
Wind Speeds 

(mph)
Damage Frequency

EF0 65 to 85 F0 40 to 72
Light Damage. Some damage to chimneys, TV 
antennas, roof shingles, trees, and windows

29%

EF1 86 to 110 F1 73 to 112
Moderate Damage. Automobiles overturned, 
carports destroyed, trees uprooted

40%

EF2 111 to 135 F2 113 to 157
Considerable Damage. Roofs blown off homes, 
sheds and outbuildings demolished, mobile 
homes overturned

24%

EF3 136 to 165 F3 158 to 206
Severe Damage. Exterior walls and roofs blown 
off homes. Metal buildings collapsed or severely 
damaged. Forests and farmland flattened.

6%

EF4 166 to 200 F4 207 to 260
Devastating Damage. Few walls, if any, standing 
in well-built homes. Large steel and concrete 
missiles thrown far distances.

2%

EF5 Over 200 F5 261 to 318

Incredible Damage. Homes leveled with all 
debris removed. Schools, motels, and other 
larger structures have considerable damage 
with exterior walls and roofs gone. Top stories 
demolished.

Less than 1%

Tornado Damage Scale
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National Tornado Risk
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Tornado History 1965-2016
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Fujita Scale Date Counties Affected Deaths Injuries
2017 Property 

Damages
2017 Crop 
Damages

2017 Total 
Damages

EF1 2/24/2016 Lancaster, Westmoreland 0 0 $1,299,168 $79,045 $1,378,212

EF2 2/24/2016 Richmond 0 0 $3,344,191 $0 $3,344,191
EF0 6/18/2015 Lancaster, Richmond 0 0 $46,178 $0 $46,178

EF0 2/21/2014 Westmoreland 0 0 $15,411 $0 $15,411

F1 1/14/2005 Northumberland, Richmond 0 0 $37,361 $0 $37,361

F1 5/25/2004 Lancaster 0 0 $25,751 $0 $25,751

F0 8/26/2003 Richmond 0 0 $6,609 $0 $6,609

F0 4/4/1999 Westmoreland 0 0 $36,498 $0 $36,498

F1 9/10/1997 Northumberland 0 0 $227,309 $0 $227,309

F0 7/13/1996 Westmoreland 0 0 $15,502 $0 $15,502

F1 7/12/1996 Northumberland 0 0 $387,541 $0 $387,541

F0 6/24/1996 Westmoreland 0 0 $263,528 $0 $263,528

F0 1/19/1996 Richmond 0 0 $23,252 $0 $23,252

F0 8/6/1993 Lancaster 0 0 $841,595 $0 $841,595

F1 5/10/1990 Lancaster 0 0 $4,652,276 $0 $4,652,276
F1 5/2/1989 Northumberland 0 0 $0 $0 $0

F2 5/2/1989 Northumberland 0 0 $0 $0 $0

F2 8/31/1983 Richmond 0 0 $61,049 $0 $61,049

F1 9/6/1975 Lancaster 0 0 $11,302 $0 $11,302

F2 4/25/1975 Richmond 0 0 $113,021 $0 $113,021

F0 8/10/1969 Northumberland 0 0 $1,657 $0 $1,657

F3 11/2/1966 Richmond 0 0 $187,671 $0 $187,671



Local Tornado Risk
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EF Scale Rating Estimated Tornado
Counts Northern 
Neck (1965-2016)

EF0 4

EF1 2

EF2 1

F0 7

F1 8

F2 2

F3 1

Source: NCEI Database for 2016.
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Hurricanes and Tropical Storm 
Risk
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Coastal Storm (Nor’easter) 
Risk
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Coastal Storm Hazard Risk
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Coastal storms (Nor’easters) are a persistent problem for 
Northern Neck. Recent notable storms include:
• February 2017 – On February 9 the system reached the East Coast and rapidly 

grew into a powerful nor'easter.  Blizzard from Philadelphia north; precipitation 
on the Northern Neck was fortunately rainfall accompanied with high winds. 
Prior to the storm, unprecedented and record-breaking warmth had enveloped 
the region, with record highs of above 60 °F. 

• January 2016 - Winter Storm Jonas. Between January 23 and 24, a very severe 
Nor'easter dumped 2 to 3 feet of snow in the East Coast of the United States. 
Sustained damaging winds over 50 mph were recorded in many coastal 
communities, with a maximum gust to 85 mph on Assateague Island, Virginia. 
Snow and high wind on the Northern Neck. 

• October 2015 - Early October Atlantic low pressure system tapped into moisture 
from Hurricane Joaquin; the storm resulted in heavy rains and flooding in the 
mid-Atlantic. 



Winter Storm Risk
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Winter Storm Hazard Risk

| Hazard Mitigation Plan Update April 5, 2017

Winter storms are a persistent problem for Northern Neck. 
Recent notable storms (excluding Nor’easters) include:

 January 2017 – Southern system resulted in snow from central to 
northern and northeastern VA – school closings, limited power outages. 

 January 2016 – Low pressure from the south resulted in snow 
throughout central and northern Virginia and the Northern Neck 
resulting in limited power outages, school closings. 

 March 2015 - Low pressure moving northeast produced freezing rain and 
freezing drizzle across portions of the Virginia Northern Neck. Ice 
accumulations ranged from a trace to 0.12 inch.

 Winter 2010 – Three significant winter storms severely affected northern 
Virginia and the Northern Neck resulting in road closures, extened power 
outages and periods of schools closings. 

 December 2009 – A blizzard originating in the mid-west left the Northern 
Neck with 18-24 inches of snow, causing road closures, school closings  
and power outages.



Wildfire Risk
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Wildfires 2002-2016 
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County Size Class Fire Description Numbers of Fires

Lancaster

A One-fourth acre or less 79

B More than one-fourth acre, but less than 10 acres 33

C 10 acres or more, but less than 100 acres 3

Richmond

A One-fourth acre or less 34

B More than one-fourth acre, but less than 10 acres 34

C 10 acres or more, but less than 100 acres 5

Northumberland

A One-fourth acre or less 8

B More than one-fourth acre, but less than 10 acres 11

C 10 acres or more, but less than 100 acres 1

Westmoreland

A One-fourth acre or less 36

B More than one-fourth acre, but less than 10 acres 30

C 10 acres or more, but less than 100 acres 5
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 Northern Neck has on 
average 19 wildfire 
events per year

 However, as shown in 
the map on the right, 
most wildfires are small 
and are quickly 
extinguished 

Wildfire 
Risk



Drought Risk
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Category Description Possible Impacts

D0 Abnormally dry

Going into a drought: short-term dryness slows planting, growth 
of crops or pastures; fire risk above average. Coming out of a 
drought: some lingering water deficits; pastures or crops not fully 
recovered.

D1
Moderate 
drought

Some damage to crops, pastures; fire risk high; streams, 
reservoirs, or wells low; some water shortages develop or are 
imminent; voluntary water use restrictions requested.

D2 Severe drought
Crop or pasture losses likely; fire risk very high; water shortages 
common; water restrictions imposed.

D3
Extreme 
drought

Major crop/pasture losses; extreme fire danger; widespread 
water shortages or restrictions.

Drought Categories
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US Census of Agriculture 
General Information by County 
(areas at risk of Drought Impacts)
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County Farms
Total 

Acres

Average 

Acres/Farm

Market Value of 

Products

Average 

Farm Value 

Lancaster County 61 10,695 175 $4,864,000 $79,741

Northumberland County 566 79,107 140 $16,485,000 $29,125

Richmond County 90 32,373 360 $15,467,000 $171,858

Westmoreland County 152 59,378 391 $35,758,000 $235,248



Earthquake Hazard Risk
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National Earthquake Risk

Source: United States Geological Survey (USGS) Earthquake Map (based on peak 
ground accelerations for a 2% probability event in the next 50 years), with earthquake 
ground accelerations expressed as a percentage of gravity, g (32.2 ft/s2)
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Northern Neck Hazard Rankings
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Hazard Type
2011 HMP Planning 

Consideration Level

2017 LEPC Kick-Off 

Meeting

2017 Draft HIRA 

Update

Hurricane Significant Significant Significant

Flooding (river, 

stream, inc.

coastal

flooding)

Moderate Moderate Significant

Winter Storm Moderate Moderate Moderate

Coastal Erosion Moderate Moderate Moderate

Drought Limited Moderate Moderate

Coastal Storm 

(Nor’easter)
Limited Significant Significant

Tornado Limited Significant Significant

Wildfire Limited Limited Limited

Earthquake None Limited Limited

Hazard Rankings
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Mitigation Actions and Goals
• Committee chose to eliminate objectives 

underneath 2011 plan goals.

• 2011 plan goals were modified to reflect 

resiliency and “whole community” concepts.

• The goals which follow reflect edited, new 2017 

hazard mitigation plan goals.
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2011 Northern Neck PDC 2011 HMP Goals
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• Goal 1: Promote new development by avoiding 

undue risks posed by natural hazards and is 

resilient to natural disasters.

• Goal 2: Address natural hazards and 

vulnerability that represent a threat to the 

community. 



2011 Northern Neck PDC Revised HMP Goals
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• Goal 3: Ensure that the appropriate 

infrastructure is in place and maintained to 

ensure continued functionality of all critical 

services necessary to protect the residents, 

property and critical infrastructure of the 

Northern Neck.

• Goal 4: Enhance the capabilities of local 

government to address natural hazards to 

enhance the whole community for increased 

resilience. 



2011 Northern Neck PDC Revised HMP Goals
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• Goal 5: Increase natural hazard awareness of 

our citizens. Educate Northern Neck citizens 

and part-time residents on citizen and 

community hazard resiliency.

• Goal 6: Participate and Comply with the National 

Flood Insurance Program (NFIP) through 

Floodplain Identification, Mapping and  

Floodplain Management.



LEPC Hazard Mitigation Plan 
Update Actions
• Do you want to retain Objectives? 
• What keeps you up at night? 
• To enable cross-cutting mitigation themes and 

actions/projects are the necessary 
people/departments ready to participate?

• Must address as many hazards through actions 
as possible.

• Are there other efforts currently going on in your 
community that we should be aware of? 

• What would some positive outcomes be? 
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2011 Mitigation Actions Status 
Review

Number in 
2011 Plan

Strategy
Responsible 
Department

Priority
2016 

Update 

Notes - If cancelled, 
discontinued or no 
action, please state 

why? 

Regional-1 
(Richmond 
Regional 
PDC) 

Leverage regional partnerships 
(e.g., law enforcement) to better 
use their data to inform 
mitigation planning and project 
development.

Local 
Emergency 
Managers

High Continue

This strategy is an 
ongoing practice 
that PDCs continue 
to perform.  Most 
PDC work involves 
relationships and 
partnerships with 
varied entities.

• Any strategy revisions

• Responsible party department

• Priority

• Complete, Continue, Delete, Other

• Notes
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• Preventative Measures

• Property Protection

• Emergency Services

• Structural Projects

• Natural Resources Protection

• Public Information Programs

Mitigation Actions
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• Include 2011 “Carry-forward” actions

• Actions must include:

• Strategy/action statement

• Responsible Department

• Priority

• Goals supported

• Hazard Addressed

• Timeframe

• Resources – funding source, staff, etc.

2017 – 2022 Actions
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2017 - 2022 Mitigation Actions

Number Strategy
Responsible 
Department 

Priority Goals Hazards Time Resources

Regional - 1  
(RR PDC) 

Leverage regional partnerships 
(e.g., law enforcement) to better 
use their data to inform mitigation 
planning and project development.

Local 
Emergency 
Managers

High

1, 2, 3, All ongoing staff

Regional - 2  
(RR PDC) 

Work with state partners and 
neighboring regions to expand 
planning efforts regarding regional 
strategy for incoming evacuees 
(topics to include traffic 
management, shelters, information 
sharing, etc.).

Local 
Emergency 
Managers

Low

1, 2, 3, 4, 
5 All ongoing

staff, 
CVEMA

Regional - 3  
(RRl PDC) 

Continue to refine improve the 
quality and detail of data to 
prepare usable and effective 
hazard assessments and 
vulnerability analysis

PDC, Local 
GIS 

Managers
1, 2, 3 All ongoing staff, grants

2017 – 2022 Mitigation Actions
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Outreach Brainstorming
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• Draft HIRA chapter comments to Deborah Mills 

(dmills@dewberry.com) or Jillian by April 21, 

2017

• 2011 Mitigation Action Status to Jillian Browning 

(jbrowning@dewberry.com) by April 28, 2017

• 2017 – 2022 Mitigation Actions to 

Jillian Browning by May 5, 2017

• Draft Plan to Northern Neck PDC and LEP/MAC 

by mid-May. 

Next Steps
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LEPC Hazard Mitigation Plan 
Update Aspirations
• What keeps you up at night? 
• What do you like about current plan? 
• To enable cross-cutting mitigation themes and 

actions/projects are the necessary 
people/departments ready to participate?

• Are there other efforts currently going on in your 
community that we should be aware of? 

• What would some positive outcomes be? 
• What information/expertise can you contribute?
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Questions, Comments, 
Discussion

Deborah G. Mills, C.F.M.

Associate

Dewberry

804.823.6971 Desk

804.335.9946 Mobile

dmills@dewberry.com
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Hazard Vulnerability Review, Mitigation Actions 
& Next Steps Meeting

May 30, 2017 – as modified during meeting

Northern Neck Multi-Jurisdictional 
Hazard Mitigation Plan Update



Agenda

1. Welcome 
2. Hazard Vulnerability Review
3. 2011 Mitigation Strategies Update
4. Mitigation Goal Refresh 
5. Develop 2017 – 2022 Mitigation 

Strategies, actions and projects 
6. Outreach Brainstorming
7. Next Steps
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2017 Plan Update Changes
New analyses and 
updates:  Updated each 
hazard profile

• Hazard profile

• NCEI storm events 
data

• 2010 – present 
storm/disaster 
occurrences

• Summary risk by 
jurisdiction using  
new data 

New maps based on 
updated data

• HIRA summary that 
includes overall 
relative risk 
comparison by 
hazard. 
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Flood Risk
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NFIP Claims as of 31 Jan 2017
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County name Jurisdiction
Total 

Losses

Closed 

Losses

Open 

Losses
CWOP Losses Total Payments

Lancaster

Irvington 15 12 0 3 $268,000

Kilmarnock N/A N/A N/A N/A N/A

Unincorporated 365 294 0 71 $5,660,000

White Stone 11 5 0 6 $63,800

Northumberland Unincorporated 391 290 0 101 $6,930,000

Richmond Unincorporated 84 78 0 6 $1,760,000

Westmoreland
Colonial Beach 81 71 0 10 $3,590,000

Unincorporated 131 95 0 36 $2,740,000

National Flood Insurance Policies-in-Force cover about $400 M in 
structure and contents value on the Northern Neck



• Analysis to estimate the Total Exposure in the Floodplain 

of the building stock in the NNPDC. 

• TEIF performed for Richmond and Westmoreland 

Counties and Towns using building footprint polygons

from the Virginia Geographic Information Network 

(VGIN). 

• Lancaster and Northumberland Counties and Towns 

analysis used the TEIF method applied at a census block 

level.

Total Exposure In Floodplain 
(TEIF)
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County Jurisdictions 100 Year Exposure 500 Year Exposure

Lancaster

Town of Irvington $3,610,000 $3,720,000

Town of Kilmarnock $531,000 $531,000

Town of White Stone $0 $0

Unincorporated Areas $127,000,000 $172,000,000

Total Lancaster County $131,000,000 $176,000,000

Northumberland Northumberland County $98,800,000 $113,000,000

Richmond

Town of Warsaw $0 $0

Unincorporated Areas $16,000,000 $21,000,000

Total Richmond County $16,000,000 $21,000,000

Westmoreland

Town of Colonial Beach $42,100,000 $50,400,000

Town of Montross $155,000 $155,000

Unincorporated Areas $59,000,000 $64,600,000

Total Westmoreland 

County
$101,000,000 $115,000,000

Total Northern Neck PDC $348,000,000 $425,000,000

TEIF Exposure by Community
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• Repetitive Loss (RL) property: any insurable building w/ 2 or more 

claims >/= $1,000 paid by the National Flood Insurance Program 

(NFIP) within any rolling ten-year period, since 1978. May or may not 

be currently insured by the NFIP. 

• A Severe Repetitive Loss (SRL) property: any property with 4 or 

more separate claim payments >$5,000 each; or 2 or more separate 

claim payments where the total payments > the current building 

value of the property. 

• Nationwide, RL properties constitute 2% of all NFIP insured 

properties, but are responsible for 40% of all NFIP claims

Repetitive Loss
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Coastal Erosion Risk
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* From 2011 Plan
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* From 2011 Plan
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* From 2011 Plan
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* From 2011 Plan
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Shoreline Studies Program, 
Virginia Institute of Marine Science,
September 2012

Segments of 
the 
shoreline 
where 
shoreline 
erosion was 
calculated
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Shoreline Studies Program, 
Virginia Institute of Marine Science,
September 2012

• Segments of 
the shoreline 
and their 
calculated 
shoreline 
erosion rate 
of change

• Annual losses 
predicted 
losses from -
0.1 to -4.0 
ft./yr.



Tornado Hazard Risk
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Tornado History 1965-2016
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Fujita Scale Date Counties Affected Deaths Injuries
2017 Property 

Damages
2017 Crop 
Damages

2017 Total 
Damages

EF1 2/24/2016 Lancaster, Westmoreland 0 0 $1,299,168 $79,045 $1,378,212

EF2 2/24/2016 Richmond 0 0 $3,344,191 $0 $3,344,191
EF0 6/18/2015 Lancaster, Richmond 0 0 $46,178 $0 $46,178

EF0 2/21/2014 Westmoreland 0 0 $15,411 $0 $15,411

F1 1/14/2005 Northumberland, Richmond 0 0 $37,361 $0 $37,361

F1 5/25/2004 Lancaster 0 0 $25,751 $0 $25,751

F0 8/26/2003 Richmond 0 0 $6,609 $0 $6,609

F0 4/4/1999 Westmoreland 0 0 $36,498 $0 $36,498

F1 9/10/1997 Northumberland 0 0 $227,309 $0 $227,309

F0 7/13/1996 Westmoreland 0 0 $15,502 $0 $15,502

F1 7/12/1996 Northumberland 0 0 $387,541 $0 $387,541

F0 6/24/1996 Westmoreland 0 0 $263,528 $0 $263,528

F0 1/19/1996 Richmond 0 0 $23,252 $0 $23,252

F0 8/6/1993 Lancaster 0 0 $841,595 $0 $841,595

F1 5/10/1990 Lancaster 0 0 $4,652,276 $0 $4,652,276
F1 5/2/1989 Northumberland 0 0 $0 $0 $0

F2 5/2/1989 Northumberland 0 0 $0 $0 $0

F2 8/31/1983 Richmond 0 0 $61,049 $0 $61,049

F1 9/6/1975 Lancaster 0 0 $11,302 $0 $11,302

F2 4/25/1975 Richmond 0 0 $113,021 $0 $113,021

F0 8/10/1969 Northumberland 0 0 $1,657 $0 $1,657

F3 11/2/1966 Richmond 0 0 $187,671 $0 $187,671



Local Tornado Risk
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EF Scale Rating Estimated Tornado
Counts Northern 
Neck (1965-2016)

EF0 4

EF1 2

EF2 1

F0 7

F1 8

F2 2

F3 1

Source: NCEI Database for 2016.
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Hurricanes and Tropical Storm 
Risk
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Note: While the 
PDC 
experienced 
significant 
damage from 
Fran and Isabel, 
the tracts were 
west of the PDC. 



Winter Storm Risk
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Winter Storm Hazard Risk
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Winter storms are a persistent problem for Northern Neck. 
Recent notable storms (excluding Nor’easters) include:

 January 2017 – Southern system resulted in snow from central to 
northern and northeastern VA – school closings, limited power outages. 

 January 2016 – Low pressure from the south resulted in snow 
throughout central and northern Virginia and the Northern Neck 
resulting in limited power outages, school closings. 

 March 2015 - Low pressure moving northeast produced freezing rain and 
freezing drizzle across portions of the Virginia Northern Neck. Ice 
accumulations ranged from a trace to 0.12 inch.

 Winter 2010 – Three significant winter storms severely affected northern 
Virginia and the Northern Neck resulting in road closures, extended 
power outages and periods of schools closings. 

 December 2009 – A blizzard originating in the mid-west left the Northern 
Neck with 18-24 inches of snow, causing road closures, school closings  
and power outages.



Wildfire Risk
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Wildfires 2002-2016 
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County Size Class Fire Description Numbers of Fires

Lancaster

A One-fourth acre or less 79

B More than one-fourth acre, but less than 10 acres 33

C 10 acres or more, but less than 100 acres 3

Richmond

A One-fourth acre or less 34

B More than one-fourth acre, but less than 10 acres 34

C 10 acres or more, but less than 100 acres 5

Northumberland

A One-fourth acre or less 8

B More than one-fourth acre, but less than 10 acres 11

C 10 acres or more, but less than 100 acres 1

Westmoreland

A One-fourth acre or less 36

B More than one-fourth acre, but less than 10 acres 30

C 10 acres or more, but less than 100 acres 5
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 Northern Neck has on 
average 19 wildfire 
events per year

 However, as shown in 
the map on the right, 
most wildfires are small 
and are quickly 
extinguished 

Wildfire 
Risk



Drought Risk
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Category Description Possible Impacts

D0 Abnormally dry

Going into a drought: short-term dryness slows planting, growth 
of crops or pastures; fire risk above average. Coming out of a 
drought: some lingering water deficits; pastures or crops not fully 
recovered.

D1
Moderate 
drought

Some damage to crops, pastures; fire risk high; streams, 
reservoirs, or wells low; some water shortages develop or are 
imminent; voluntary water use restrictions requested.

D2 Severe drought
Crop or pasture losses likely; fire risk very high; water shortages 
common; water restrictions imposed.

D3
Extreme 
drought

Major crop/pasture losses; extreme fire danger; widespread 
water shortages or restrictions.

Drought Categories
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US Census of Agriculture 
General Information by County 
(areas at risk of Drought Impacts)
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County Farms
Total 

Acres

Average 

Acres/Farm

Market Value of 

Products

Average 

Farm Value 

Lancaster County 61 10,695 175 $4,864,000 $79,741

Northumberland County 566 79,107 140 $16,485,000 $29,125

Richmond County 90 32,373 360 $15,467,000 $171,858

Westmoreland County 152 59,378 391 $35,758,000 $235,248
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Northern Neck Hazard Rankings
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Hazard Type
2011 HMP Planning 

Consideration Level

2017 LEPC Kick-Off 

Meeting
2017 Draft HIRA Update

Hurricane Significant Significant Significant

Flooding (river, stream, inc. 

coastal flooding)
Moderate Moderate Significant

Winter Storm Moderate Moderate Limited

Coastal Erosion Moderate Moderate Moderate

Drought Limited Moderate Limited

Coastal Storm (Nor’easter) Limited Significant Significant

Tornado Limited Significant Significant

Wildfire Limited Limited Limited

Earthquake None Limited Limited

Severe Weather 

(Lightening, Wind, Hail)
None None Moderate

Hazard Rankings
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Mitigation Actions and Goals
• Committee chose to eliminate objectives 

underneath 2011 plan goals.

• 2011 plan goals were modified to reflect 

resiliency and “whole community” concepts.

• The goals which follow reflect edited, new 2017 

hazard mitigation plan goals.

• Let’s talk through each goal’s actions and how 

mitigation success stories, gaps, new 

approaches.
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2011 Northern Neck PDC 2011 HMP Goals
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• Goal 1: Promote new development that avoids  

undue risks posed by natural hazards and is 

resilient to natural disasters.

• Goal 2: Address natural hazards and 

vulnerabilities that represent a threat to the 

community. 



2011 Northern Neck PDC Revised HMP Goals
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• Goal 3: Ensure that the appropriate 

infrastructure is in place and maintained to 

ensure continued functionality of all critical 

services necessary to protect the residents, 

property and critical infrastructure of the 

Northern Neck.

• Goal 4: Enhance the capabilities of local 

government to address natural hazards to 

enhance the whole community for increased 

resilience. 



2011 Northern Neck PDC Revised HMP Goals
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• Goal 5: Increase natural hazard awareness of 

our citizens. Educate Northern Neck citizens 

and part-time residents on citizen and 

community hazard resiliency.

• Goal 6: Participate and Comply with the National 

Flood Insurance Program (NFIP) through 

Floodplain Identification, Mapping and  

Floodplain Management.



2011 Mitigation Actions Status 
Review

Number in 
2011 Plan

Strategy
Responsible 
Department

Priority
2016 

Update 

Notes - If cancelled, 
discontinued or no 
action, please state 

why? 

Regional-1 
(Richmond 
Regional 
PDC) 

Leverage regional partnerships 
(e.g., law enforcement) to better 
use their data to inform 
mitigation planning and project 
development.

Local 
Emergency 
Managers

High Continue

This strategy is an 
ongoing practice 
that PDCs continue 
to perform.  Most 
PDC work involves 
relationships and 
partnerships with 
varied entities.

• Assignment: Look these over; amend, correct and complete.

• Add an explanation in the Notes column of why any “high” priority strategy was not completed or 

was “discontinued.”
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• Preventative Measures

• Property Protection

• Emergency Services

• Structural Projects

• Natural Resources Protection

• Public Information Programs

Mitigation Actions
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• 2011 “Carry-forward” actions pre-populated

• Two actions pre-populated to cover HMA grant 

eligibility and plan integration 

• Actions must include:
• Strategy/action statement
• Responsible Department
• Priority
• Goals supported (Dewberry will align to Goals)
• Hazard Addressed
• Timeframe
• Resources – funding source, staff, etc.
• Check the project category box (or Dewberry will complete)

2017 – 2022 Actions
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2017 - 2022 Mitigation Actions

Number Strategy
Responsible 
Department 

Priority Goals Hazards Time Resources

Regional - 1  
(RR PDC) 

Leverage regional partnerships 
(e.g., law enforcement) to better 
use their data to inform mitigation 
planning and project development.

Local 
Emergency 
Managers

High

1, 2, 3, All ongoing staff

Regional - 2  
(RR PDC) 

Work with state partners and 
neighboring regions to expand 
planning efforts regarding regional 
strategy for incoming evacuees 
(topics to include traffic 
management, shelters, information 
sharing, etc.).

Local 
Emergency 
Managers

Low

1, 2, 3, 4, 
5 All ongoing

staff, 
CVEMA

Regional - 3  
(RR PDC) 

Continue to refine improve the 
quality and detail of data to 
prepare usable and effective 
hazard assessments and 
vulnerability analysis

PDC, Local 
GIS 

Managers
1, 2, 3 All ongoing staff, grants

2017 – 2022 Mitigation Actions
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Outreach 
• PDC and local government 

initiated

• Send copies/scans/web 

postings, tweets and 

Facebook screen captures 

to: 

jbrowning@dewberry.com
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• Draft HIRA chapter comments to Deborah Mills 

(dmills@dewberry.com) or Jillian by June 23, 

2017

• 2011 Mitigation Action Status to Jillian Browning 

(jbrowning@dewberry.com) NLT June 2, 2017

• 2017 – 2022 Mitigation Actions to 

Jillian Browning by June 9, 2017

• Draft Plan to Northern Neck PDC and LEP/MAC 

by July 1, 2017 

Next Steps
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Questions, Comments, 
Discussion

Deborah G. Mills, C.F.M.

Associate

Dewberry

804.823.6971 Desk

804.335.9946 Mobile

dmills@dewberry.com
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Northern Neck  PDC Hazard Mitigation Plan Update FINAL Meeting May 31, 2017 Sign-In Sheet

Jurisdiction Name Position Email Phone

NNPDC Alex Eguiguren Technical Assisstant aeguiguren@nnpdc17.state.va.us 804.333.1900

NNPDC Jerry Davis Executive Director jdavis@nnpdc17.state.va.us 804.516.5783

NNPDC John Bateman Regional Planner jbateman@nnpdc17.state.va.us 804.313.8478

Westmoreland Jeff Beasley Emergency Services Chief jbeasley@westmoreland-county.org 804.456.1777

Westmoreland Bill Cease IT Director bcease@westmoreland-county.org 804.456.6268

Colonial Beach Val Foulds Town Manager vfoulds@colonialbeachva.net 804.224.7181/590.848.4577

Westmoreland Beth McDowell Planner bmcdowell@westmoreland-county.org 804.493.0120

" " " bamst41@msn.com "

Westmoreland Darrin Lee Planner dlee@westmoreland-county.org 804.493.0120

Irvington Bob Harresty Town Administrator info@irvingtonva.org 804.438.6230

Whitestone Patrick Freve Patrick Freve frere37@yahoo.com 804.436.4935

Lancaster Heather Brown Dept. Coordinator hbrown@lancova.com 804.238.8302

Richmond Mitch Paulette Captain mpaulette@co.richmond.va.us 804.313.1332

Northumberland Stuart McKenzie County Planner smckenzie@co.northumberland.va.us 804.580.8910

Northumberland Rick McClure Emergency Services Chief rmcclure@co.northumberland.va.us 804.580.5221

VDEM Andy John Response & Recovery VDEM Region V andy.john@vdem.virginia.gov 804.624.8327

VDEM Amy Howard Grant Administrator amy.howard@vdem.virginia.gov 804.897.9974
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Mitigation Strategy, Action & Project Types 

Northern Neck PDC 2017 Regional Goals 

 
Mitigation Project Type and Project Types 
 

Prevention 

 

• Planning and zoning  
• Building codes  
•  Open space preservation  
•  Floodplain regulations  
•  Stormwater management regulations  
•  Drainage system maintenance  
•  Capital improvements programming  
•  Shoreline/riverine setbacks  

 

Property 
Protection 

• Acquisition/Demolition 
• Relocation 
• Building elevation  
• Critical facilities protection  
• Retrofitting (i.e., wind-proofing, floodproofing, seismic design)  
• Safe rooms, shutters, shatter-resistant glass  
• Insurance  

 

Natural Resource 
Protection 

• Land acquisition  
• Floodplain protection  
• Watershed management  
• Beach and dune preservation  
• Riparian buffers  
• Forest and vegetation management (i.e., fire resistant landscaping, fuel 

breaks)  
• Erosion and sediment control  
• Wetland preservation and restoration  
• Habitat preservation  
• Slope stabilization  
• Historic properties and archaeological site preservation 

 

Structural 
Projects 

• Reservoirs  
• Dams/levees/dikes/floodwalls/seawalls  
• Diversions/detention/retention  
• Channel modification  
• Beach nourishment  

• Storm sewers  
Emergency 
Services 

• Warning systems  
• Evacuation planning and management  
• Emergency response training and exercises  
• Sandbagging for flood protection  
• Installing temporary shutters for wind protection  

Education & 
Awareness 

• Outreach projects  
• Speaker series/demonstration events  
• Hazard mapping  
• Real estate disclosure  
• Library materials  
• School children educational programs 
• Hazard expositions  
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2017 – 2022 Mitigation Goals:  

Goal 1: Promote new development by avoiding undue risks posed by natural hazards 
and is resilient to natural disasters. 

Goal 2: Address natural hazards and vulnerability that represent a threat to the 
community. 

Goal 3: Ensure that the appropriate infrastructure is in place and maintained to ensure 
continued functionality of all critical services necessary to protect the residents, 
property and critical infrastructure of the Northern Neck. 

Goal 4: Enhance the capabilities of local government to address natural hazards to 
enhance the whole community for increased resilience. 

Goal 5: Increase natural hazard awareness of our citizens. Educate Northern Neck 
citizens and part-time residents on citizen and community hazard resiliency. 
 
Goal 6: Participate and Comply with the National Flood Insurance Program (NFIP) 
through Floodplain Identification, Mapping and Floodplain Management. 
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Hazard Mitigation Planning

The Hazard Mitigation Plan for the Northern Neck was last updated in 2011. FEMA and the Virginia Department of Emergency

Management have provided funding to hire a consultant to update the plan and thus remain compliant with VDEM and FEMA

requirements. The update process consists of a series of meetings with the region’s stakeholders and the consultants:

02/27/17 – Kick-off Meeting – Presentation

HOME PROJECTS PROGRAMS PROPERTIES RESOURCES PDC ARCHIVE TITLE VI   

Contact 

https://drive.google.com/open?id=0ByoK_yGyvdj6Vlo4THRyR21LSFU
https://drive.google.com/open?id=0BycgGKcuOHzsb2t2SXc2Nkh1RzA
http://northernneck.us/
http://northernneck.us/
http://northernneck.us/
http://northernneck.us/buildings-and-sites/
http://northernneck.us/
http://www.northernneck.us/
http://northernneck.us/archive/
http://northernneck.us/title-vi/
http://northernneck.us/contact/
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04/05/17 – HIRA, Goals, and Mitigation Actions Meeting – Presentation

 

 

Northern Neck Planning District Commission

Powered by Nirvana & WordPress.

https://drive.google.com/open?id=0BycgGKcuOHzsS05WR3ktWlQxRkE
http://www.cryoutcreations.eu/
http://wordpress.org/
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B.1 Flood Zones 

 

Figure 1. FEMA Flood Zones in Lancaster County 
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Figure 2. FEMA Flood Zones in Northumberland County 
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Figure 3. FEMA Flood Zones in Richmond County 
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Figure 4. FEMA Flood Zones in Westmoreland County 
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B.2 TEIF Analysis Results 

 

Figure 5. Lancaster Total Exposure in the 100 Year Flood Zone 
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Figure 6. Northumberland Total Exposure in the 100 Year Flood Zone 
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Figure 7. Richmond Total Exposure in the 100 Year Flood Zone 
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Figure 8. Westmoreland Total Exposure in the 100 Year Flood Zone 
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Figure 9. Lancaster Total Exposure in the 500 Year Flood Zone 
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Figure 10. Northumberland Total Exposure in the 500 Year Flood Zone 
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Figure 11. Richmond Total Exposure in the 500 Year Flood Zone 
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Figure 12. Westmoreland Total Exposure in the 500 Year Flood Zone 
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B.3 Virginia Institute of Marine Science (VIMS) Shoreline Erosion Reports 

The Virginia Institute of Marine Science published Shoreline Evolution reports for Lancaster, Northumberland, 

Richmond, and Westmoreland Counties. These reports were referenced for the Coastal Erosion section of the HIRA 

chapter in this hazard mitigation plan update. Copies of these reports are attached for reference.  
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I. INTRODUCTION

A. General Information

Shoreline evolution is the change in shore position through time.  In fact, it is the material resistance of
the coastal geologic underpinnings against the impinging hydrodynamic (and aerodynamic) forces.  Along the
shores of Chesapeake Bay and Rappahannock River, it is a process-response system.  The processes at work
include winds, waves, tides and currents, which shape and modify coastlines by eroding, transporting and
depositing sediments.  The shore line is commonly plotted and measured to provide a rate of change but it is as
important to understand the geomorphic patterns of change.  Shore analysis provides the basis to know how a 
particular coast has changed through time and how it might proceed in the future.

The purpose of this report is to document how the dunes along the Bay and river shores of Lancaster
(Figure 1) have evolved since 1937.  Aerial imagery was taken for most of the Bay region beginning that year,
and it is this imagery that allows one to assess the geomorphic nature of shore change.  Aerial imagery shows
how the coast has changed, how beaches, dunes, bars, and spits have grown or decayed, how barriers have
breached, how inlets have changed course, and how one shore type has displaced another or has not changed at
all.  Shore change is a natural process but, quite often, the impacts of man through shore hardening or inlet
stabilization come to dominate a given shore reach.  Most of the change in shore positions will be quantified in
this report.  Others, particularly very irregular coasts, around inlets, and other complicated areas will be subject
to interpretation.

B. Chesapeake Bay Dunes

The primary reason for developing this Shoreline Evolution report is to be able to determine how dunes
and beaches along the Bay and river coast of Lancaster have and will evolve through time.  The premise is that,
in order to determine future trends of these important shore features, one must understand how they got to their
present state.  Beaches and dunes are protected by the Coastal Primary Sand Dune Protection Act of 1980
(Act)1.  Research by Hardaway et al. (2001) located, classified and enumerated jurisdictional dunes and dune
fields within the eight localities listed in the Act. These include the counties of Accomack, Lancaster, Mathews,
Northampton and Northumberland and the cities of Hampton, Norfolk and Virginia Beach (Figure 2).  Only
Chesapeake Bay and river sites were considered in that study.

In 2004, Hardaway et al. created the Lancaster County Dune Inventory.  That report detailed the
location and nature of the jurisdictional primary dunes along the Bay shore of Lancaster County and those
results appear in Appendix B.  For this study, the positions of the dune sites are presented using the latest
imagery in order to see how the sites sit in the context of past shoreline positions.  The dune location
information has not been field verified since the original visits in 2000.  This information is not intended to be
used for jurisdictional determinations regarding dunes.

1The General Assembly of Virginia enacted the Coastal Primary Sand Dune Protection Act (the Dune Act) in
1980.  The Dune Act was originally codified in § 62.1-13.21 to -13.28.  The Dune Act is now recodified as
Coastal Primary Sand Dunes and Beaches in § 28.2-1400 to -1420.

II. SHORE SETTING

A. Physical Setting

The Bay shoreline of the Lancaster includes about 12 miles of shoreline from Windmill Point to Indian
Creek which is the border with Northumberland County.  The Rappahannock River shoreline extends from
Windmill Point to Morattico Creek which is the border with Richmond County.  This includes about 40 miles of 
tidal shoreline on the Rappahannock River and Corrotoman River.  The shorelines along Chesapeake Bay are mostly
low sandy banks and marsh.  Historic shore change rates vary from 0 ft/yr (inside Little Bay) to -8 ft/yr (Windmill
Point) for shore recession along the Bay coast (Byrne and Anderson, 1978).  The open Bay coasts have the highest
erosion rates.  Up the Rappahannock River, shore erosion and accretion rates are highly variable.  The point at
Morrattico Creek had an erosion rate of -3.1 ft/yr.  The shore along the Corrotoman River has erosion and accretion
rates between -5 ft/yr and +2 ft/yr.  Between the Corrotoman River and Mosquito Point, erosion and accretion
occurred between +2.4 ft/yr (Mosquito Point) and -1.6 ft/yr (farther upriver).  Some areas showed no change (Byrne
and Anderson, 1978).  The shore along the Rappahannock River includes high and low sandy banks and occasional
marshes.

The coastal geomorphology of the County is a function of the underlying geology and the hydrodynamic
forces operating across the land/water interface, the shoreline.  The Chesapeake Bay coast of Lancaster County
varies between Holocene marsh and Holocene beach sands (Figure 3).  Both sediment types overlie the Lynnhaven
Member of the Tabb Formation (Late Pleistocene).  Along the Rappahannock River, the Sedgefield Member,
Shirley Formation and Lynnhaven Member outcrop along the shoreline.  In addition, Quaternary alluvium was
deposited at Towles Point.  The Atlantic Ocean has come and gone numerous times over the Virginia coastal plain
over the past million years or so.  The effect has been to rework older deposits into beach and lagoonal deposits at
the time of the transgressions.  The last low stand found the ocean coast about 60 miles to the east when sea level
about 300 feet lower than today and the coastal plain was broad and low.  The current estuarine system was a
meandering series of rivers working their way to the coast.  About 15,000 years ago, sea level began to rise and the
coastal plain watersheds began to flood.  Shorelines began to recede.  The slow rise in sea level is one of two
primary long-term processes which cause the shoreline to recede; the other is wave action, particularly during
storms.  As shorelines recede or erode the bank material provides the sands for the offshore bars, beaches and dunes.

Sea level is continuing to rise in the Chesapeake Bay Region.  Tide data collected at Gloucester Point on the
York River showed that sea level has risen 3.95 mm/yr or 1.3 ft/century (http://www.co-ops.nos.noaa.gov/). 
Lewisetta on the Potomac River rose 4.85 mm/yr  or 1.59 ft/century.  Windmill Point and the Rappahannock River
are between these two guages.  The amount of sea level rise directly effects the reach of storms and their impact on
shorelines.  Anecdotal evidence of storm surge during Hurricane Isabel, which impacted North Carolina and
Virginia on September 18, 2003, put it on par with the storm surge from the “storm of the century” which impacted
the lower Chesapeake Bay in August 1933.  Boon (2003) showed that even though the tides during the storms were
very similar, the difference being only 4 cm or about an inch and a half, the amount of surge was different.  The
1933 storm produced a storm surge that was greater than Isabel’s by slightly more than a foot.  However, analysis of
the mean water levels for the months of both August 1933 and September 2003 showed that sea level has risen by 41
cm (1.35 ft) at Hampton Roads in the seventy years between these two storms (Boon, 2003).  This is the
approximate time span between our earliest aerial imagery (1937) and our most recent (2002), which means the
impact of sea level rise to shore change is significant.  The beaches, dunes, and nearshore sand bars try to keep pace
with the rising sea levels.   Five shore reaches are described along the coast of Lancaster County (Figure 4). 
Reaches I, III, and IV are on the north shore of the Rappahannock River.  Reach II is on the Corrotoman River, and
Reach V is on the open Chesapeake Bay.
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Figure 3. Geologic map of Lancaster County (from Mixon ., 1989).et al

Holocene Sand - Pale gray to light-yellowish gray, fine to coarse, poorly sorted to well sorted, shelly in part; contains angular
to rounded fragments and whole valves of mollusks. Comprises deposits of coastal barrier islands and narrow
beach-dune ridges bordering brackish-water marshes of Chesapeake Bay. As much as 40 ft in thickness.
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Lynnhaven and Poquoson Members, undifferentiated.

Shirley Formation (middle Pleistocene) - Light-to dark-gray and brown sand, gravel, silt, clay, and peat. Constitutes surficial
deposits of riverine terraces and relict baymouth barriers and bay-floor plains (alt. 35-45 ft) inset below depositional
surfaces of the Chuckatuck Formation (Johnson and Peebles, 1984). Upper part of unit is truncated on the east by
the Suffolk and Harpersville scarps; locally, lower part extends east of scarps. Fluvial-estuarine facies comprises
(1) a lower pebble to boulder sand overlain by (2) fine to coarse sand interbedded with peat and clayey silt rich
in organic material, including in situ tree stumps and leaves and seeds of cypress, oak, and hickory, which
grades upward to (3) medium- to thick-bedded, clayey and sandy silt and silty clay. Marginal-marine facies in
lower James River and lowermost Rappahannock River areas is silty fine sand and sandy silt containing

, , , , and other mollusks. from lower Rappahannock River
area has yielded a uranium-series age of 184,000 +/- 20,000 years B.P. (Mixon and other, 1982). Thickness is
0-80 ft.

Crassostrea virginica Mulinia Noetia Mercenaria Astrangia

Sedgefield Member - Pebbly to bouldery, clayey sand and fine to medium, shelly sand grading upward to
sandy and clayey silt; locally, channel fill at base of unit includes as much as 50 ft of fine to
coarse, crossbedded sand and clayey silt and peat containing in situ tree stumps. Sandy
bay facies commonly contains Crassostrea biostromes, Mercenaria, Anadara, Polynices,
Ensis, and other mollusks. Specimes of the coral Astrangia have yielded estimated uranium-
series ages averaging 71,000 +/- 7,000 yrs B.P. (Mixon and others, 1982). Unit constitutes
surficial deposit of river- and coast-parallel plains (alt. 20-30 ft) bounded on landward side by
Suffolk and Harpersville scarps. Thickness is 0-50 ft.

Alluvium - Fine to coarse gravelly sand and sandy gravel, silt, and clay, light- to medium- gray and yellowish-gray.
Deposited mainly in channel, point-bar, and flood-plain environments; includes sandy deposits of
narrow estuarine beaches, and mud, muddy sand, and peat in swamps and in fresh- and
brackish-water marshes bordering tide-water rivers. Grades into colluvium along steeper valley
walls at margins of unit. Mostly Holocene but, locally, includes low-lying Pleistocene(?) Terrace
deposits. As much as 80 ft thick along major streams.

Windsor Formation (lower Pleistocene or upper Pliocene) - Gray and yellow to reddish-brown sand, gravel, silt,
and clay. Constitutes surficial deposits if extensive plain (alt. 85-95 ft) seaward of Surry scarp and
coeval, fluvial-estuarine terrace west of scarp. Fining-upward sequence beneath plain consists of
basal pebbly sand grading upward into crossbedded, quartzose Sand and massive, clayey silt and
silty clay; lower and upper parts of sequence were deposited, repectively, in shallow-marine or
open-bay and restricted-bay or lagoonal environments. In terraces west of Surry scarp,
fluvial-estuarine deposit comprise muddy, coarse, trough-crossbedded sand and gravel grading
upward to sandy silt and clay. Unit is 0-40 ft thick.

Chesapeake Group (upper Pliocene to lower Miocene) - Fine to coarse, quartzose sand, silt, and clay; variably
shelly and diatomaceous, deposited mainly in shallow, inner- and middle-shelf waters. Ages of
units based in studies of foraminiferal, nannofossil, diatom, and molluscan assemblages in Virginia
and adjacent states (Andrews, 1988; Gibson, 1983; Gibson and others, 1980; Poag, 1989; Ward
and Blackwelder, 1980; Ward and Krafft, 1984), Includes the following formations (see also sheet
2, figure 1), from youngest to oldest; Chowan River Formation (upper Pliocene), Yorktown
Formation (lower upper and lower Pliocene), Eastover Formation (upper Miocene), St. Mary’s
Formation (upper and middle Miocene), Choptank Formation (middle Miocene), and Calvert
Formation (middle and lower Miocene).

Holocene Soft Mud - Medium to dark-gray, and peat, grayish brown. Comprises sediment of marshes in coastal
areas and Chesapeake Bay. Thickness is 0-10 ft.



Figure 4. Index of shoreline plates.
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B. Hydrodynamic Setting

Mean tide range at Windmill Point in Lancaster County is 1.2 ft (1983-2001).  Up the Rappahannock
River, mean tide range is 1.3 ft on the Corrotoman River, and 1.6 ft at Bayport which is across the river from
Morattico Creek.  The wind/wave climate impacting the Bay coast is defined by large fetch exposures to the
northeast, east and southeast across Chesapeake Bay.  Wind data from Norfolk International Airport reflect the
frequency and speeds of wind occurrences from 1960 to 1990 (Table 1).   Northeasters can be particularly
significant in terms of the impacts of storm surge and waves on beach and dune erosion.   The Rappahannock
River is more fetch-limited.  With the exception of the shore between Mosquito Point and Windmill Point, the
coast is impacted by waves from the southwest, south, and southeast across limited open water.

Hurricanes, depending on their proximity and path can also have an impact to the Lancaster County Bay
coast.  On September 18, 2003, Hurricane Isabel passed through the Virginia coastal plain. The main damaging
winds began from the north and shifted to the east then south.  Beach and dune erosion were significant.  Storm
surge and wave action combined to create wrack lines measuring up to 8 ft above MLW around much of the
Bay and up the rivers.

Table 1.  Summary wind conditions at Norfolk International Airport from 1960-1990.

WIND DIRECTION

Wind 
Speed
(mph)

Mid
Range
(mph)

South South
west

West North
west

North North
east

East South
east

Total

< 5 3 5497*
2.12+

3316
1.28

2156
0.83

1221
0.47

35748
13.78

2050
0.79

3611
1.39

2995
1.15

56594
21.81

5-11 8 21083
8.13

15229
5.87

9260
3.57

6432
2.48

11019
4.25

13139
5.06

9957
3.84

9195
3.54

95314
36.74

11-21 16 14790
5.70

17834
6.87

10966
4.23

8404
3.24

21816
8.41

16736
6.45

5720
2.20

4306
1.66

100572
38.77

21-31 26 594
0.23

994
0.38

896
0.35

751
0.29

1941
0.75

1103
0.43

148
0.06

60
0.02

6487
2.5

31-41 36 25
0.01

73
0.03

46
0.02

25
0.01

162
0.06

101
0.04

10
0.00

8
0.00

450
0.17

41-51 46 0
0.00

0
0.00

0
0.00

1
0.00

4
0.00

4
0.00

1
0.00

0
0.00

10
0.00

Total 41989
16.19

37446
14.43

23324
8.99

16834
6.49

70690
27.25

33133
12.77

19447
7.50

16564
6.38

259427
100.00

*Number of occurrences +Percent
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III. METHODS

A. Photo Rectification and Shoreline Digitizing

Recent and historic aerial photography was used to estimate, observe, and analyze past shoreline
positions and trends involving shore evolution for Lancaster County.  Some of the photographs were available
in fully geographically referenced (georeferenced) digital form, but most were scanned and orthorectified for
this project.

Aerial photos from VIMS Shoreline Studies and Submerged Aquatic Vegetation (SAV) Programs, as
well as from United States Geological Survey (USGS) archives were acquired. The years used for the shoreline
change analysis included 1937, 1959, 1982, 1994, and 2002. Color aerials were obtained for 1982 and 1994.
The 1994 imagery was processed and mosaicked by USGS, while the imagery from 2002 was mosaicked by the
Submerged Aquatic Vegetation Program. The aerial photography for the remaining years were mosaicked by
the VIMS Shoreline Study Program.

The images were scanned as tiffs at 600 dpi and converted to ERDAS IMAGINE (.img) format.  They
were orthorectified to a reference mosaic, the 1994 Digital Orthophoto Quarterquadrangles (DOQQ) from
USGS.  The original DOQQs were in MrSid format but were converted into .img format as well.  ERDAS
Orthobase image processing software was used to orthographically correct the individual flightlines using a
bundle block solution.  Camera lens calibration data was matched to the image location of fiducial points to
define the interior camera model.  Control points from 1994 USGS DOQQ images provide the exterior control,
which is enhanced by a large number of image-matching tie points produced automatically by the software.  A
minimum of four ground control points were used per image, allowing two points per overlap area.  The
exterior and interior models were combined with a 30-meter resolution digital elevation model (DEM) from the
USGS National Elevation Dataset (NED) to produce an orthophoto for each aerial photograph.  The
orthophotographs that cover each USGS 7.5 minute quadrangle area were adjusted to approximately uniform
brightness and contrast and were mosaicked together using the ERDAS Imagine mosaic tool to produce a one-
meter resolution mosaic also in an .img format.

To maintain an accurate match with the reference images, it was necessary to distribute the control points
evenly.  This can be challenging in areas with little development.  Good examples of control points are
permanent features such as manmade features and stable natural landmarks.  The maximum root mean square
(RMS) error allowed is 3 for each block. 

Once the aerial photos were orthorectified and mosaicked, the shorelines were digitized in ArcMap with
the mosaics in the background to help delineate and locate the shoreline.  For Lancaster’ coast, an
approximation to mean low water (MLW) was digitized.  This often was defined as the “wetted perimeter” on
the beach sand as the last high water location.  In areas where the shoreline was not clearly delineated on the
aerial photography, the location was estimated based on the experience of the digitizer.  Digitizing the shoreline
brings in, perhaps, the greatest amount of potential error because of the problems of image clarity and definition
of shore features.  A series of Lancaster dune site profiles are displayed in Figure 5 which shows beach/dune
variability.  Figure 6 shows the relationship of MHW, MLW and beach/dune system components. 

B. Rate of Change Analysis

A custom Arcview extension called "shoreline" was used to analyze shoreline rate of change.  A straight,
approximately shore parallel baseline is drawn landward of the shoreline.  The extension creates equally-spaced
transects along the baseline and calculates distance from the baseline at that location to each year's shoreline. 
The output from the extension are perpendicular transects of a length and interval specified by the user.  The
extension provides the transect number, the distance from beginning baseline to each transect, and the distance
from the baseline to each digitized shoreline in an attribute table.  The attribute table is exported to a
spreadsheet, and the distances of the digitized shoreline from the baseline are used to determine the rates of
change.  The rates of change are summarized as mean or average rates and standard deviations for each Plate.

It is very important to note that this extension is only useful on relatively straight shorelines.  In areas
that have unique shoreline morphology, such as creek mouths and spits, the data collected by this extension
may not provide an accurate representation of true shoreline change.  The shore change data was manually
checked for accuracy.  However, where the shoreline and baseline are not parallel, the rates may not give a true
indication of the rate of shoreline change.



Figure 6. Typical profile of a Chesapeake Bay dune system (from Hardaway , 2001).et al.
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IV. RESULTS

The Plates referenced in the following sections are in Appendix A.  Dune locations are shown on all
photo dates for reference only.  Dune sites and lengths are positioned accurately on the 2002 photo.  Because of
changes in coastal morphology, the actual dune site might not have existed earlier.  Site information tables are
in Appendix B.  More detailed information about Chesapeake Bay dunes and individual dune sites in Lancaster
County can be found in Hardaway et al. (2001) and Hardaway et al. (2004).  Since much of the dune data were
collected several years ago and the beach and dune systems may have changed, this report is intended as a
resource for coastal zone managers and homeowners; it is not intended for use in determining legal
jurisdictional limits.  Some Plates did not have dunes identified on them, but the shore change information can
still be valuable from a shoreline management perspective.

A. Reach I

Reach I occurs along the Rappahanock River and extends from the upriver county line at Lancaster
Creek down to Towles Point and includes Plates 1 thru 7. The dune sites along Reach I are riverine dunes and
generally face southwest.  Plates 1 and 2 have no identified dune sites.  The long-term trend for shore change
(1937-2002) is negative on all three baselines on Plate 1.  Baseline 1C has the highest due to its open exposure
along the Rappahannock River.  Shore trend is erosional along the single baseline on Plate 2.  

Plate 3 contains dune sites LN3, LN4 and LN5.  Site LN3 came into its present day form by 1994 and is
maintained by a series of low groins.  Sites LN4 and LN5 have evolved around respective small creek inlets
since 1937 and are likely to continue change as the inlet spits and shoals do but stay in the same geomorphic
setting.  The overall shore change for Plate 3 is slightly erosional.

Plate 4 contains dune sites LN6, LN7, LN8, LN10 and LN11.  Sites LN6, LN7 and LN8 reside along a
relatively stable curvilinear coast protected on the upriver end by an unnamed point at Monaskon where the
remains of an old pier help hold the headland.  The sites are separated by breaks in the semi-continuos
beach/dune system.  Site LN10 and LN11 sit on either side of a man-made point (fill) that has eroded back over
the years.  Site LN11 has a secondary dune.  The advance of these points can be seen in the shore change rates
from 1937 to 1959.  The long-term shore change trend along Plate 4 is slightly erosional.

Dune sites LN12, LN13, LN15 and LN16 are shown on Plate 5.  Site LN12 is very small and developed
as an overwash into a small tidal pond.  Site LN 13 has been some type of beach feature since 1937 as it resides
just upriver of Greenvale Creek.  Dredging of Greenvale Creek was first performed in 1965 and sporadically
since.  Much of the material was placed just downstream of the entrance where it formed a large sandy
headland.  This headland has eroded away, but it has provided material for a small spit dune site, LN15, at its
distal end.  Dune site LN16 is a small dune on a spit across the mouth of Payne’s Creek. The shoreline along
Plate 5 has been relatively stable over time except for an advance and subsequent recession spike at the mouth
of Greenvale Creek associated with dredge material disposal.

Plate 6 is the home of nine isolated dune sites labeled LN17 thru LN25.  Sites LN17 and LN18 sit on
either side of Bulls Creek as creek mouth dunes.  Dune sites LN19 to LN24 are erosional remnants of a once
more continuous beach/dune shoreline that fronts a marsh spit separating Beach Creek from the Rappahannock
River.  Most likely this is why this creek got its name.  Dune site LN25 was formed as the distal end of the spit

as it continued to lengthen.  Channel dredging can be seen at the distal end of the spit since 1937 just downriver
of LN24.  The material was placed downriver which sealed up the natural channel.  Site LN25 is attached to
land on its downriver end.  Grass became established, and a riverine dune developed.  The shoreline rates of
change are quite variable but show a long-term erosional trend for the baseline shown.  The high variability of
shore change along the Beach Creek spit is not quantified but can be seen pictorially.

Dune sites LN24 and LN25 also are shown on Plate 7, but no other sites occur.  Shoreline change is
minimal but slightly erosional.  The shore attachment of the Beach Creek spit and its subsequent accretion is
reflected between stations 0 and 1000.  

B. Reach II

Reach II includes Plates 8, 9 and 10; no identified dune sites exist along this reach.  These plates cover
the main trunk of the Corrotoman River.  Plate 8 has two baselines both showing erosional trends.  Baseline 9A
on Plate 9 shows a stable coast while baseline 9B is slightly erosional.  The short single baseline on Plate 10 is
also erosional.

C. Reach III

Reach III extends from the downstream side of the entrance to the Corrotoman River to Mosquito Point. 
This coast is a series of headland and embayments where the subreaches alternate riverine fetch exposures from
the southwest then south.  Reach III includes Plates 11 thru 14.

Plate 11 had dune site LN28 and LN29 (discussed in next plate).  Site LN28 is a small isolated dune that
resides in a small coastal embayment.  This embayment can be seen in the imagery as early as 1937.  The
overall long-term shore trend from Corrotoman Point to Orchard Point has been stable.

Plate 12 has dune sites LN29 and LN32.  Site LN29 has resided against the jetty at Crab Point since at
least 1959.  Site LN32 has developed on the upstream side of the Norris Bridge approach abutment since it was
installed in the 1950s.  It has developed a series of secondary dune ridges.  Long-term shoreline trends along the
Plate 12 coast are erosional becoming stable to accretional toward the Norris Bridge, then erosional on the
downriver side.

Two dune sites occur along the Plate 13 shoreline, LN34 and LN36.  They are the dune segments of a
long curvilinear sandy embayment on the downstream side of Cherry Point.  Portions of the beach are known
locally as White Stone Beach.  This is a relatively stable coast as reflected in the near zero net shore change rate
for that shore segment.  The Plate 13 shoreline is the upsteam, spiral bay section of a larger embayment that
extends from Cherry Point downriver to Mosquito Point.  Site LN34 is the longer site on Plate 13 and has had a
tidal creek near its center breach intermittently over the years.  This would cause an ebb shoal to form at its
exit.  The inlet’s position can be seen in 1937 and 1959 imagery, but then the shoal moves downriver forcing
the channel alongshore where it exits again and shoals as seen in 1982, 1994 and 2002.

The Plate 14 shoreline is the dowriver extension of the Plate 13 shoreline; it is the tangential section of
the embayed shoreline from Cherry Point to Mosquito Point.  It has one continuous dune site but with two
wind/wave fetch exposures.   Site LN39A faces west-southwest up the Rappahannock River while LN39B faces
the open Bay.  The dune crests vary accordingly with the higher one on LN39B (Bay Influenced) and the lower
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one along LN39A (Riverine).  Mosquito Point dunes are also a VIMS monitoring site
(http://www.vims.edu/physical/research/shoreline).  They have evolved over time as Mosquito Point has moved
upriver.  Most of the Plate 14 shoreline on the Rappahannock River has been slightly erosional over time.

D. Reach IV

Reach IV includes Plate 15 and 16 and extends from Mosquito Point to Windmill Point.  The coast
includes several island complexes and faces generally southerly.  Plate 15 includes the small isolated dune site
LN40A along the sheltered mainland coast.   LN40A resides against a protruding bulkhead and has been there
since 1937.  A long spit ending at Deep Hole Point with dune signature existed until 1982.  This spit was
actually an island in 1937 which became shore connected in 1959 and 1982.  The spit was significantly
breached by 1994 leaving the distal end an island that has advanced upriver into Deep Hole.  Shoreline change
rates are for the sheltered embayed coast showing it to be very stable.

The Deep Hole Island spit extended to Windmill Point Creek in 1937 and was an island (Plate 16).  The
island attached by 1959 creating two spits with one going to Deep Hole Point and the other ending at Windmill
Point Creek.  This spit receded landward and connected to the mainland by 1982 creating the foundation for site
LN43 and has persisted since. Other dune sites along the Plate 16 coast include LN47, LN50, LN51 and LN52.
These are all isolated erosional remnants that were once part of a continuous beach/dune system along the south
side of Fleet’s Island from Windmill Point Creek to Windmill Point (Plate 17).  Numerous groins, large and
small have been installed over the years, and each of the dune sites resides within a groin field.

E. Reach V

From Windmill Point north to the county line is designated Reach V and includes Plates 17, 18, 19, 20
and 21. This is mostly open bay shoreline that is broken by four smaller tidal creeks including Little Bay, Tabbs
Creek, Dymer Creek and Indian Creek.  Plate 17 includes Fleets Island with no identified dune sites.  Historical
erosion is significant at an average of 7 ft/yr.  In order to abate erosion, a series of breakwaters were placed
along the shoreline between 1994 and 2002.  Plate 18 has no dune sites identified either and is also very erosive
at about 5 ft/yr.  The erosion of Fleets Island has provided sediments to upriver shorelines, particularly the
Rappahannock River coast, where spits, islands, beach and dune have evolved and decayed over time.  Plate 19
has no dune sites identified and was too irregular to apply the straight line shore change model.

Plate 20 contains dune sites LN64A, LN65, LN66 LN67 and LN68 which all occur along the distal end
of Poplar Neck between Dymer Creek and Poplar Creek.  These sites evolved and were created as the Bay-
exposed end of Poplar Neck eroded.  Dune sites LN64A and LN65 were not in existence in 1937.  Site LN64
evolved by 1982 between two groins.  A pond existed in 1937 and 1959, but it had completely breached by
1982.  By 1959, LN65 had found a niche at a small washover into the pond and stabilized.  Dune sites LN66
and LN67 evolved as isolated dunes on the mainland side of the old pond shoreline after the pond was breached
as seen in 1982 imagery.  Site LN68 resides as a small pocket beach bounded by a marsh headland and stone
revetment.

Plate 21 shows the end of Fleets Neck which lies between Rones Bay and Indian Creek.  Five dune sites
occur on Fleets Neck including LN69, LN70, LN71, LN72 and LN73.  They were all part of more extensive
dune/beach coast in 1937.  Over time, shore recession and development fragmented the coast.  Each site settled

into its own isolated geomorphic setting.  Erosion has been most severe on the distal end on the Neck, and
Grogg Island has been reduced to almost non-existence.
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V. DISCUSSION: NEAR FUTURE TRENDS OF DUNE SITES

The following discussion is a delineation of shoreline trends based on past performance.  Ongoing shore
development, shore stabilization and/or beach fill, and storms will have local impacts on the near term.  “Near
Future” is quite subjective and only implies a reasonable expectation for a given shore reach to continue on its
historic course for the next 10 to 20 years.  In addition, the basis for the predictions are the shorelines digitized
on geo-rectified aerial photography which have an error associated with them (see Methods, Section III).  Each
site’s long-term and recent stability as well as a near future prediction are shown in a table in Appendix B. 
This data is intended as a resource for coastal zone managers and homeowners; it is not intended for use
in determining legal jurisdictional limits. 

A. Reach I

Dune site LN3 has been stable for the last 30 years or so and should remain so for the near term (Figure
7).  Site LN4 that occurs across a creek mouth has advanced and receded over time and will most likely
continue that trend so it might be deemed erosional in that regard.  Site LN5 appears stable as long as the
bounding marsh headlands remain intact.

Site LN6 has lost much of its beach and the Spartina patens is eroding. The upriver headland also is
eroding so this site will continue to recede.  Site LN7 resides in a relatively stable coastal setting (Figure 7), and
LN8 is reasonably secure within its groinfield.   Site LN10 is in an erosional trend, and LN11 appears stable as
it resides on the “sheltered” side of the adjacent upriver headland.

Dune site LN12 appears to be in a stable setting with the potential to advance and recede as the creek
mouth opens and closes (Figure 7).  Site LN13 is fairly stable within the existing groinfield.  Although
relatively stable now, LN15 may face potential long-term impacts as the bounding marsh headland recede.  Site
LN16 will most likely continue to recede.

Dune sites LN17 and LN18 are generally receding while LN19 resides in a relatively stable groinfield. 
Dune sites LN20, LN21, LN22 and LN23 are isolated dune features along a decaying shoreline while LN24
might be stable against the old jetty for the near term.  Dune site LN25 will probably maintain its existence as
the spit recedes to the mainland.

B. Reach II

No dune sites exist along this reach.

C. Reach III

Site LN28 and LN29 appear stable for the near term in their isolated geomorphic settings.
The Norris bridge has provided a stable coastal setting for LN32 (Figure 8).  Dune sites LN34 and LN36 also
occur along a stable beach planform though their vegetative extent may transition alongshore (Figure 8).  The
Mosquito Point dunes, LN39A and LN39B will continue to exist as mobile features an the point migrates
upriver (Figure 8). 

D. Reach IV

Site LN40A is in a stable setting.  Dune site LN43 is transgressing landward while LN47 is stable within
its groinfield (Figure 9).  Site LN50 is stable to accretionary, and LN51 and LN52 appear stable on either side
of the old wharf/groin (Figure 9).

E. Reach V

Along the end of Poplar Neck, LN64A and LN65 appear to be in an erosional/transgressive state while
LN66 is stable if not advancing.  Site LN67 is presently in a stable configuration but will recede as the adjacent
headland erodes, and LN68 appears stable to accretionary for the near term (Figure 9).

Site LN69 is stable between groins, and LN70 is still mobile between a revetment and breakwater but
might become stable over time as it evolves between these man-made headlands.  A groinfield helps maintain
the stability of LN71 and LN72 in a stable embayment.  Site LN73 also appears stable between a jetty and groin
(Figure 9).



Ln3
30 July 1999

Ln7
30 July 1999

Ln12
30 July 1999

Ln25
3 December 1999

Figure 7. Selected dune site ground photos in Reach I.
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LN39A
22 April 1999

Ln36
22 April 1999

Ln34
22 April 1999

Ln32
22 April 1999

Ln36
22 April 1999

Figure 8. Selected dune site ground photos in Reach III.
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Ln52
22 April 1999

Ln47
22 April 1999

Ln73
20 May 1999

Ln68
20 May 1999

Figure 9. Selected dune site ground photos in Reach IV and V.
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VI. SUMMARY

Shoreline change rates are based on aerial imagery taken at a particular point in time.  We have
attempted to portray the same shoreline feature for each date along the coast of Lancaster County.  Every 500
feet along each baseline on each plate, the rate of change was calculated.  The mean or average rate for each
plate is shown in Table 2 for five time periods with the long-term rate determined between 1937 and 2002.  The
total average and standard deviation (Std Dev) for the entire data set of individual rates is also given. The
standard deviation shows the relative spread of values about the mean or average.  Larger standard deviation
values relative to the mean indicates a wider scatter of erosion rates about the mean while lower standard
deviation values indicates erosion rates are concentrated near the mean (i.e. all the rates calculated for the entire
plate were similar).  

The largest variability in mean shore change rates and standard deviations were recorded for the
shoreline described by baseline 16A.  For instance, between 1982 and 1994, the standard deviation was larger
than the average rate of change indicating that the overall rate is probably not indicative of the change which
occurred on this section of shore.  However, not all of the dates for this section of shore had mean shore change
rates with large standard deviations.  In fact, many standard deviations were equal to or significantly less than
the average rate of change, indicating that the shore change rates were relatively consistent for those time
periods.  In general, the plates influenced by the Chesapeake Bay wave climate (Plates 16-21) had the largest
rates of change.  

When short time frames are used to determine rates of shoreline change, shore alterations may seem
amplified.  The rates based on short-time frames can modify the overall net rates of change.  Hopefully, the
shore change patterns shown in this report along with the aerial imagery will indicate how the coast will evolve
based on past trends and can be used to provide the basis for appropriate shoreline management plans and
strategies.  Dunes and beaches are a valuable resource that should be either maintained, enhanced or created in
order to abate shoreline erosion and provide sandy habitat.



Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.

Dates Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev.

1937-1959 -0.3 0.7 0.3 0.7 -0.5 1.4 -0.4 0.9 -0.2 2.8 0.2 4.4 -0.8 1.9 -0.5 1.6

1959-1982 -1.0 0.7 -0.4 0.6 -2.6 1.3 -2.3 1.3 -1.0 1.4 0.1 2.3 1.2 5.9 0.0 1.4

1982-1994 -0.1 0.7 -0.6 0.8 -5.0 3.7 -2.8 1.2 -1.5 2.6 -0.7 2.7 -1.6 2.1 -0.4 2.2

1994-2002 -3.8 1.3 -0.4 0.8 -4.3 4.8 -3.3 2.8 -0.6 3.7 -1.9 4.8 -1.8 4.9 -3.3 1.9

1937-2002 -0.9 0.4 -0.2 0.3 -2.6 0.8 -1.9 0.8 -0.8 1.0 -0.7 2.0 -0.3 1.3 -0.9 1.4

Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.

Dates Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev.

1937-1959 0.3 1.7 -3.4 3.4 -3.0 2.2 0.9 0.6 4.5 1.1 -0.7 1.5 -1.2 1.7 0.0 2.4

1959-1982 -1.8 1.6 -0.7 0.9 -0.7 1.1 -1.9 0.7 -5.9 2.3 -1.3 0.4 -0.4 0.9 -1.2 2.1

1982-1994 1.2 9.7 -1.3 1.5 0.0 1.6 0.1 0.3 3.3 2.6 -0.4 0.7 -0.8 1.4 -0.6 3.5

1994-2002 -3.7 5.6 -1.7 0.9 -1.6 1.7 -0.5 0.6 -4.8 3.1 -1.6 2.6 -0.6 2.4 0.1 1.7

1937-2002 -0.7 1.7 -1.9 1.3 -1.4 1.0 -0.4 0.3 -0.6 0.5 -1.0 0.5 -0.8 0.6 -0.5 1.0

Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.

Dates Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev.

1937-1959 -0.7 1.0 -0.2 5.5 0.5 0.9 -5.7 8.6 -2.1 5.0 -9.6 1.3 -3.3 4.3 -2.9 2.8

1959-1982 -1.2 1.6 -0.4 3.5 -0.6 0.9 -14.4 7.4 -0.7 3.4 -6.8 3.6 -4.3 3.6 -3.0 2.4

1982-1994 -1.8 2.4 -2.0 4.8 -0.9 1.7 -20.1 27.7 -1.0 2.1 -4.3 7.1 -9.3 11.7 -1.4 3.9

1994-2002 0.9 2.6 2.7 4.1 1.1 3.4 -3.0 1.8 -0.4 2.3 -1.8 5.2 -1.6 9.9 -1.8 2.5

1937-2002 -0.9 1.0 -0.3 1.7 -0.1 0.6 -11.1 4.5 -1.2 1.5 -6.7 2.0 -4.6 2.4 -2.5 1.8

Plate 20Plate 16B Plate 17 Plate 18Plate 13 Plate 14 Plate 15 Plate 16A

Plate 9B Plate 10 Plate 11 Plate 12Plate 7 Plate 8A Plate 8B Plate 9A

Plate 3 Plate 4 Plate 5 Plate 6Plate 1A Plate 1B Plate 1C Plate 2

15

Table 2. Summary average shoreline rates of change and their standard deviation for Lancaster County.
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For each Plate shown on Figure 4 (Page 4), Appendix A contains orthorectified
aerial photography flown in 1937, 1959, 1982, 1994, and 2002.  Also shown are the
digitized shorelines, identified dune sites, and an arbitrarily created baseline.  A plot
shows only the relative locations of the shorelines while another one depicts the rate of
shore change between dates.  A summary of the average Plate rate of change in ft/yr as
well as the standard deviation for each rate is also shown.

This data is intended as a resource for coastal zone managers and
homeowners; it is not intended for use in determining legal jurisdictional limits. 

APPENDIX A

Plate 1      Plate 8      Plate 15
Plate 2      Plate 9      Plate 16
Plate 3      Plate 10    Plate 17
Plate 4      Plate 11    Plate 18
Plate 5      Plate 12    Plate 19
Plate 6      Plate 13    Plate 20
Plate 7      Plate 14    Plate 21
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The data shown in the following tables were primarily collected as part of the
Chesapeake Bay Dune: Evolution and Status report and presented in Hardaway et al. (2001)
and Hardaway et al. (2004).  Individual site characteristics may now be different due to
natural or man-induced shoreline change.  

An additional table presents the results of this analysis and describes each dune site’s
relative long-term, recent, and near-future predicted stability.  This data results from the
position of the digitized shorelines which have an error associated with them (see Methods,
Section III).

Since much of the dune data were collected several years ago and the beach and
dune systems may have changed, this report is intended as a resource for coastal zone
managers and homeowners; it is not intended for use in determining legal
jurisdictional limits.

APPENDIX B



These data were collected as part of the Chesapeake Bay Dune: Evolution and Status Report (Hardaway ., 2001).
Site characteristics may now be different due to natural or man-influenced shoreline change.

et al

*Public ownership includes governmental entities including local, state, and federal;
otherwise ownership is by the private individual.
^Location is in Virginia State Plane South, NAD 1927
‘Sites were noted as dunes but were not photographed or surveyed

Dune site measurements in Lancaster County as of 2000.Identified dune sites in Lancaster County as of 2000.
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These data were collected as part of the Chesapeake Bay Dune: Evolution and Status Report (Hardaway ., 2001).
Site characteristics may now be different due to natural or man-influenced shoreline change.

et al

Long-term, recent stability and future predictions of shore erosion and
accretion rates for dune sites in Lancaster County.Dune site parameters in Lancaster County as of 2000.

B2

Site Long-Term Recent Near

No. Stability Stability Future

1937-2002 1994-2002 Prediction

LN 3 Erosional Stable Stable

LN 4 Stable Erosional Erosional

LN 5 Erosional Erosional Stable

LN 6 Erosional Erosional Erosional

LN 7 Accretionary Erosional Stable

LN 8 Accretionary Stable Stable

LN 10 Accretionary Erosional Erosional

LN 11 Accretionary Stable Stable

LN 12 Erosional Accretionary Stable

LN 13 Stable Stable Stable

LN 15 Erosional Stable Erosional

LN 16 Erosional Erosional Erosional

LN 17 Erosional Erosional Erosional

LN 18 Accretionary Erosional Erosional

LN 19 Accretionary Stable Stable

LN 20 Erosional Erosional Erosional

LN 21 Erosional Erosional Erosional

LN 22 Erosional Erosional Erosional

LN 23 Erosional Erosional Erosional

LN 24 Accretionary Erosional Stable

LN 25 Accretionary Erosional Erosional

LN 28 Erosional Stable Stable

LN 29 Stable Stable Stable

LN 32 Accretionary Stable Stable

LN 34 Erosional Stable Stable

LN 36 Erosional stable Stable

LN 39A Accretionary Accretionary Accretionary

LN 39B Accretionary Erosional Erosional

LN 40A Accretionary Accretionary Stable

LN 43 Accretionary Erosional Erosional

LN 47 Erosional Stable Stable

LN 50 stable Stable Stable

LN 51 Erosional stable Stable

LN 52 Erosional Stable Stable

LN 64A Erosional Erosional Erosional

LN 65 Erosional Erosional Erosional

LN 66 Erosional stable Accretionary

LN 67 Erosional Accretionary Stable

LN 68 Accretionary Stable Stable

LN 69 Stable Stable Stable

LN 70 Erosional Erosional Erosional

LN 71 Erosional Stable Stable

LN 72 Accretionary Stable Stable

LN 73 Accretionary Stable Stable
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1 Introduction

Richmond County is situated on the Northern Neck Peninsula in the eastern portion of Virginia
(Figure 1).  The Rappahannock River forms the southern boundary of this 192 square mile community.  The
County has 149 miles of shoreline on the Rappahannock River and Cat Point and Totuskey Creeks.  
Through time, the County’s shoreline has evolved, and determining the rates and patterns of shore change
provides the basis to know how a particular coast has changed through time and how it might proceed in the
future.  Along Chesapeake Bay’s estuarine shores, winds, waves, tides and currents shape and modify
coastlines by eroding, transporting and depositing sediments. 

The purpose of this report is to document how the shore zone of Richmond County has evolved
since 1937.  Aerial imagery was taken for most of the Bay region beginning that year and can be used to
assess the geomorphic nature of shore change.  Aerial photos show how the coast has changed, how
beaches, dunes, bars, and spits have grown or decayed, how barriers have breached, how inlets have
changed course, and how one shore type has displaced another or has not changed at all.  Shore change is a
natural process but, quite often, the impacts of man, through shore hardening or inlet stabilization, come to
dominate a given shore reach.  In addition to documenting historical shorelines, the change in shore
positions along the rivers and larger creeks in Richmond County will be quantified in this report.  The
shorelines of very irregular coasts, small creeks around inlets, and other complicated areas, will be shown
but not quantified.

2  Methods 

2.1  Photo Rectification and Shoreline Digitizing

 An analysis of aerial photographs provides the historical data necessary to understand the suite of
processes that work to alter a shoreline.  Images of the Richmond County Shoreline from 1937, 1953, 1969,
1994, 2002, 2007 and 2009 were used in the analysis. The 1994, 2002, 2007 and 2009 images were
available from other sources.  The 1994 imagery was orthorectified by the U.S. Geological Survey (USGS)
and the 2002, 2007 and 2009 imagery was orthorectified by the Virginia Base Mapping Program (VBMP).
The 1937, 1953, and 1969 photos were a part of the VIMS Shoreline Studies Program archives. The
historical aerial images acquired to cover the entire shoreline were not always  flown on the same day.  The
dates for each year are: 1937 - April 1, 6,7 and 17; 1953 - October 2, 3, and November 27; 1969 - December
5 and 11. The exact dates the 1994 images were flown could not be determined, and the 2002, 2007, and
2009 were all flown in February and March of their respective years.

The 1937, 1953, and 1969 images were scanned as tiffs at 600 dpi and converted to ERDAS
IMAGINE (.img) format.  These aerial photographs were orthographically corrected to produce a seamless
series of aerial mosaics following a set of standard operating procedures. The 1994 Digital Orthophoto
Quarter Quadrangles (DOQQ) from USGS were used as the reference images. The 1994 photos are used
rather than higher quality, more recent aerials because of the difficulty in finding control points that match
the earliest 1937 and 1953 images.

Figure 1.  Location of Richmond County within the Chesapeake Bay estuarine system.
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ERDAS Orthobase image processing software was used to orthographically correct the individual
flight lines using a bundle block solution.  Camera lens calibration data were matched to the image location
of fiducial points to define the interior camera model.  Control points from 1994 USGS DOQQ images
provide the exterior control, which is enhanced by a large number of image-matching tie points produced
automatically by the software.  The exterior and interior models were combined with a digital elevation
model (DEM) from the USGS National Elevation Dataset to produce an orthophoto for each aerial
photograph.  The orthophotographs were adjusted to approximately uniform brightness and contrast and
were mosaicked together using the ERDAS Imagine mosaic tool to produce a one-meter resolution mosaic
.img format.  To maintain an accurate match with the reference images, it is necessary to distribute the
control points evenly, when possible.  This can be challenging in areas with lack of ground features, poor
photo quality and lack of control points.  Good examples of control points were manmade features such as
road intersections and stable natural landmarks such as ponds and creeks that have not changed much over
time. The base of tall features such as buildings, poles. or trees can be used, but the base can be obscured by
other features or shadows making these locations difficult to use accurately. Most areas of the county were
particularly difficult to rectify, either  due to the lack of development when compared to the reference
images or due to no development in the historical and the reference images.

Once the aerial photos were orthorectified and mosaicked, the shorelines were digitized in ArcMap
with the mosaics in the background.  The morphologic toe of the beach or edge of marsh was used to
approximate low water. High water limit of runup can be difficult to determine on the shoreline due to
narrow or non-existent beaches against upland banks or vegetated cover.  In areas where the shoreline was
not clearly identifiable on the aerial photography, the location was estimated based on the experience of the
digitizer.  The displayed shorelines are in shapefile format.  One shapefile was produced for each year that
was mosaicked. 

Horizontal positional accuracy is based upon orthorectification of scanned aerial photography
against the USGS digital orthophoto quadrangles. To get vertical control, the USGS 30m DEM data was
used. The 1994 USGS reference images were developed in accordance with National Map Accuracy
Standards (NMAS) for Spatial Data Accuracy at the 1:12,000 scale.  The 2002, 2007, and 2009 Virginia
Base Mapping Program’s orthophotography were developed in accordance with the National Standard for
Spatial Data Accuracy (NSSDA).  Horizontal root mean square error (RMSE) for historical mosaics was
held to less than 20 ft.  

Using methodology reported in Morton et al. (2004) and National Spatial Data Infrastructure (1998),
estimates of error in orthorectification, control source, DEM and digitizing were combined to provide an
estimate of total maximum shoreline position error.  The data sets that were orthorectified (1937, 1953, and
1969) have an estimated total maximum shoreline position error of +20.0 ft, while the total maximum
shoreline error for the four existing datasets are estimated at  18.3 ft  for USGS and 10.2 ft for VBMP.  The
maximum annualized error for the shoreline data is +0.7 ft/yr.  The smaller rivers and creeks are more prone
to error due to their lack of good control points for photo rectification, narrower shore features, tree and
ground cover and overall smaller rates of change. These areas are digitized but due to the higher potential
for error,  rates of change analyses are not calculated.  

The Richmond County shoreline was divided into 21 plates (Figure 2) in order to display that data in

Appendices A and B. In Appendix A, all of the digtized shorelines are shown, and the 2009 image is shown
with only the 1937 and 2009 shorelines to show the long-term trends. In Appendix B, two photo dates and
their associated shoreline are shown on each plate.

2.2 Rate of Change Analysis

The Digital Shoreline Analysis System (DSAS) was used to determine the rate of change for the
County’s shoreline (Himmelstoss, 2009).  All DSAS input data must be managed within a personal
geodatabase, which includes all the baselines created  for Richmond County and the digitized shorelines for
1937, 1953, 1969, 1994, 2002, 2007, and 2009.  Baselines were created about 200 feet seaward of the 1937
shoreline and encompassed most of the County’s main shorelines but generally did not include the smaller
creeks.  It also did not include areas that have unique shoreline morphology such as creek mouths and spits. 
DSAS generated transects perpendicular to the baseline about 33 ft apart , which were manually checked
and cleaned up.  For Richmond County, this method represented about 43 miles of shoreline along 6937
transects.  The End Point Rate (EPR) is calculated by determining the distance between the oldest and most
recent shoreline in the data and dividing it by the number of years between them.  This method provides an
accurate net rate of change over the long term and is relatively easy to apply to most shorelines since it only
requires two dates.  This method does not use the intervening shorelines so it may not account for changes
in accretion or erosion rates that may occur through time.  However, Milligan et al. (2010a, 2010b, 2010c,
2010d) found that in several localities within the bay, EPR is a reliable indicator of shore change even when
intermediate dates exist.  Average rates
were calculated along selected areas of
the shore; segments are labeled in
Appendix A and shown in Table 1.

3 Summary

The rates of change shown in
Table 1 are averaged across large
sections of shoreline and may not be
indicative of rates at specific sites within
the reach.  Along many segments, rate of
change is very low.  Most change occurs
at headlands, marshes or southwest or
southeast-facing shorelines.  The largest
average rates occur on the Rappahannock
River while the more fetch limited creeks
have smaller average erosion rates. 
Segment L has the highest rate of change
due to the loss of land at Waverly Point
at the mouthof Totusky Creek and the
barrier across Richardson Creek.

Segment Location Average

Name Rate of Change

(ft/yr)

A Rappahannock River -0.4

B Rappahannock River -0.7

C Rappahannock River - Mulberry Island -0.6

D Rappahannock River -0.5

E Cat Point Creek -0.6

F Rappahannock River -0.5

G Rappahannock River -2.1

H Rappahannock River -1.5

I Rappahannock River -0.7

J Rappahannock River -0.8

K Totuskey Creek -0.5

L Rappahannock River - Richardson Creek -3.1

M Rappahannock River -0.4

N Rappahannock River -0.4

O Farnham Creek -0.4

P Rappahannock River -1.0

Q Lancaster Creek -0.8

R Morattico Creek -0.4

Table 1.  Average end point rate of change (ft/yr) between 1937 and 2009
for segments along Richmond’s shoreline.  Segment locations are shown
on maps in Appendix A.
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Figure 2.  Index of shoreline plates.
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I. INTRODUCTION

A. General Information

Shoreline evolution is the change in shore position through time.  In fact, it is the material resistance of

the coastal geologic underpinnings against the impinging hydrodynamic (and aerodynamic) forces.  Along the

shores of Chesapeake Bay, it is a process-response system.  The processes at work include winds, waves, tides

and currents, which shape and modify coastlines by eroding, transporting and depositing sediments.  The shore

line is commonly plotted and measured to provide a rate of change but it is as important to understand the

geomorphic patterns of change.  Shore analysis provides the basis to know how a  particular coast has changed

through time and how it might proceed in the future.

The purpose of this report is to document how dunes on the Potomac River and Chesapeake Bay shores

of Northumberland (Figure 1) has evolved since 1937.  Aerial imagery was taken for most of the Bay region

beginning that year, and it is this imagery that allows one to assess the geomorphic nature of shore change. 

Aerial imagery shows how the coast has changed, how beaches, dunes, bars, and spits have grown or decayed,

how barriers have breached, how inlets have changed course, and how one shore type has displaced another or

has not changed at all.  Shore change is a natural process but, quite often, the impacts of man through shore

hardening or inlet stabilization come to dominate a given shore reach.  Most of the change in shore positions

will be quantified in this report.  Others, particularly very irregular coasts, around inlets, and other complicated

areas will be subject to interpretation.

B. Chesapeake Bay Dunes

The primary reason for developing this Shoreline Evolution report is to be able to determine how dunes

and beaches along the River and Bay coasts of Northumberland have and will evolve through time.  The

premise is that, in order to determine future trends of these important shore features, one must understand how

they got to their present state.  Beaches and dunes are protected by the Coastal Primary Sand Dune Protection

Act of 1980 (Act)1.  Research by Hardaway et al. (2001) located, classified and enumerated jurisdictional dunes

and dune fields within the eight localities listed in the Act. These include the counties of Accomack, Lancaster,

Mathews, Northampton and Northumberland and the cities of Hampton, Norfolk and Virginia Beach (Figure 2). 

Only Chesapeake Bay and river sites were considered in that study.

In 2003, Hardaway et al. created the Northumberland County Dune Inventory.  That report detailed the

location and nature of the jurisdictional primary dunes along the Bay shore of Northumberland and those results

appear in Appendix B.  For this study, the positions of the dune sites are presented using the latest imagery in

order to see how the sites sit in the context of past shoreline positions.  The dune location information has not

been field verified since the original visits in 1999.  This information is not intended to be used for

jurisdictional determinations regarding dunes.

1The General Assembly of Virginia enacted the Coastal Primary Sand Dune Protection Act (the Dune Act) in

1980.  The Dune Act was originally codified in § 62.1-13.21 to -13.28.  The Dune Act is now recodified as

Coastal Primary Sand Dunes and Beaches in § 28.2-1400 to -1420.

II. SHORE SETTING

A. Physical Setting

The Potomac River and Chesapeake Bay shoreline of Northumberland County extends from the county line

with Westmoreland at the Yeocomico River down river to Smith Point and southward to the Lancaster County line

at Indian Creek.  This includes about 17 miles of tidal shoreline along the Potomac River and 18 miles along

Chesapeake Bay.  Additional shoreline is included in the tributaries.  Historic shore erosion rates vary from 0 ft/yr to

over 7 ft/yr along the Bay coast with several areas of localized accretion.  The Potomac River shoreline change rates

varied between +1 ft/yr to -10 ft/yr (Byrne and Anderson, 1978). 

The coastal geomorphology of the County is a function of the underlying geology and the hydrodynamic

forces operating across the land/water interface, the shoreline.  The Chesapeake Bay and Potomac River coasts of

Northumberland are almost exclusively Upper Pliestocene undifferentiated members of the Tabb Formation. 

Several areas of Holocene beach sands and muds occur along the Chesapeake Bay shore (Figure 3).  The Atlantic

Ocean has come and gone numerous times over the Virginia coastal plain over the past million years or so.  The

effect has been to rework older deposits into beach and lagoonal deposits at time of the transgressions.  The last low

stand found the ocean coast about 60 miles to the east when sea level about 300 feet lower than today and the coastal

plain was broad and low.  The current estuarine system was a meandering series of rivers working their way to the

coast.  About 15,000 years ago, sea level began to rise and the coastal plain watersheds began to flood.  Shorelines

began to recede.  The slow rise in sea level is one of two primary long-term processes which cause the shoreline to

recede; the other is wave action, particularly during storms.  As shorelines recede or erode, the bank material

provides the sands for the offshore bars, beaches and dunes.  Parts of Northumberland’s littoral system is sand rich

from erosion over time of the sandy, sometimes high, upland banks and the nearshore substrate.  Many sand beaches

occur along the coast and an extensive system of offshore sand bars exist along both the Potomac and Chesapeake

shores.  These sand bars greatly influenced and are themselves influenced by the impinging wave climate.  

Sea level is continuing to rise in Chesapeake Bay.  Tide data collected at Sewells Point in Norfolk show that

sea level has risen 4.42 mm/yr (0.17 inches/yr) or 1.45 ft/century (http://www.co-ops.nos.noaa.gov/).  Lewisetta on

the Potomac River in Northumberland County rose 4.85 mm/yr or 1.59 ft/century.   Increased water levels directly

effect the reach of storms and their impact on shorelines.  Anecdotal evidence of storm surge during Hurricane

Isabel, which impacted North Carolina and Virginia on September 18, 2003, put it on par with the storm surge from

the “storm of the century” which impacted the lower Chesapeake Bay in August 1933.  Boon (2003) showed that

even though the tides during the storms were very similar, the difference being only 4 cm (~0.5 in), the amount of

surge was different.  The 1933 storm produced a storm surge that was greater than Isabel’s by slightly more than a

foot.  However, analysis of the mean water levels for the months of both August 1933 and September 2003 showed

that sea level has risen by 41 cm (1.35 ft) at Hampton Roads in the seventy years between these two storms (Boon,

2003).  This is the approximate time span between our earliest aerial imagery (1937) and our most recent (2002),

which means the impact of sea level rise to shore change is significant.  The beaches, dunes, and nearshore sand bars

try to keep pace with the rising sea levels. 

Four shore reaches are considered in this report along the shoreline of Northumberland (Figure 4).  Reach I

extends along the Yeocomico River and Potomac River from the boundary with Westmoreland County to Lewisetta. 

Reach II goes from the Coan River to the jetties at Smith Point.  Reach III picks up at the jetties and heads south to

the Wicomico River.  Reach IV occurs on Chesapeake Bay from the Wicomico River to the boundary with

Lancaster County at Indian Creek. 
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Figure 3. Geologic map of Northumberland County (from Mixon ., 1989).et al

Holocene Sand - Pale gray to light-yellowish gray, fine to coarse, poorly sorted to well sorted, shelly in part; contains angular
to rounded fragments and whole valves of mollusks. Comprises deposits of coastal barrier islands and narrow
beach-dune ridges bordering brackish-water marshes of Chesapeake Bay. As much as 40 ft in thickness.

3

Lynnhaven and Poquoson Members, undifferentiated (Upper Pleistocene).

Shirley Formation (middle Pleistocene) - Light-to dark-gray and brown sand, gravel, silt, clay, and peat. Constitutes surficial
deposits of riverine terraces and relict baymouth barriers and bay-floor plains (alt. 35-45 ft) inset below depositional
surfaces of the Chuckatuck Formation (Johnson and Peebles, 1984). Upper part of unit is truncated on the east by
the Suffolk and Harpersville scarps; locally, lower part extends east of scarps. Fluvial-estuarine facies comprises
(1) a lower pebble to boulder sand overlain by (2) fine to coarse sand interbedded with peat and clayey silt rich
in organic material, including in situ tree stumps and leaves and seeds of cypress, oak, and hickory, which
grades upward to (3) medium- to thick-bedded, clayey and sandy silt and silty clay. Marginal-marine facies in
lower James River and lowermost Rappahannock River areas is silty fine sand and sandy silt containing

, , , , and other mollusks. from lower Rappahannock River
area has yielded a uranium-series age of 184,000 +/- 20,000 years B.P. (Mixon and other, 1982). Thickness is
0-80 ft.

Crassostrea virginica Mulinia Noetia Mercenaria Astrangia

Sedgefield Member - Pebbly to bouldery, clayey sand and fine to medium, shelly sand grading
upward to sandy and clayey silt; locally, channel fill at base of unit includes as much as 50 ft of fine to
coarse, crossbedded sand and clayey silt and peat containing in situ tree stumps. Sandy bay facies
commonly contains Crassostrea biostromes, Mercenaria, Anadara, Polynices, Ensis, and other mollusks.
Specimes of the coral Astrangia have yielded estimated uranium-series ages averaging 71,000 +/- 7,000
yrs B.P. (Mixon and others, 1982). Unit constitutes surficial deposit of river- and coast-parallel plains (alt.
20-30 ft) bounded on landward side by Suffolk and Harpersville scarps. Thickness is 0-50 ft.

(Upper Pleistocene)

Windsor Formation (lower Pleistocene or upper Pliocene) - Gray and yellow to reddish-brown sand, gravel, silt,
and clay. Constitutes surficial deposits if extensive plain (alt. 85-95 ft) seaward of Surry scarp and
coeval, fluvial-estuarine terrace west of scarp. Fining-upward sequence beneath plain consists of
basal pebbly sand grading upward into crossbedded, quartzose Sand and massive, clayey silt and
silty clay; lower and upper parts of sequence were deposited, repectively, in shallow-marine or
open-bay and restricted-bay or lagoonal environments. In terraces west of Surry scarp,
fluvial-estuarine deposit comprise muddy, coarse, trough-crossbedded sand and gravel grading
upward to sandy silt and clay. Unit is 0-40 ft thick.

Chesapeake Group (upper Pliocene to lower Miocene) - Fine to coarse, quartzose sand, silt, and clay; variably
shelly and diatomaceous, deposited mainly in shallow, inner- and middle-shelf waters. Ages of
units based in studies of foraminiferal, nannofossil, diatom, and molluscan assemblages in Virginia
and adjacent states (Andrews, 1988; Gibson, 1983; Gibson and others, 1980; Poag, 1989; Ward
and Blackwelder, 1980; Ward and Krafft, 1984), Includes the following formations (see also sheet
2, figure 1), from youngest to oldest; Chowan River Formation (upper Pliocene), Yorktown
Formation (lower upper and lower Pliocene), Eastover Formation (upper Miocene), St. Mary’s
Formation (upper and middle Miocene), Choptank Formation (middle Miocene), and Calvert
Formation (middle and lower Miocene).

Holocene Soft Mud - Medium to dark-gray, and peat, grayish brown. Comprises sediment of marshes in coastal
areas and Chesapeake Bay. Thickness is 0-10 ft.

Moorings unit of Oaks and Coch (1973) (upper Pliocene) - White, light-gray, and grayish-yellow quartzose sand and
gray to grayish-brown clayed silt and silty clay. Constitutes discontinuous linear body along and just
west of Surry scrap; depositional surfaces range in altitude from 130 ft along slightly higher, ridge-like
topography at scarp to about 110 ft west of scarp. Eastern facies of unit is unfossiliferous, massive
to cross-laminated, moderately well-sorted, fine sand believed to have been deposited in beach and
near shore environments. Upper part of fine sand facies interfingers westward with massive,
bioturbated clay and slit deposited in a lagoon or shallow bay. Unit is as much as 30 ft thick.

Bacons Castle Formation (upper Pliocene) - Gray, yellowish-orange, and reddish-brown sand, gravel, silt, and clay;
Constitutes surficial deposits of high plain extending from Richmond, VA., Eastward to Surry Scrap.
Unit is subdivided into two members: Tb^1 and Tb^2. Tb^2 predominantly thin-bedded and laminated
clayey silt and silty fine sand. TB^2 is characterized by flaser, wayy, and lenticular bedding and rare
to common clay-lined burrows including Unit is 0-70 ft thick.Ophiomorpha nodosa.



Figure 4. Index of shoreline plates.

4



5

B. Hydrodynamic Setting

Mean tide range along the upper Potomac River coast of Northumberland is about 1.2 ft (1983-2001 Tidal

Epoch at Lewisetta).  Spring tide range is 1.5 ft.  The Chesapeake Bay shoreline in Northumberland has similar

tide ranges.  The wind/wave climate impacting the Northumberland Bay coast is defined by large fetch exposures

to the northeast, east, and spoutheast across Chesapeake Bay and fetch exposures to the northwest, north, and

northeast along Potomac River.  Wind data from Quantico Marine Corps Base upriver reflect the frequency and

speeds of wind occurrences from 1973 to 2001 (Table 1) which characterize the locally-generated Bay waves. 

Northeasters are particularly significant in terms of the impacts of storm surge and waves on beach and

dune erosion.  Hurricanes, depending on their proximity and path can also have an impact to the Virginia Beach

coast.  On September 18, 2003, Hurricane Isabel passed through the Virginia coastal plain. The main damaging

winds began from the north and shifted to the east then south.  Beach erosion and dune scarping were significant

but areas with wide beaches offered more protection to the adjacent dunes. 

Table 1.  Summary wind conditions at Quantico Marine Corps Base from 1973-2001.

WIND DIRECTION

Wind

Speed

(mph)

Mid

Range

(mph)

North North

east

East South

east

South South

west

West North

west

Total

< 5 3 5703*

3.21+

3330

1.87

3868

2.18

4792

2.70

12257

6.90

4291

2.42

7070

3.98

15437

8.69
56748

31.95

5-11 8 17454

9.82

10087

5.68

6504

3.66

8117

4.57

22593

12.72

8515

4.79

13391

7.54

18453

10.39
105114

59.17

11-21 16 3698

2.08

1460

0.82

386

0.22

517

0.29

2030

1.14

1156

0.65

1129

0.64

4601

2.59
14977

8.43

21-31 26 165

0.09

64

0.04

34

0.02

21

0.01

60

0.03

64

0.04

102

0.06

274

0.15
784

0.44

31-41 36 7

0

1

0

2

0

0

0

1

0

1

0

7

0

7

0
26

0.01

41-50 46 0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0
1

0

>50 1

0

3

0

3

0

3

0

4

0

0

0

7

0

5

0
26

0.01

Total 27028

15.20

14945

8.41

10797

6.08

13450

7.57

36946

20.79

14027

7.9

21706

12.22

38777

21.82

177676

100.00

*Number of occurrences +Percent
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III. METHODS

A. Photo Rectification and Shoreline Digitizing

Recent and historic aerial photography was used to estimate, observe, and analyze past shoreline positions

and trends involving shore evolution for Northumberland.  Some of the photographs were available in fully

geographically referenced (georeferenced) digital form, but most were scanned and orthorectified for this project.

Aerial photos from VIMS Shoreline Studies and Submerged Aquatic Vegetation (SAV) Programs, as well

as from United States Geological Survey (USGS) archives were acquired. The years used for the shoreline change

analysis included 1937, 1953, 1969, 1994, and 2002. Color aerials were obtained for 1994 and 2002.  The 1994

imagery was processed and mosaicked by USGS, while the imagery from 2002 was mosaicked by the Virginia

Base Mapping Program (VBMP).  The aerial photography for the remaining years were mosaicked by the VIMS

Shoreline Study Program.

The images were scanned as tiffs at 600 dpi and converted to ERDAS IMAGINE (.img) format.  They

were orthorectified to a reference mosaic, the 1994 Digital Orthophoto Quarterquadrangles (DOQQ) from USGS. 

The original DOQQs were in MrSid format but were converted into .img format as well.  ERDAS Orthobase

image processing software was used to orthographically correct the individual flightlines using a bundle block

solution.  Camera lens calibration data was matched to the image location of fiducial points to define the interior

camera model.  Control points from 1994 USGS DOQQ images provide the exterior control, which is enhanced

by a large number of image-matching tie points produced automatically by the software.  A minimum of four

ground control points were used per image, allowing two points per overlap area.  The exterior and interior

models were combined with a 30-meter resolution digital elevation model (DEM) from the USGS National

Elevation Dataset (NED) to produce an orthophoto for each aerial photograph.  The orthophotographs that cover

each USGS 7.5 minute quadrangle area were adjusted to approximately uniform brightness and contrast and were

mosaicked together using the ERDAS Imagine mosaic tool to produce a one-meter resolution mosaic also in an

.img format.

To maintain an accurate match with the reference images, it was necessary to distribute the control points

evenly.  This can be challenging in areas with little development.  Good examples of control points are permanent

features such as manmade features and stable natural landmarks.  The maximum root mean square (RMS) error

allowed is 3 for each block. 

Once the aerial photos were orthorectified and mosaicked, the shorelines were digitized in ArcMap with

the mosaics in the background to help delineate and locate the shoreline.  For Northumberland’s coast, an

approximation to mean low water (MLW) was digitized.  This often was defined as the “wetted perimeter” on the

beach sand as the last high water location.  In areas where the shoreline was not clearly delineated on the aerial

photography, the location was estimated based on the experience of the digitizer.  Digitizing the shoreline brings

in, perhaps, the greatest amount of potential error because of the problems of image clarity and definition of shore

features.  A series of Northumberland dune site profiles are displayed in Figure 5 which shows beach/dune

variability.  Figure 6 shows the relationship of MHW, MLW and beach/dune system components. 

B. Rate of Change Analysis

A custom Arcview extension called "shoreline" was used to analyze shoreline rate of change.  A straight,

approximately shore parallel baseline is drawn landward of the shoreline.  The extension creates equally-spaced

transects along the baseline and calculates distance from the baseline at that location to each year's shoreline. 

The output from the extension are perpendicular transects of a length and interval specified by the user.  The

extension provides the transect number, the distance from beginning baseline to each transect, and the distance

from the baseline to each digitized shoreline in an attribute table.  The attribute table is exported to a

spreadsheet, and the distances of the digitized shoreline from the baseline are used to determine the rates of

change.  The rates of change are summarized as mean or average rates and standard deviations for each Plate.

It is very important to note that this extension is only useful on relatively straight shorelines.  In areas

that have unique shoreline morphology, such as creek mouths and spits, the data collected by this extension

may not provide an accurate representation of true shoreline change.  The shore change data was manually

checked for accuracy.  However, where the shoreline and baseline are not parallel, the rates may not give a true

indication of the rate of shoreline change.



Figure 6. Typical profile of a Chesapeake Bay dune system (from Hardaway , 2001).et al.
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IV. RESULTS

The Plates referenced in the following sections are in Appendix A.  Dune locations are shown on all photo

dates for reference only.  Dune sites and lengths are positioned accurately on the 2002 photo.  Because of changes

in coastal morphology, the actual dune site might not have existed earlier.  Site information tables are in

Appendix B.  More detailed information about Chesapeake Bay dunes and individual dune sites in

Northumberland can be found in Hardaway et al. (2001) and Hardaway et al. (2003).  Since much of the dune

data were collected several years ago and the beach and dune systems may have changed, this report is intended

as a resource for coastal zone managers and homeowners; it is not intended for use in determining legal

jurisdictional limits.

A. Reach I

Reach I begins on the upriver side of the Potomac River coast at the Yeocomico River and extends

downriver to Lewisetta.  It includes Plates 1 through 5.  Only Plate 4 has a dune site, NL78.  Plate 1 shows the

convoluted coast of Yeocomico River where shore change is minimal, and no erosion rate baselines were created. 

Plate 2 has two baselines, 2A and 2B which indicate a net long term (1937-2002) shore change rate of -1.3 and -

1.1 ft/yr respectively.  Long-term erosion rates of over -8 ft/yr occur at and adjacent to Thicket Point.  Plate 3 has

a long-term erosional trend of -2.6 ft/yr with significant recession of -5 ft/yr along the Potomac River side of the

peninsula to Judith Sound.

Plate 4 highlights the Travis Point/Lewisetta Neck and dune site NL78 which can be seen evolving

between two groins in the 1969 imagery. The embayment has become relatively stable. This evolution is reflected

in shore change at station 500.  The long-term trend for the subreach is -0.5 ft/yr.  Plate 5 has no dune sites and

has a significant long-term erosional trend of -7.3 ft/yr.  Great Point has had some of the severest erosion along

the Potomac River due to its low bank with rates greater than -25 ft/yr for the time period 1953-1969.

B. Reach II

Reach II is extends from the Coan River to Smith Point, approximately 14 miles.  Most of the coast is

relatively straight and is included in Plates 6 through 12.  Plate 6 has dune site NL73 which can be seen forming

at the mouth of Presley Creek in 1969 and has remained in place even though the inlet channel has moved upriver

over the years.  The overall long-term erosion rate along the Plate 6 shorelines is -2.6 ft/yr.  Plate 7 also has one

dune site, NL70, that has evolved over time as an erosional remnant of a once more extensive dunal spit across

the mouth of Hull Creek.  Average long-term erosion rates along the Plate 7 coast is -3.5 ft/yr.

Plate 8 has three dune sites, NL62, NL63, and NL67.  All three sites are isolated erosional remnants of a

once more extensive dune fields.  Dune site NL67 resides in front of a pond that was once an intermittent

drainage and is controlled by a groin field.  Dune sites NL63 and NL62 are creek mouth dunes lying on either

side of Cubitt Creek.  The average long-term erosion rate along the Plate 8 coast is -1.4 ft/yr.

Plate 9 includes dune sites NL61, NL59, and NL58.  All sites are remnants of a more extensive beach/dune

system which existed in 1937.  Site NL61 resides in front of Condit Pond while NL59 is controlled by a groin

field that was installed in the 1970s.  Site NL58 lies on a broad spit feature that crosses the mouth of Hack Creek

and has a secondary dune.  A few groins and a wood jetty help stabilize this site.  The Plate 9 coast has a long-

term erosion rate of only -0.3 ft/yr due, in part, to shore stabilization efforts.

Five dune sites exist along Plate 10 including NL55, NL54, NL52, NL51, and NL50.  They are all

isolated remnants of a once continuous beach/dune system.  Site NL55 developed on the old (1937) flood shoal

of Flag Pond.  The other four have been maintained and controlled by a long groin field.  Long-term average

erosion rate for Plate 10 is 0.9 ft/yr,  but with a high degree of variability between interim years.

Plate 11 has eight dune sites, all are located well landward from the 1937 shoreline.  Shoreline evolution

and intermittent shoreline hardening by bulkheads and groins created an irregular set of headlands and

embayments where sand accumulated, and beaches and dunes developed.  Isolated dune sites NL50, NL49, and

NL48 developed within an extensive groin field that created enough backshore to allow dunes to grow.  Site

NL47 developed in a large shoreline offset and embayment between adjacent man-made headlands (groins) by

1969.  Sites NL46 and NL45 came into being as the uplands evolved between headlands.  By 1994, enough

backshore had accumulated to allow dune development.  Dune sites 43B and 43A developed on beach fill

placed there over the years from maintenance dredging of the Little Wicomico River.  Constant erosion and

deposition keeps these sites very mobile.  Long-term shore change is erosional at -4.1 ft/yr.  Shorelines on both

sides of Smith Point have been influenced by the channel jetties at the mouth of the Little Wicomico River.  

The dunes sites on the Potomac River shore of Plate 12, NL43A and NL43 are segments of a semi-continuos

beach/dune system separated by a short wooded area.  Over time, major accretion against the northwest jetty

has allow these systems to evolve and are maintained, in part, by the jetty and ongoing dredging and subsequent

fill at dune site NL43B (Plate 11).  Net shore change has been positive along this subreach.   

C. Reach III

Reach III extends from Smith Point to the Great Wicomico River and includes Plates 12, 13, 14, 15, and

16.  This is a fairly continuous coast interrupted by a several small tidal creeks.  It has long fetch exposures up,

across, and down Chesapeake Bay to the north, east and southeast.

Reach III on Plate 12 encompasses the shoreline on the Chesapeake Bay side of Smith Point and includes

dune site NL42.  Shorelines on both sides of Smith Point have been influenced by the channel jetties at the

mouth of the Little Wicomico River.  Site NL42, on the Chesapeake Bay side of Smith Point is a long low

beach/dune system that is beginning to be impacted by the northward encroaching construction of groins.  The

shoreline along this subreach has experienced long-term accretion near the jetties and general recession toward

the south end of the plate boundary. Long-term shore change is -1.5 ft/yr.

The shoreline along the Plate 13 coast was once a continuous beach/dune system that has significantly

eroded with time, breached Owens Pond and left a string of isolated dunes sites.  Site NL40 has evolved on an

over wash into an adjacent unnamed pond between to groin fields.  Dune site NL38 has developed at the mouth

of Gaskin Pond that is controlled by wood jetties.  Sites NL37and NL36 developed in small, low overwashes

into adjacent small ponds.  Dune sites NL35, NL34, and NL33 are small isolated pockets that developed after

the breach into Owens Pond and the subsequent transport of sand onto the mainland coast. The erosion rates are

quite variable as a result of the breach, but the net change rate was -5.9 ft/yr.

Plate 14 includes the shorelines in and adjacent to Taskmakers Creek.   Dune sites NL32, NL31, and

NL30 presently occur along a long low beach/dune coast that receded into its present day location.  They are
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separated by short areas without dune features.  In 1937, a long spit protected the present dune sites from direct

bay wave attack.  By 1953, the spit was gone, sand entered the newly created embayment, and the foundation for

the dune sites was created.  The long-term shoreline change patterns are therefore complex but yield a net average

of -4.2 ft for the Plate 14 shorelines.

Three isolated dune sites occur on the Plate 15 including NL28, NL27, and NL26.  Site NL28 is an

erosional remnant of a spit feature that had developed in 1953 but only occurs as salient feature by 2002.  Site

NL27 evolved in a small embayment, and NL26 developed in a small protected washover.  Shore change was

variable along the Potomac River shoreline with mostly erosion along most of Bull Neck except for accretion at

Fleeton Point.  The overall net change for that subreach was -2.1 ft/yr.

Plate 16 depicts shorelines at the entrance to the Great Wicomico River.  Sites NL27 and NL26 were

discussed previously in Plate 15.  Dune sites NL23A and NL23B on Hayne Point have been around since 1953 on

a spit that has moved back and forth over the years.  

D. Reach IV

Reach IV extends form The Great Wicomico River to Indian Creek and the county line with Lancaster

County.  It is a very convoluted and complex coast dissected by many modest sized tidal creeks and rivers.  Much

of the Bay fronting coast is low and marshy.

Ingram Bay shorelines are shown in Plate 17 and include dune sites NL22A, NL22, NL21, NL20 and

NL19.    Site NL22A was once part of a large sandy spit feature (1937) but is now a small isolated remnant. 

Dune site NL22 evolved on a washover into an unnamed pond on the south side of Sandy Point. Towles Creek

had a narrow inlet and associated sandy dune shorelines on either side until it was dredged and stabilized with

jetties sometime before 1969.  Site NL20 now resides on the south side of the inlet.  Dune site NL19 has resided

in about the same place since 1937, in a small curvilinear embayment.  Long-term average erosion for Plate 17 is

-2.3 ft/yr.

Plate 18 includes two sites along the Dameron Marsh peninsula.  Site NL17 did not come into existence

until just before 1994 and occurs as a spit dune feature that continues to evolve.  Dune site NL15 also became

more prominent by 1994 in a long shallow embayment.  It appears to have reached a state of dynamic equilibrium

and will migrate as the adjacent headland coasts erode.

Four dune sites are shown on Plate 19.  Dune site NL14 came into existence sometime before 1994 in a

shallow cove. Site NL12 evolved across a small pond and can be seen as early as 1937.  Sites NL11A and NL11

reside in two adjacent bays created by three marshy headlands.  Erosion patterns are complex but headland and

bay features tend to persist over time.

Plate 20 has three dune sites.  Site NL10 was part of small spit feature in 1953 and 1969.  The small tidal

creek was all but closed off by 1994, more sand came into the embayment, and the site expanded alongshore. 

Site NL9 has been part of long curvilinear embayment on the north side of Hughlett Point since 1937, and today

represents a significant dune field.  A spit evolved up Dividing Creek as seen in 1994 imagery and became home

for NL8.  Site NL7 is also located on Dividing Creek.  However, it is not shown on the plates.  It is a delta-shaped

spit that is exposed to a bimodel wind/wave climate along the north shore of Dividing Creek.  Long-term shore

change along the Chesapeake Bay coast of Plate 20 was -2.9 ft/yr.

Dune site NL6 on Plate 21 is an erosional remnant of a longer beach/dune feature seen in 1937 imagery.  

The shoreline from Jarvis Point to Bluff Point (plate 22) has had siginificant erosion with a long term rate of     

-8.8 ft/yr.  Site NL4A is a small remainder of what was once a long barrier dune beach system about 1mile in

length up until 1969.  Then the barrier broke through leaving NL4 as a large washover into a large tidal pond.

Three isolated dune sites occur on Plate 22. Site NL3 evolved on a washover in 1969 and 1994 and is

now a cove feature.  Site NL2 was part of long spit but now resides as an erosional remnant.  As Barnes Creek

was opened up, NL1 evolved by 1994 on the south flank of the creek shore.  Long-term erosion along the Bay

coast of Plate 22 is -6.9 ft/yr.
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V. DISCUSSION: NEAR FUTURE TRENDS OF DUNE SITES

The following discussion is a delineation of shoreline trends based on past performance.  Ongoing shore

development, shore stabilization and/or beach fill, and storms will have local impacts on the near term.  “Near

Future” is quite subjective and only implies a reasonable expectation for a given shore reach to continue on its

historic course for the next 10 to 20 years.  In addition, the basis for the predictions are the shorelines digitized on

geo-rectified aerial photography which have an error associated with them (see Methods, Section III).  Each site’s

long-term and recent stability as well as a near future prediction are shown in a table in Appendix B.  This data is

intended as a resource for coastal zone managers and homeowners; it is not intended for use in

determining legal jurisdictional limits. 

A. Reach I

Site NL78, the only dune site in Reach I, should remain stable as long as the supporting groinfield remains

intact (Figure 7).

B. Reach II

Although located at the mouth of Presley Creek, an historically mobile inlet, the site NL73 may shift in

response but should keep its general dimensions and integrity(Figure 8).  Site NL70 at the mouth of Hull Creek

has been in a state of decay for years and will most likely continue that trend.  Site NL67 should remain stable as

long as the groinfield is intact (Figure 8).  Like other creek mouth dune sites, NL63 will remain a dune entity but

may move in response to inlet dynamics (Figure 8).  Site NL62 has been modified with beach fill and offshore

breakwaters so the nature of the site has changed, but the beach and associated future dune should be relatively

stable.

Even after Hurricane Isabel, sites NL61, NL59 and NL58 should be relatively stable in the near term

(Figure 8).  A slight erosional tendency occurs on the downriver end of NL58.  Site NL55 should continue to

evolve toward stability between the revetment boundaries (Figure 8).  Sites NL54, NL52, and NL51 all lie within

the confines of extensive groinfields and should be stable for the near term (Figure 8).  Site NL 50 is eroding as

the groinfield fails and the beach face retreats.

Dune sites NL49 and NL48 occur within old deteriorating wood groin field.  The primary dune faces are

often steep and slumping but the overall dune appears relatively stable for the near term.  Further loss of groin

structures may cause a recessional trend.  Site NL47 is on the tangential section of spiral embayment bounded by

groins and appears relatively stable.  The large embayment where NL46 sits is also a stable beach shore planform

(Figure 8).  Site NL45 is a sparsely vegetated low dune that is receding into an adjacent pond.  Sites 43B and 43A

are, by nature, erosional as they are dredge disposal for material from the Little Wicomico River.  Site 43, on the

other hand, is the recipient of that material and will erode and accrete as a function of beach fill periodicity but

will always retain a minimum shore position (Figure 8).

C. Reach III

Site NL42 has been historically accretionary and mobile, but the south boundary continues to be impacted

by groin construction toward the jetties which may be causing localized erosion.  Site NL40 has evolved into a

relatively stable embayment.  North of Gaskin Pond lies NL38 bounded by the channel jetty and a revetment

(Figure 9).  It should be stable for the near term as long as the north wood jetty remains intact.   A small groin

field has helped create and stabilize NL37 but NL36 is decaying as the low bank headland to the north erodes

(Figure 9).  Dune sites NL35, NL34 and NL33 are stable isolated pocket dunes on the mainland coast of Owens

Pond (Figure 9).

Sites NL32, NL31 and NL30 share the same stable subreach north of Taskmakers Creek (Figure 9).  Site

NL28 is an erosional salient while NL27 and NL26 are small stable isolated features (Figure 9).  Sites NL23A

and 23B share and accreting sand spit that should continue grow and provide dune growth elements as long as

sand is available within the littoral system (Figure 9).

D. Reach IV

Dune site NL22A is a small, relatively stable dune on the Great Wicomico River side of Sandy Point

while NL22 resides in a groin field on the Ingram Bay side (Figure 10).  Site NL21 is a small stable dune at the

mouth of Cranes Creek.   The south channel jetty into Towles Creek creates a stable north boundary for site

NL20, and a revetment creates the south boundary.  The dune at NL19 is a mostly erosional feature open to the

Bay.   Site NL17 is on a mobile spit that cannot be called stable while NL15 occupies a long, stable bay on the

north side of Dameron Marsh.

Dune sties  NL14 and NL12 are linear isolated dune features that are relatively stable but will migrate as

the controlling marsh headland erode. Currently those marsh headlands appear relatively stable unlike the

controlling marsh headlands bounding NL11A and NL11 (Figure 10).  These marsh headlands are more erosive

as they and sites NL11A and NL11 are on the exposed distal end of Ball Neck (Figure 10).

Site NL10 had evolved in a deep stable bay called Ingram Cove and NL9 although currently relatively

stable as the bounding headland erode it will leave the site more exposed and erosive (Figure 10).  Site NL8

resides on a mobile but stabilizing spit feature.  Site NL7 is a small erosional isolated dune and NL6 has resides

on stable coast bounded by revetments.  Sites NL4A and NL4 are long low stable slightly embayed dune sites

but subject to storm

overwash (Figure

10).  Sites NL3 and

NL2 are isolated

dunes that will

migrate as the

bounding peat

substrate erodes and

NL1 is on an

accreting spit that

goes into Barnes

Creek.

Figure 7.  Dune site NL78 in Reach I on Potomac River on 4 Nov 1999.
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Figure 8. Photos of Northumberland’s shoreline showing dune sites in Reach II.
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Figure 9. Photos of Northumberland’s shoreline showing dune sites in Reach III.
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Figure 10. Photos of Northumberland’s shoreline showing dune sites in Reach IV.
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VI. SUMMARY

Shoreline change rates are based on aerial imagery taken at a particular point in time.  We have attempted

to portray the same shoreline feature for each date along the coast of Northumberland County.  Every 500 feet

along each baseline on each plate, the rate of change was calculated.  The mean or average rate for each plate is

shown in Table 2 for five time periods with the long-term rate determined between 1937 and 2002.  The total

average and standard deviation (Std Dev) for the entire data set of individual rates is also given. The standard

deviation shows the relative spread of values about the mean or average.  Larger standard deviation values

relative to the mean indicates a wider scatter of erosion rates about the mean while lower standard deviation

values indicates erosion rates are concentrated near the mean (i.e. all the rates calculated for the entire plate were

similar).  

The largest variability in mean shore change rates and

standard deviations were recorded for the shoreline on Plate 21 with

the rates of change and standard deviation reaching over 20 ft/yr. 

Plate 12A had standard deviations that were much larger than the

average rate of change indicating that the overall rate is probably not

indicative of the change which occurred on this section of shore. 

However, not all dates for this section of shore had mean shore

change rates with large standard deviations.  For 1959-1982, the

standard deviation was half the mean shore change rate indicating

that the shore change rates were relatively consistent for that time

period. 

When short time frames are used to determine rates of

shoreline change, shore alterations may seem amplified.  The rates

based on short-time frames can modify the overall net rates of

change.  Hopefully, the shore change patterns shown in this report

along with the aerial imagery will indicate how the coast will evolve

based on past trends and can be used to provide the basis for

appropriate shoreline management plans and strategies.  Dunes and

beaches are a valuable resource that should be either maintained,

enhanced or created in order to abate shoreline erosion and provide

sandy habitat.

Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.

Dates Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev.

1937-1953 -0.3 0.6 -0.2 0.6 -3.6 3.4 -0.6 1.9 -7.2 8.4 -5.2 2.7

1953-1969 -2.1 3.9 -4.7 3.5 -5.4 6.7 -1.4 2.1 -5.5 8.1 -4.8 3.8

1969-1994 -1.6 3.0 -0.3 0.8 -0.5 1.8 -0.3 0.7 -8.3 3.4 -0.5 3.0

1994-2002 -1.0 4.9 1.6 1.0 -1.1 4.1 1.1 1.0 -8.7 3.7 0.2 3.0

1937-2002 -1.3 2.7 -1.1 1.0 -2.6 2.7 -0.5 0.7 -7.4 5.0 -2.6 1.9

Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.

Dates Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev.

1937-1953 -4.1 1.5 -1.0 2.3 0.2 1.5 -2.4 2.8 -4.1 8.0 2.2 13.6 0.4 3.9

1953-1969 -5.6 1.7 -2.7 1.4 -1.5 1.4 -1.1 1.7 -4.6 8.1 4.1 1.3 -4.2 4.2

1969-1994 -2.0 1.9 -0.6 1.4 0.4 1.1 0.0 1.2 -3.5 5.6 4.6 3.0 -1.2 3.4

1994-2002 -3.2 3.7 -1.9 2.1 -1.1 2.0 -0.7 1.8 -5.0 7.6 0.2 4.8 -1.0 5.8

1937-2002 -3.6 1.2 -1.4 0.9 -0.3 0.4 -0.9 0.6 -4.1 2.8 3.4 4.8 -1.5 2.2

Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.

Dates Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev.

1937-1953 -2.5 1.9 -9.4 17.0 -0.3 10.7 -1.6 5.4 -2.4 3.9 -7.7 2.1 -11.0 3.2

1953-1969 -5.9 1.8 -4.4 5.8 -3.6 3.8 -2.4 3.6 -3.2 2.0 12.2 5.7 -7.6 4.4

1969-1994 -9.4 11.0 -1.4 4.2 -3.7 3.6 -2.5 6.6 -2.6 3.7 -18.5 7.7 -3.0 1.8

1994-2002 -1.6 3.9 -2.1 7.3 2.7 6.9 -3.5 2.8 -4.5 3.4 -22.3 23.2 -9.7 6.0

1937-2002 -5.9 4.6 -4.2 3.7 -2.1 2.7 -2.3 2.9 -2.9 2.2 -8.8 3.0 -6.9 2.2

Plate 20 Plate 21 Plate 22Plate 13 Plate 14 Plate 15 Plate 17

Plate 11 Plate 12A Plate 12BPlate 7 Plate  8 Plate 9 Plate 10

Plate 5 Plate 6Plate 2A Plate 2B Plate 3 Plate 4

Table 2.  Summary shoreline rates of change and their standard deviation.
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APPENDIX A

For each Plate shown on Figure 4, Appendix A contains orthorectified aerial photography flown in 1937, 1953, 1969, 1994, and 2002.

Also shown are the digitized shorelines, identified dune sites, and an arbitrarily created baseline.

A plot shows only the relative locations of the shorelines while another one depicts the rate of shore change between dates.

A summary of the average Plate rate of change in ft/yr as well as the standard deviation for each rate is also shown.

This data is intended as a resource for coastal zone managers and homeowners;

it is not intended for use in determining legal jurisdictional limits. 

Plate 1     Plate 8     Plate 15   Plate 22

 Plate 2     Plate 9     Plate 16

 Plate 3     Plate 10   Plate 17

Plate 4     Plate 11   Plate 18

Plate 5     Plate 12   Plate 19

Plate 6     Plate 13   Plate 20

Plate 7     Plate 14   Plate 21 



APPENDIX B

The data shown in the following tables were primarily collected as part of the Chesapeake Bay Dune: Evolution and Status report 

and presented in Hardaway et al. (2001) and Hardaway et al. (2003).  Individual site characteristics may now be different due to natural or man-induced shoreline change.  

An additional table presents the results of this analysis and describes each dune site’s relative long-term, recent, and near-future predicted stability.

This data results from the position of the digitized shorelines which have an error associated with them (see Methods, Section III).

Since much of the dune data were collected several years ago and the beach and dune systems may have changed, this report is intended as a 

resource for coastal zone managers and homeowners; it is not intended for use in determining legal jurisdictional limits.



These data were collected as part of the Chesapeake Bay Dune: Evolution and Status Report (Hardaway ., 2001).
Site characteristics may now be different due to natural or man-influenced shoreline change.

et al

Location^ Dune Primary Secondary *Public
Dune Shore Dune Dune Ownership?
Site Easting Northing Date Length Site? Site?
No. (Feet) (Feet) Visited (Feet)
1 2,630,850 499,900 8/5/99 140 Yes
2 2,634,800 501,100 8/5/99 210 Yes
3 2,635,950 503,000 8/5/99 250 Yes
4 2,634,300 507,000 8/5/99 710 Yes Yes
4A 2,633,300 509,700 8/5/99 580 Yes
6 2,630,400 511,700 8/5/99 180 Yes
7 2,629,500 518,750 8/5/99 320 Yes
8 2,632,050 517,350 8/5/99 270 Yes
9 2,633,700 518,350 8/5/99 2,200 Yes
10 2,631,350 522,300 8/5/99 1,360 Yes
11 2,633,300 528,200 9/14/99 200 Yes
11A 2,633,500 528,550 9/14/99 400 Yes
14 2,634,150 533,150 9/14/99 510 Yes
15 2,635,750 535,500 9/14/99 1,360 Yes Yes
17 2,633,200 536,200 9/14/99 250 Yes Yes
19 2,632,200 538,900 9/14/99 1,050 Yes
20 2,633,400 542,150 9/14/99 290 Yes
21 2,632,250 547,380 4/29/99 170 Yes
22 2,633,150 548,600 4/29/99 390 Yes
22A 2,632,950 548,900 4/29/99 160 Yes
23A 2,631,050 552,600 5/13/99 300 Yes
23B 2,631,050 552,600 5/13/99 140 Yes
26 2,637,150 550,000 5/13/99 120 Yes
27 2,637,950 549,300 5/13/99 180 Yes
28 2,641,050 546,150 5/13/99 480 Yes
30 2,647,600 552,200 5/13/99 250 Yes
31 2,648,100 552,850 4/29/99 620 Yes
32 2,648,700 553,400 5/13/99 360 Yes
33 2,649,300 558,000 5/13/99 180 Yes
34 2,649,500 558,500 5/13/99 180 Yes
35 2,649,600 560,100 5/13/99 280 Yes
36 2,650,450 561,600 5/13/99 120 Yes
37 2,650,550 562,300 5/13/99 240 Yes
38 2,650,800 564,350 5/13/99 230 Yes

Location^ Dune Primary Secondary *Public

Dune Shore Dune Dune Ownership?
Site Easting Northing Date Length Site? Site?
No. (Feet) (Feet) Visited (Feet)
40 2,650,900 566,800 4/29/99 600 Yes
42 2,652,500 572,400 4/29/99 3,690 Yes Yes
43 2,651,150 575,100 6/3/99 2,750 Yes Yes
43A 2,650,000 575,950 6/3/99 870 Yes Yes
43B 2,649,100 576,650 6/3/99 400 Yes
45 2,648,100 577,750 6/3/99 220 Yes
46 2,647,500 578,750 6/3/99 650 Yes
47 2,646,800 579,500 6/3/99 320 Yes
48 2,643,500 582,450 6/3/99 200 Yes
49 2,642,500 583,000 6/3/99 470 Yes
50 2,641,700 583,450 6/3/99 160 Yes
51 2,640,850 583,800 6/24/99 190 Yes
52 2,640,150 584,150 6/24/99 300 Yes
54 2,637,750 585,400 6/24/99 240 Yes
55 2,633,700 587,700 6/24/99 250 Yes
58 2,630,450 589,550 6/24/99 900 Yes Yes
59 2,629,200 590,300 6/24/99 1,680 Yes Yes

61 2,626,900 591,750 6/24/99 400 Yes
62 2,620,600 594,850 11/4/99 970 Yes
63 2,619,800 595,250 11/4/99 250 Yes
67 2,615,150 596,750 11/4/99 90 Yes
70 2,608,500 598,300 11/4/99 670 Yes
73 2,599,600 601,950 11/4/99 750 Yes
78 2,586,800 614,250 11/4/99 540 Yes

*Public ownership includes governmental entities including local, state, and federal;
otherwise ownership is by the private individual.
^Location is in Virginia State Plane South, NAD 1927
‘One site with variable alongshore dune conditions

. Identified dune sites in Northumberland County as of 1999.
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Dune Site Measurements
Dune Primary Dune Secondary Dune
Shore Crest DistancefromCrest Distance From

Length Elev landward ToMLW 2nd Crest PrimaryCrest 2ndCrest 2ndCrest seaward

Site tobackbase Dune Elev to2nd Crest landward to1stbackbase

No. (Feet) (ft MLW) (Feet) (Feet) Site (ft MLW) (Feet) (Feet) (Feet)
NL 1 140 3.9 25 86
NL 2 210 5.1 45 36
NL 3 250 4.5 44 71
NL 4 710 5.6 23 144 Yes 2.6 130 77 107
NL 4A 580 4.4 69 36
NL 6 180 5.5 6 71
NL 7 320 4.2 23 45
NL 8 270 4.8 19 18
NL 9 2,200 6.3 31 40
NL 10 1,360 5.7 40 52
NL 11 200 3.3 47 39
NL 11A 400 4.3 22 66
NL 12 450 6.8 17 56
NL 14 510 5.5 37 41
NL 15 1,360 6.1 44 38
NL 17 250 3.5 81 20
NL 19 1,050 5.4 33 39
NL 20 290 5.8 50 38
NL 21* 170
NL 22 390 4.0 35 27
NL 22A 160 3.5 10 35
NL 23A 300 4.3 13 52
NL 23B 140 4.1 16 51
NL 26 120 5.0 16 45
NL 27 180 4.6 14 34
NL 28 480 4.5 15 30
NL 30 250 5.6 45 85
NL 31 620 4.5 39 48
NL 32* 360
NL 33 180 4.9 31 63
NL 34 180 5.4 77 61
NL 35 280 5.3 38 75
NL 36 120 5.0 14 43
NL 37 240 6.3 5 66
NL 38 230 3.5 45 40
NL 40 600 4.5 25 50

NL 42 3,690 5.6 69 40 Yes 9.8 125 21 56
NL 43 2,750 8.8 23 48 Yes 7.5 41 56 18
NL 43a 870 8.2 29 34 Yes 6.0 54 26 25
NL 43b 400 2.9 32 28
NL 45 220 3.2 36 35

Dune Site Measurements
Dune Primary Dune Secondary Dune
Shore Crest DistancefromCrest Distance From

Length Elev landward ToMLW 2nd Crest Primary crest 2nd Crest 2nd Crestseaward

Site tobackbase Dune Elev to2nd Crest landward to1st backbase

No. (Feet) (ft MLW) (Feet) (Feet) Site (ft MLW) (Feet) (Feet) (Feet)
NL 46 650 5.5 10 52
NL 47 320 6.2 60 35
NL 48 200 9.9 14 58
NL 49 470 9.6 3 51
NL 50 160 12.7 4 56
NL 51 190 6.7 4 44
NL 52 300 9.7 15 77
NL 54 240 6.1 10 40
NL 55 250 4.9 7 50
NL 58 900 6.6 8 49 Yes 9.0 19 92 11
NL 59 1,680 8.2 7 52 Yes 11.3 40 6 33
NL 61 400 7.5 18 52
NL 62 970 6.5 52 49
NL 63 250 5.7 19 77
NL 67 90 7.7 13 62
NL 70 670 5.9 5 78
NL 73 750 6.9 4 75
NL 78 540 6.5 10 62

These data were collected as part of the Chesapeake Bay Dune: Evolution and Status Report (Hardaway ., 2001).
Site characteristics may now be different due to natural or man-influenced shoreline change.

et al

*Not profiled

Dune site measurements in Northumberland County as of 1999.
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These data were collected as part of the Chesapeake Bay Dune: Evolution and Status Report (Hardaway ., 2001).
Site characteristics may now be different due to natural or man-influenced shoreline change.

et al

Dune Site Parameters
Fetch Shoreline Nearshore Morphologic Relative Underlying

Exposure Direction Gradient Setting Stability Substrate
Site Type of Face

No. A B C D E F
NL 37 ManInf Open Bay East Medium Bars Isolated, pocket Accretion Upland

NL 38 ManInf Open Bay East Medium Bars Ck Mouth Stable Marsh/CB

NL 40 Natural Open Bay East Medium Bars Ck Mouth Stable Marsh/CB
NL 42 ManInf OpenBay East Medium Dune Field, linear Stable Upland
NL 43 ManInf Open Bay Northeast MediumNo Bars Dune Field, linear Stable Marsh/CB
NL 43A ManInf Open Bay Northeast Medium Dune Field, linear Erosional Marsh/CB
NL 43B ManInf OpenBay Northeast Medium Ck Mouth Erosional Marsh/CB
NL 45 ManInf Open Bay Northeast Medium Bars Ck Mouth Erosional Marsh/CB
NL 46 ManInf Open Bay Northeast Medium Bars Dune Field, bay Erosional Upland

NL 47 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Marsh/CB
NL 48 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Upland
NL 49 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Upland
NL 50 ManInf Open Bay Northeast Medium Bars Isolated, linear Erosional Upland
NL 51 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Upland
NL 52 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Upland
NL 54 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Upland
NL 55 ManInf Open Bay Northeast Medium Bars Ck Mouth Stable Marsh/CB

NL 58 ManInf Open Bay Northeast Medium Bars Dune Field, linear Stable Upland
NL 59 ManInf Open Bay Northeast Medium Bars Dune Field, linear Stable Upland
NL 61 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Upland
NL 62 ManInf OpenBay Northeast Shallow Bars Ck Mouth Erosional Upland
NL 63 ManInf Open Bay Northeast Shallow Bars CkMouth Erosional Marsh/CB
NL 67 ManInf Open Bay North Medium Bars CkMouth Erosional Marsh/CB

NL 70 ManInf Riv-Bay North Medium Bars Ck Mouth Erosional Marsh/CB
NL 73 ManInf Riv-Bay Northeast Medium Bars Spit Stable Marsh/CB
NL 78 ManInf Riv-Bay East MediumNo Bars Isolated, linear Erosional Marsh/CB

Dune Site Parameters
Fetch Shoreline Nearshore Morphologic Relative Underlying

Exposure Direction Gradient Setting Stability Substrate
Site Type of Face
No. A B C D E F

NL 1 Natural Open Bay East Shallow Isolated, linear Accretion Marsh/CB
NL 2 Natural Open Bay South Shallow Bars Isolated, pocket Stable Marsh/CB
NL 3 Natural Open Bay Southeast Shallow Ck Mouth Stable Marsh/CB
NL 4 Natural Open Bay Northeast Medium Ck Mouth Stable Marsh/CB
NL 4A Natural Open Bay Northeast Medium Spit Stable Marsh/CB
NL 6 ManInf Open Bay Northeast Steep Isolated, bay Stable Upland
NL 7 Natural Riverine Southeast Steep Spit Stable Marsh/CB
NL 8 Natural Riv-Bay South Steep Spit Accretion Upland
NL 9 Natural Open Bay East Medium Dune Field, linear Stable Marsh/CB
NL 10 Natural Open Bay Northeast Medium Bars Dune Field, bay Erosional Marsh/CB
NL 11 Natural Open Bay East Medium Isolated, pocket Erosional Marsh/CB
NL 11A Natural Open Bay East Medium Isolated, pocket Erosional Marsh/CB
NL 12 Natural Open Bay East Medium Ck Mouth Stable Marsh/CB
NL 14 Natural Open Bay East Shallow Isolated, pocket Stable Marsh/CB
NL 15 Natural Open Bay Northeast Medium Dune Field, bay Stable Marsh/CB
NL 17 Natural Riv-Bay Northwest Steep Spit Erosional Upland
NL 19 Natural Open Bay East Steep Dune Field, linear Erosional Upland
NL 20 ManInf Open Bay East Medium Isolated, linear Accretion Upland

NL 21 Natural Riv-Bay East Steep Isolated, linear Stable Upland
NL 22 ManInf Riv-Bay East Medium Ck Mouth Stable Marsh/CB

NL 22A Natural Riverine Northwest Steep Spit Stable Upland
NL 23A Natural Riv-Bay West Steep Spit Accretion Upland
NL 23B Natural Riverine Southeast Steep Spit Accretion Upland
NL 26 ManInf Riverine Southwest Medium Ck Mouth Stable Marsh/CB
NL 27 Natural Riv-Bay South Shallow Isolated, pocket Stable Upland
NL 28 ManInf Open Bay South Medium Isolated, salient Accretion Upland
NL 30 Man Inf Open Bay Southeast Shallow Isolated, pocket Stable Upland
NL 31 Natural Open Bay Southeast Shallow Ck Mouth Stable Upland

NL 32 Man Inf Open Bay Southeast Shallow Ck Mouth Stable Upland

NL 33 Man Inf Open Bay East Shallow Bars Isolated, pocket Stable Upland
NL 34 Natural Open Bay East Medium Bars Isolated, pocket Stable Upland
NL 35 ManInf Open Bay East Medium Bars Isolated, pocket Stable Upland
NL 36 ManInf Open Bay East Medium Bars Isolated, pocket Erosional Marsh/CB

Dune Site Parameters
Fetch Shoreline Nearshore Morphologic Relative Underlying

Exposure Direction Gradient Setting Stability Substrate
Site Type of Face
No. A B C D E F

NL 1 Natural Open Bay East Shallow Isolated, linear Accretion Marsh/CB
NL 2 Natural Open Bay South Shallow Bars Isolated, pocket Stable Marsh/CB
NL 3 Natural Open Bay Southeast Shallow Ck Mouth Stable Marsh/CB
NL 4 Natural Open Bay Northeast Medium Ck Mouth Stable Marsh/CB
NL 4A Natural Open Bay Northeast Medium Spit Stable Marsh/CB
NL 6 ManInf Open Bay Northeast Steep Isolated, bay Stable Upland
NL 7 Natural Riverine Southeast Steep Spit Stable Marsh/CB
NL 8 Natural Riv-Bay South Steep Spit Accretion Upland
NL 9 Natural Open Bay East Medium Dune Field, linear Stable Marsh/CB
NL 10 Natural Open Bay Northeast Medium Bars Dune Field, bay Erosional Marsh/CB
NL 11 Natural Open Bay East Medium Isolated, pocket Erosional Marsh/CB
NL 11A Natural Open Bay East Medium Isolated, pocket Erosional Marsh/CB
NL 12 Natural Open Bay East Medium Ck Mouth Stable Marsh/CB
NL 14 Natural Open Bay East Shallow Isolated, pocket Stable Marsh/CB
NL 15 Natural Open Bay Northeast Medium Dune Field, bay Stable Marsh/CB
NL 17 Natural Riv-Bay Northwest Steep Spit Erosional Upland
NL 19 Natural Open Bay East Steep Dune Field, linear Erosional Upland
NL 20 ManInf Open Bay East Medium Isolated, linear Accretion Upland

NL 21 Natural Riv-Bay East Steep Isolated, linear Stable Upland
NL 22 ManInf Riv-Bay East Medium Ck Mouth Stable Marsh/CB

NL 22A Natural Riverine Northwest Steep Spit Stable Upland
NL 23A Natural Riv-Bay West Steep Spit Accretion Upland
NL 23B Natural Riverine Southeast Steep Spit Accretion Upland
NL 26 ManInf Riverine Southwest Medium Ck Mouth Stable Marsh/CB
NL 27 Natural Riv-Bay South Shallow Isolated, pocket Stable Upland
NL 28 ManInf Open Bay South Medium Isolated, salient Accretion Upland
NL 30 Man Inf Open Bay Southeast Shallow Isolated, pocket Stable Upland
NL 31 Natural Open Bay Southeast Shallow Ck Mouth Stable Upland

NL 32 Man Inf Open Bay Southeast Shallow Ck Mouth Stable Upland

NL 33 Man Inf Open Bay East Shallow Bars Isolated, pocket Stable Upland
NL 34 Natural Open Bay East Medium Bars Isolated, pocket Stable Upland
NL 35 ManInf Open Bay East Medium Bars Isolated, pocket Stable Upland
NL 36 ManInf Open Bay East Medium Bars Isolated, pocket Erosional Marsh/CB

Dune site parameters in Northumberland County as of 1999.
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These data were collected as part of the Chesapeake Bay Dune: Evolution and Status Report (Hardaway ., 2001).
Site characteristics may now be different due to natural or man-influenced shoreline change.

et al

Long-Term Recent Near

Stability Stability Future

1937-2002 1994-2002 Prediction
NL 1 Erosional Stable Accretionary

NL 2 Erosional Stable Erosional

NL 3 Erosional Erosional Erosional

NL 4 Erosional Accretionary Stable

NL 4A Erosional Erosional Stable

NL 6 Stable Stable Stable

NL 7 Accretionary Erosional Erosional

NL 8 Accretionary Erosional Stable/Accrete

NL 9 Stable Stable Erosional

NL 10 Accretionary Stable Stable

NL 11 Erosional Erosional Erosional

NL 11A Erosional Erosional Erosional

NL 12 Stable Stable Stable

NL 14 Erosional Erosional Stable

NL 15 Erosional Stable Stable

NL 17 Accretionary Erosional Erosional

NL 19 Stable Stable Erosional

NL 20 Erosional Stable Stable

NL 21 Stable Stable Stable

NL 22 Erosional Stable Stable

NL 22A Accretionary Stable Stable

NL 23A No Data Stable Accretionary

NL 23B No Data Stable Accretionary

NL 26 Erosional Stable Stable

NL 27 Erosional Stable Stable

NL 28 Accretionary Accretionary Erosional

NL 30 Erosional Stable Stable

NL 31 Accretionary Accretionary Stable

NL 32 Accretionary Stable Stable

NL 33 Erosional Stable Stable

NL 34 Erosional Stable Stable

NL 35 Erosional Stable Stable

NL 36 Erosional Stable Erosional

NL 37 Erosional Stable Stable

NL 38 Erosional Stable Stable

NL 40 Erosional Stable Stable

NL 42 Eros/Accete Stable Eros/Accete

Site

No.

Long-Term Recent Near

Stability Stability Future

1937-2002 1994-2002 Prediction
NL 43 Accretionary Stable Eros/Accete

NL 43A Erosional Erosional Erosional

NL 43B Erosional Erosional Erosional

NL 45 Erosional Erosional Erosional

NL 46 Erosional Accretionary Stable

NL 47 Erosional Erosional Stable

NL 48 Erosional Stable Stable

NL 49 Erosional Stable Stable

NL 50 Erosional Stable Erosional

NL 51 Erosional Erosional Stable

NL 52 Erosional Stable Stable

NL 54 Erosional Stable Stable

NL 55 Erosional Stable Stable

NL 58 Erosional Stable Stable

NL 59 Stable Stable Stable

NL 61 Stable Stable Stable

NL 62 Erosional Erosional Stable

NL 63 Erosional Erosional Stable

NL 67 Erosional Stable Stable

NL 70 Erosional Erosional Erosional

NL 73 Erosional Accretionary Stable

NL 78 Erosional Accretionary Stable

Site

No.

Long-term, recent stability and future predictions of shore erosion and
accretion rates for dune sites in Northumberland County.
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1 Introduction

Westmoreland County is situated along the Potomac River and Rappahannock River
(Figure 1).  Through time, the County’s shoreline has evolved, and determining the rates
and patterns of shore change provides the basis to know how a particular coast has
changed through time and how it might proceed in the future.  Along Chesapeake Bay’s
estuarine shores, winds, waves, tides and currents shape and modify coastlines by
eroding, transporting and depositing sediments. 

The purpose of this report is to document how the shore zone of Westmoreland
County has evolved since 1937.  Aerial imagery was taken for most of the Bay region
beginning that year and can be used to assess the geomorphic nature of shore change. 
Aerial photos show how the coast has changed, how beaches, dunes, bars, and spits
have grown or decayed, how barriers have breached, how inlets have changed course,
and how one shore type has displaced another or has not changed at all.  Shore change
is a natural process but, quite often, the impacts of man, through shore hardening or
inlet stabilization, come to dominate a given shore reach.  In addition to documenting
historical shorelines, the change in shore positions along the rivers and larger creeks in
Westmoreland County will be quantified in this report.  The shorelines of very irregular
coasts, small creeks around inlets, and other complicated areas will be shown but not
quantified.

2  Methods 

2.1  Photo Rectification and Shoreline Digitizing

An analysis of aerial photographs provides the historical data necessary to
understand the suite of processes that work to alter a shoreline.  Images of the
Westmoreland County Shoreline from 1937, 1953, 1969, 1994, 2002 and 2009 were
used in the analysis.  The 1994, 2002 and 2009 images were available from other
sources.  The 1994 imagery was orthorectified by the U.S. Geological Survey (USGS) and
the 2002 and 2009 imagery was orthorectified by the Virginia Base Mapping Program
(VBMP). The 1937, 1953 and 1969 photos are part of the VIMS Shoreline Studies Program
archives.  The historical aerial images acquired to cover the entire shoreline were not
always  flown on the same day. The dates for each year are: 
1937 - March 4, April 4, 7, and 17; May 7 and 31; 
1953 - October 2, 3, 11, and 26; November 2 and 27
1969 - December 5 and 11; 
The 2002 and 2009 were all flown in February, March, and April of their respective years. 
We could not ascertain the exact dates the 1994 images were flown.

Figure 1.  Location of Westmoreland County within the Chesapeake Bay estuarine system.
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The 1937, 1953  and 1969  images were scanned as tiffs at 600 dpi and converted
to ERDAS IMAGINE (.img) format.  These aerial photographs were orthographically
corrected to produce a seamless series of aerial mosaics following a set of standard
operating procedures. The 1994 Digital Orthophoto Quarter Quadrangles (DOQQ) from
USGS were used as the reference images. The 1994 photos are used rather than higher
quality, more recent aerials because of the difficulty in finding control points that match
the earliest 1937 images.

ERDAS Orthobase image processing software was used to orthographically correct
the individual flight lines using a bundle block solution.  Camera lens calibration data
were matched to the image location of fiducial points to define the interior camera
model.  Control points from 1994 USGS DOQQ images provide the exterior control,
which is enhanced by a large number of image-matching tie points produced
automatically by the software.  The exterior and interior models were combined with a
digital elevation model (DEM) from the USGS National Elevation Dataset to produce an
orthophoto for each aerial photograph.  The orthophotographs were adjusted to
approximately uniform brightness and contrast and were mosaicked together using the
ERDAS Imagine mosaic tool to produce a one-meter resolution mosaic .img format.  To
maintain an accurate match with the reference images, it is necessary to distribute the
control points evenly, when possible.  This can be challenging in areas given the lack of
ground features and poor photo quality on the earliest photos.  Good examples of
control points were manmade features such as road intersections and stable natural
landmarks such as ponds and creeks that have not changed much over time. The base of
tall features such as buildings, poles, or trees can be used, but the base can be obscured
by other features or shadows making these locations difficult to use accurately. Most
areas of the County were particularly difficult to rectify, either  due to the lack of
development when compared to the reference images or due to no development in the
historical and the reference images.

Once the aerial photos were orthorectified and mosaicked, the shorelines were
digitized in ArcMap with the mosaics in the background.  The morphologic toe of the
beach or edge of marsh was used to approximate low water.  High water limit of runup
can be difficult to determine on the shoreline due to narrow or non-existent beaches
against upland banks or vegetated cover. In areas where the shoreline was not clearly
identifiable on the aerial photography, the location was estimated based on the
experience of the digitizer.  The displayed shorelines are in shapefile format.  One
shapefile was produced for each year that was mosaicked. 

Horizontal positional accuracy is based upon orthorectification of scanned aerial
photography against the USGS digital orthothophoto quadrangles. For vertical control,
the USGS 30m DEM data was used. The 1994 USGS reference images were developed in
accordance with National Map Accuracy Standards (NMAS) for Spatial Data Accuracy at
the 1:12,000 scale.  The 2002 and 2009 Virginia Base Mapping Program’s

orthophotography were developed in accordance with the National Standard for Spatial
Data Accuracy (NSSDA).  Horizontal root mean square error (RMSE) for historical mosaics
was held to less than 20 ft. 

2.2 Rate of Change Analysis

The Digital Shoreline Analysis System (DSAS) was used to determine the rate of
change for the County’s shoreline (Himmelstoss, 2009).  All DSAS input data must be
managed within a personal geodatabase, which includes all the baselines created for
Westmoreland County and the digitized shorelines for 1937, 1953, 1969, 1994, 2002
and 2009.  Baselines were digitized about 200 feet, more or less, depending on features
and space, seaward of the 1937 shoreline and encompassed most of the County’s main
shorelines but generally did not include the smaller creeks.  It also did not include areas
that have unique shoreline morphology such as creek mouths and spits.  DSAS generated
transects perpendicular to the baseline about 33 ft apart, which were manually checked
and cleaned up.  For Westmoreland County, this method represented about 70 miles of
shoreline along 11310 transects.  

The End Point Rate (EPR) is calculated by determining the distance between the
oldest and most recent shoreline in the data and dividing it by the number of years
between them.  This method provides an accurate net rate of change over the long term
and is relatively easy to apply to most shorelines since it only requires two dates.  This
method does not use the intervening shorelines so it may not account for changes in
accretion or erosion rates that may occur through time.  However, Milligan et al. (2010a,
2010b, 2010c, 2010d) found that in several localities within the bay, EPR is a reliable
indicator of shore change even when intermediate dates exist. Average rates were
calculated along selected areas of the shore; segments are labeled in Appendix A and
shown in Table 1.

Using methodology reported in Morton et al. (2004) and National Spatial Data
Infrastructure (1998), estimates of error in orthorectification, control source, DEM and
digitizing were combined to provide an estimate of total maximum shoreline position
error.  The data sets that were orthorectified (1937, 1959, and 1969) have an estimated
total maximum shoreline position error of 20.0 ft, while the total maximum shoreline
error for the four existing datasets are estimated at  18.3 ft  for USGS and 10.2 ft for
VBMP.  The maximum annualized error for the shoreline data is +0.7 ft/yr.  The smaller
rivers and creeks are more prone to error due to their lack of good control points for
photo rectification, narrower shore features, tree and ground cover and overall smaller
rates of change.  These areas are digitized but due to the higher potential for error, rates
of change analysis are not calculated.  Many areas of Westmoreland County have shore
change rates that fall within the calculated error.  Some of the areas that show very low
accretion can be due to errors within the method described above.
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The Westmoreland County shoreline was divided into 47 plates (Figure 2) in order
to display that data in Appendices A and B.  In Appendix A, the 2009 image is shown
with only the 1937 and 2009 shorelines to show the long-term trends along.  In
Appendix B, one photo date and the associated shoreline is shown on each. These
include the photos taken in 1937, 1953, 1969, 1994, 2002 and 2009. 

3  Summary

The rates of change shown in Table 1 are averaged across large sections of
shoreline and may not be indicative of rates at specific sites within the reach. Some areas
of the County, where the shoreline change rates are categorized as accretion, have
structures along the shoreline which results in a positive long-term rate of change due to
the structures themselves.  Some of the areas with very low accretion, particularly in the
smaller creeks and rivers, may be the result of errors within photo rectification and
digitizing wooded shorelines.

Hollis Marsh has the largest erosion rate in Westmoreland County.  Other Potomac
River shoreline is eroding, but much more slowly.  This is likely do to the nature of the
material.  Hollis Marsh is a low, marsh and sand island that is easily overwashed in
storms.  Much of the main Potomac River shoreline which is exposed to the same wave
climate consists of high, consolidated banks that slump when their base of ban erodes
providing material to the shoreline.  This results in a lower erosion rate because the
shoreline accretes and the slump material must erode away before base of bank erosion
occurs again.  

This also occurs along Westmoreland’s Rappahannock River shoreline.  The
relatively lower bank shorelines and marshes in segment T erode more quickly than the
high banks in sections of shoreline.

Segment 
Name

Location
Average Rate of 
Change (ft/yr)

A Rosier Creek -0.7

B Potomac River, Mouth of Rosier Creek to Bluff Point -0.1

C Potomac River, Town of Colonial Beach 0.1

D Monroe Bay -0.2

E Potomac River, Sebastian Point to Paynes Point -0.7

F Mouth of Mattox Creek, Wirt Wharf -0.1

G Potomac River, Church Point to Westmoreland State Park -1.1

H Potomac River, Westmoreland State Park to Haulover Inlet -0.8

I Nomini Bay, Hollis Marsh -4.0

J Currioman Bay, Haulover Inlet to Nomini Creek -0.6

K Nomini Creek including Buckner Creek -0.3

L Nomini Bay, White Point to Kingcopsico Point -0.3

M Lower Machodoc Creek -0.8

N Potomac River, Grapevine Point to Ragged Point -1.1

O Potomac River, Ragged Point to Jackson Creek -0.9

P Potomac River, Jackson Creek to Sandy Point -2.2

Q Potomac River, Sandy Point to Lynch Point -1.4

R Yeocomico River -0.5

S Rappahannock River, Richmond County Line to Layton Landing Rd. -0.4

T Rappahannock River, Layton Landing Rd. to Blind Point -1.2

U Rappahannock River, Blind Point to King George County Line -0.4

Table 1.  Average end point rate of change (ft/yr) between 1937 an d2009 for segments along Westmoreland

County's shoreline.   Segment locations are show on maps in Appendix A.
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Figure 2.  Index of shoreline plates.
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The following tables provide detailed updates to the actions committed to by the participating 

jurisdictions in the 2011 Northern Neck PDC Hazard Mitigation Plan. The updates are provided by 

county in alphabetical order. Towns are included with their respective counties, also in alphabetical 

order.
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Northern Neck PDC 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

PDC - 1 
Strategy 

4.1.1 

Officially recognize the dual purpose of the 

Local Emergency Planning Committee as the 

Mitigation Advisory Committee. Use the 

Committee to review mitigation projects and 

coordinate multijurisdictional grant 

applications. 

Localities All  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 2 
Strategy 

4.1.2 

Develop recommendations for short-term and 

long-term revenue sources for mitigation, 

planning, and projects. These options could 

include grants and private sources. 

Localities All  High Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 3 
Strategy 

4.1.3 

Incorporate mitigation principals into local 

comprehensive, emergency management, and 

recovery plans. 

Localities All High  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 4 
Strategy 

4.2.1 

Provide training opportunities to 

county/municipal enforcement staff. Educate 

them on GIS, damage assessment, mitigation 

techniques, and other related topics. Explore 

short term training opportunities (e.g., one 

day) that could be delivered in the region. 

Localities All  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 5 
Strategy 

4.6.1 

Provide information for citizenry about the 

SRL program. 
Localities 

Flood, 

Coastal 
 High Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 6 
Strategy 

4.6.2 

Work in partnership with local, state, and 

federal agencies to implement SRL projects 

were appropriate. 

Localities 
Flood, 

Coastal 
 High Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 
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Northern Neck PDC 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

will provide support in 

achieving action. 

PDC - 7 
Strategy 

5.1.1 

Work with local media outlets to increase 

awareness of natural hazards. Implement 

seasonal hazard awareness weeks or days 

(e.g., hurricane preparedness week, winter 

weather awareness day.) 

Localities All Medium  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 8 
Strategy 

5.1.2 

Partner with Parent Teacher Associations and 

local schools to implement seasonal hazard 

awareness weeks or days (e.g., Masters of 

Disaster, Risk Watch) 

Localities All Low  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 9 
Strategy 

5.1.3 

Distribute packets to new residents to raise 

awareness regarding hazard risks in the 

Northern Neck. 

Localities All  Medium Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 10 
Strategy 

5.2.4 

Work with the National Weather Service to 

promote the "Turn Around, Don't Drown" 

public education campaign. 

Localities Flood Low  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 11 
Strategy 

5.3.2 

Investigate flood warning capabilities, 

including the identification of alternative safe 

routes. 

Localities 
Flood, 

Coastal 
 Medium Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 
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Northern Neck PDC 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

PDC - 12 
Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 
Localities 

Flood, 

Coastal 
Low  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 13 
Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 14 
Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 
Localities 

Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 15 
Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six (6) months of creation or 

identification of new data. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 16 
Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 
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Northern Neck PDC 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

PDC - 17 
Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 18 
Strategy 

6.3.2 

Enforce the floodplain management  

ordinance by monitoring compliance and 

taking remedial action to correct violations. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 
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Northern Neck PDC 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

PDC - 19 
Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 20 
Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  
Localities 

Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 21 
Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 22 
Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 
Localities 

Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 
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Lancaster County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Lancaster - 1 
Strategy 

1.2.1 

Incorporate hazard mitigation techniques into 

new community facilities to minimize 

damages. 

Planning Flood High Continued 

Hazards continue, 

ordinances and policed 

updated to reflect new 

information 

Lancaster - 2 
Strategy 

1.2.3 

Encourage use of vegetation and revetments to 

reduce shoreline erosion. 
Planning Flood High Continued 

Mandated by 

Chesapeake Bay Act 

Lancaster - 3 
Strategy 

1.2.4 

Require coordinated shoreline protection plans 

in new waterfront subdivisions. 
Planning Flood Low Continued 

Not required, but 

encouraged 

Lancaster - 4 
Strategy 

1.3.1 

Consider using fee simple and/or permanent 

easement to prevent development in the 

highest priority undeveloped floodplain 

(and/or wetlands) areas. Use these areas as 

public open space for passive recreational uses 

including water access. 

Planning Flood Low Continued 

Conservation easement 

ordinance encourages 

this action 

Lancaster - 5 
Strategy 

2.2.1 

Identify existing flood prone structures that 

may benefit from mitigation measures such as 

elevation. 

Planning Flood Low Continued 

Provide support for 

homeowners interested 

in the projects 

Lancaster - 6 
Strategy 

2.2.3 

Encourage waterfront property owners in 

existing communities to consider multi-parcel 

shoreline protection strategies before they 

pursue individual approaches. 

Planning Flood Med Continued 

Adjacent property 

owners are notified 

and actions encouraged 

Lancaster - 7 
Strategy 

3.3.1 

Identify funding opportunities to replace 

vulnerable or undersized culvert stream 

crossing with bridges or larger culverts to 

reduce flood hazards. 

 Not provided 
Flood, 

Coastal   
  Canceled 

No jurisdiction 

program support.  

Lancaster - 8 
Strategy 

3.3.2 

Work with VDOT to evaluate at-risk roads 

and implement mitigation measures (e.g., 

elevation, redesign) 

Planning Flood Med Continued 

BOS makes 

recommendations 

through the six year 

secondary road plan 

Lancaster - 9 
Strategy 

3 .3. 7 

Work with private property owners, VDOT, 

and private utilities to trim or remove trees 

that could down power lines. 

Planning 
Severe 

weather 
Low Continued 

Ongoing efforts to 

communicate with 

VDOT, utilities and 

property owners 



Appendix C: 2011 Mitigation Actions Update from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

C-8 

Lancaster County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Lancaster - 10 
Strategy 

4.2.2 

Identify training opportunities for staff to 

enhance ability to use GIS for emergency 

management needs. 

IT All Med Continued 

As technology and 

resources allow, new 

opportunities are made 

available to staff to 

more effectively utilize 

GIS in emergency 

management planning, 

response and recovery 

Lancaster - 11 
Strategy 

4.3.2 

Identify means to coordinate, collect and store 

damage assessment data in GIS format for 

each natural hazard event that causes death, 

injury, and/or property damage. 

Emergency 

Services 
All High Continued 

Use of crisis track has 

been adopted and 

implemented 

Lancaster - 12 
Strategy 

4.4.1 

Consider participating in FEMA's Community 

Rating System (CRS). 

Building 

Official 
Flood Low Continued 

Optional program, 

considering 

capabilities to support 

Lancaster - 13 
Strategy 

4.5.1 

Continue to enforce zoning and building codes 

to prevent construction within the floodplain. 

Planning / 

Building 

Official 

Flood Med Continued 

Floodplain 

requirements must be 

met for building in the 

floodplain 

Lancaster - 14 
Strategy 

5.1.5 

Develop vegetative planting programs for 

public shoreline property to serve as a model 

for public education purposes.  

Building and 

Grounds 
Flood Med Continued 

Placed vegetation in 

new public access 

projects 

Lancaster - 15 
Strategy 

5.2.1 

Encourage the purchase of flood and/or sewer 

back-up insurance. 

Emergency 

Services 
Flood Med Continued 

Information provided 

to residents through 

outreach activities 

Lancaster - 16 
Strategy 

5.2.2 

Educate residents about flood insurance and 

ICC (Increased Cost of Compliance) 

Coverage. 

Emergency 

Services 
Flood Med Continued 

Information provided 

to residents through 

outreach activities 

Lancaster - 17 
Strategy 

5.2.3 

Prepare an advisory pamphlet and distribute to 

occupants of housing units or businesses 

known to be in the floodplain advising them of 

the potential hazards in the area and of 

evacuation plans in the event of an emergency. 

Emergency 

Services 
Flood Med Continued 

Information provided 

to residents through 

outreach activities 
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Lancaster County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Lancaster - 18 
Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities.  

Emergency 

Services 

Severe 

weather 
High Continued 

All public facilities are 

so equipped; public 

encouraged through 

outreach activities 

Lancaster - 19 
Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 

Building 

Official 
Flood High Continued 

Ordinances remain 

updated to maintain 

compliance 

Lancaster - 20 
Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

IT / Planning Flood Med Continued 

Maps maintained by 

planning office and 

made available on 

County GIS website 

Lancaster - 21 
Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 
Planning Flood High Continued 

Ordinances remain 

updated to maintain 

compliance 

Lancaster - 22 
Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six ( 6) months of creation or 

identification of new data. 

Planning Flood Med Continued 

Information is 

submitted to FEMA 

for review in a timely 

manner, as received 

Lancaster - 23 
Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Planning Flood High Continued Required by ordinance 

Lancaster - 24 
Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Planning Flood High Continued 

Required by ordinance, 

updated regularly as 

new information 

becomes available 
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Lancaster County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Lancaster - 25 
Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

Planning Flood High Continued Required by ordinance 

Lancaster - 26 
Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

Planning Flood High Continued 

Regulations meet or 

exceed minimum 

requirements 

Lancaster - 27 
Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  

Emergency 

Services 
Flood Med Continued 

Information provided 

to residents through 

outreach activities 

Lancaster - 28 
Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Emergency 

Services 
Flood Med Continued 

Information provided 

to residents through 

outreach activities 
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Lancaster County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Lancaster - 29 
Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 

Emergency 

Services 
Flood Low Continued 

Staff available to assist 

residents upon request 
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Town of Irvington 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Irvington - 1 
Strategy 

1.2.3 

Encourage use of vegetation and revetments to 

reduce shoreline erosion. (also Goal #2) 

Town 

Administrator 
flood medium continue 

Chesapeake Bay 

Restoration Act 

Requirements 

Irvington - 2 
Strategy 

1.2.4 

Require coordinated shoreline protection plans 

in new waterfront subdivisions. 

Town 

Administrator  
flood low continue 

no new waterfront 

subdivisions 

Irvington - 3 
Strategy 

2.2.3 

Encourage waterfront property owners in 

existing communities to consider multi-parcel 

shoreline protection strategies before they 

pursue individual approaches. 

Town 

Administrator 
flood low continue 

as permits are 

requested 

Irvington - 4 
Strategy 

3.2.1 

Identify need for backup generators, 

communications and/or vehicles at critical 

public facilities. Develop means to address 

shortfall identified. (also Goal #4) 

Town 

Administrator 
all low continue 

very limited facilities 

and funds  

Irvington - 5 
Strategy 

3.2.2 

Consider providing necessary electrical hook-

up, wiring, and switches to allow readily 

accessible connections to emergency 

generators at selected critical public facilities. 

Town 

Administrator 
all low continue 

very limited facilities 

and funds  

Irvington - 6 
Strategy 

3.3.4 

Initiate discussion with private utility 

companies to incorporate mitigation measures 

into new and existing development and any 

infrastructure repairs. 

Town 

Administrator 
all medium continue 

continuing discussions 

with Aqua VA and 

Dominion power 

Irvington - 7 
Strategy 

3.4.1 

Initiate road clearing efforts early in wind and 

winter storms. Develop plan for quick 

deployment of road clearing support. 

Town 

Administrator  
all medium continue 

VADOT responsible 

for road clearing and 

maintenance  

Irvington - 8 
Strategy 

4.1.4 
Develop a Continuity of Operations Plan. 

town 

Administrator 
all low continue 

limited staff to 

coordinate 

Irvington - 9 
Strategy 

4.4.1 

Consider participating in FEMA's Community 

Rating System (CRS). 

Town 

Administrator 
flood low continue 

already participate in 

FEMA floor Insurance 

and mapping plans 

Irvington - 10 
Strategy 

4.5.1 

Continue to enforce zoning and building codes 

to prevent construction within the floodplain. 

Town 

Administrator 
flood medium continue  

done on an ongoing 

basis 
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Town of Irvington 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Irvington - 11 
Strategy 

5.2.1 

Encourage the purchase of flood and/or sewer 

back-up insurance. 

Town 

Administrator 
flood low continue 

limited flood plane 

properties 

Irvington - 12 
Strategy 

5.2.2 

Educate residents about flood insurance and 

ICC (Increased Cost of Compliance) 

Coverage. 

Town 

Administrator 
flood low continue 

limited properties in  

flood plane 

Irvington - 13 
Strategy 

5.2.3 

Prepare an advisory pamphlet and distribute to 

occupants of housing units or businesses 

known to be in the floodplain advising them of 

the potential hazards in the area and of 

evacuation plans in the event of an emergency. 

town 

Administrator 
flood low continue 

limited properties in 

flood plane  

Irvington - 14 
Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities. (also Goal #4). 

Town 

Administrator 
flood /all low continue 

only public facility is 

town hall and we have 

a NOAA radio 

Irvington - 15 
Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 

Town 

Administrator 
all low continue 

we are involved in 

NFIP 

Irvington - 16 
Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

Town 

Administrator  
flood low continue 

we have copies of 

floodplain maps at 

town hall for public 

inspection 

Irvington - 17 
Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 

Town 

Administrator 
flood low continue 

will do as items 

developed 

Irvington - 18 
Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six ( 6) months of creation or 

identification of new data. 

Town 

Administrator 
flood /all low continue will do as developed 

Irvington - 19 
Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Town 

Administrator 
flood low continue will do as developed 
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Town of Irvington 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Irvington - 20 
Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

town 

Administrator  
flood low continue 

have town ordinance 

which adopts and 

incorporates 

Chesapeake Bay 

Restoration Act 

Irvington - 21 
Strategy 

6.3.2 

 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

 

Town 

Administrator 
flood medium continue done on a regular basis 

Irvington - 22 
Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

Town 

Administrator  
all low continue 

We have very limited 

facilities with 

hazardous materials 

and building and 

zoning code takes care 

of residential housing.  
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Town of Irvington 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

prohibit any new residential or non-residential 

structures in the SFHA. 

Irvington - 23 
Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  

Town 

Administrator 
flood low continue 

we have very limited 

properties in flood 

planes 

Irvington - 24 
Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Town 

Administrator 
flood low continue 

done on an as needed 

basis  

Irvington - 25 
Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 

Town 

Administrator  
all low  continue 

On all types of 

insurance? 
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Town of Kilmarnock 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Kilmarnock - 1 
Strategy 

1.1.1 

Avoid establishing public service facilities and 

utilities, such as wastewater disposal facilities, 

within or near the floodplain where they might 

create a hazard if damaged during a storm. 

Planning 

Department/ 

Public Works 

flooding, 

water 

pollution 

moderate continued continued avoidance 

Kilmarnock - 2 
Strategy 

1.2.1 

Incorporate hazard mitigation techniques into 

new community facilities to minimize 

damages. (See Goal #3) 

Planning 

Department/ 

Public Works 

all moderate continued 
will continue to 

incorporate 

Kilmarnock - 3 
Strategy 

3.1.1 

Investigate all critical community facilities, 

such as county administrative offices, shelters 

(non-school buildings), fire stations, and 

police stations, to evaluate their resistance to 

flood and wind hazards. Particular attention 

will be given to the HY AC systems and 

structural integrity of the buildings. Prioritize 

facilities in known hazard areas (e.g., 

floodplains) 

Planning 

Department/ 

Public Works 

all moderate continued 
town facilities are 

continually accessed 

Kilmarnock - 4 
Strategy 

3.3.3 

Develop and implement a ditch maintenance 

program consisting of routine inspections and 

subsequent debris removal. 

Planning 

Department/ 

Public Works 

flooding moderate continued 

the town works with 

landowners and helps 

vdot keep streets clean 

Kilmarnock - 5 
Strategy 

3.3.4 

Initiate discussion with private utility 

companies to incorporate mitigation measures 

into new and existing development and any 

infrastructure repairs. 

Planning 

Department/ 

Public Works 

all moderate continued discuss when possible 

Kilmarnock - 6 
Strategy 

3.3.5 

Replace traffic lights hung from wires with 

traffic lights hung from mast arms. Install all 

new traffic lights on mast arms. Ensure traffic 

light mechanisms are weather proof. 

Planning 

Department/ 

Public Works 

wind moderate continued rely on vdot 

Kilmarnock - 7 
Strategy 

3.3.6 

Identify program of corrective actions to 

improve stormwater systems capacity to 

handle major rain events. 

Planning 

Department/ 

Public Works 

flooding moderate continued need state cooperation 

Kilmarnock - 8 
Strategy 

4.1.4 
Develop a Continuity of Operations Plan. 

Planning 

Department/ 

Public Works 

all low continued will consider 
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Town of Kilmarnock 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Kilmarnock - 9 
Strategy 

4.2.2 

Identify training opportunities for staff to 

enhance ability to use GIS for emergency 

management needs. 

Planning 

Department/ 

Public Works 

all low cancelled rely on county 

Kilmarnock - 10 
Strategy 

4.3.1 

Develop a detailed building inventory for all 

structures in the jurisdiction, which catalogues 

information such as value of the structure, 

contents, age, location (latitude and 

longitude), etc. 

Planning 

Department/ 

Public Works 

all low cancelled rely on county 

Kilmarnock - 11 
Strategy 

4.3.2 

Identify means to coordinate, collect and store 

damage assessment data in GIS format for 

each natural hazard event that causes death, 

injury, and/or property damage. 

Planning 

Department/ 

Public Works 

all low cancelled rely on county 

Kilmarnock - 12 
Strategy 

4.4.1 

Consider participating in FEMA's Community 

Rating System (CRS). 

Planning 

Department/ 

Public Works 

all low continued considering 

Kilmarnock - 13 
Strategy 

4.5.6 

Include an assessment and associated mapping 

of the jurisdiction's vulnerability to location 

specific hazards, and make appropriate 

recommendations for the use of these hazard 

areas in the next comprehensive plan. 

Planning 

Department/ 

Public Works 

all moderate continued 
considered during 

comp plan review 

Kilmarnock - 14 
Strategy 

4.5.7 

Investigate using non-conforming or 

substantial damage provision to require hazard 

retrofitting of existing development. 

Planning 

Department/ 

Public Works 

all low continued will investigate 

Kilmarnock - 15 
Strategy 

5.2.1 

Encourage the purchase of flood and/or sewer 

back-up insurance. 

Planning 

Department/ 

Public Works 

all moderate continued town will encourage 

Kilmarnock - 16 
Strategy 

5.2.2 

Educate residents about flood insurance and 

ICC (Increased Cost of Compliance) 

Coverage. 

Planning 

Department/ 

Public Works 

all moderate continued town will educate 

Kilmarnock - 17 
Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities. (also Goal #4). 

Planning 

Department/ 

Public Works 

all low continued town will encourage 
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Town of Kilmarnock 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Kilmarnock - 18 
Strategy 

5.3.3 

Investigate, develop, or enhance a regional 

public notification system such as low power 

FM or AM radio. 

Planning 

Department/ 

Public Works 

all low cancelled 

needs to be county 

wide not just town. 

Town has its own code 

red in place now but 

rely as well. 

Kilmarnock - 19 
Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 

Planning 

Department/ 

Public Works 

flooding low cancelled 
town participates in the 

NFIP 

Kilmarnock - 20 
Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

Planning 

Department/ 

Public Works 

flooding low continued town does this 

Kilmarnock - 21 
Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 

Planning 

Department/ 

Public Works 

flooding low continued town does this 

Kilmarnock - 22 
Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six ( 6) months of creation or 

identification of new data. 

Planning 

Department/ 

Public Works 

flooding low continued town does this 

Kilmarnock - 23 
Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Planning 

Department/ 

Public Works 

flooding low continued town does this 

Kilmarnock - 24 
Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Planning 

Department/ 

Public Works 

flooding low continued 
Ordinance adopted and 

maintained 
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Town of Kilmarnock 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Kilmarnock - 25 
Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

Planning 

Department/ 

Public Works 

flooding low continued town does this now 

Kilmarnock - 26 
Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

Planning 

Department/ 

Public Works 

flooding low continued considered 

Kilmarnock - 27 
Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  

Planning 

Department/ 

Public Works 

flooding low continued town does this 

Kilmarnock - 28 
Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Planning 

Department/ 

Public Works 

flooding low continued town does this 
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Town of Kilmarnock 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Kilmarnock - 29 
Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 

Planning 

Department/ 

Public Works 

flooding low continued 
town provides when 

needed 
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Northumberland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Northumberland 

- 1 

Strategy 

1.1.2 

Established special setback regulations where 

shoreline erosion has been documented, and 

due to periodic storms, represents a future 

threat to life and property.  

Building and 

Zoning 

Flood, 

Coastal 

Erosion 

Low cancelled 

100 Foot CBPA RPA 

is considered an 

adequate hazard 

boundary 

Northumberland 

- 2 

Strategy 

1.1.3 

Established standards for construction which 

modify the shoreline, such as:  bulkheads, 

piers, and boat house. 

Building and 

Zoning 

Flood, 

Coastal 

Erosion 

Low cancelled 

Adjoining localities 

may have conflicting 

standards  

Northumberland 

- 3 

Strategy 

1.2.1 

Incorporate hazard mitigation techniques into 

new community facilities to minimize 

damages. (See Goal #3) 

Building and 

Zoning 
All Med continued   

Northumberland 

- 4 

Strategy 

1.2.2 

Provide incentives for property owners to 

implement mitigation measures. (also Goals 

#2 & #5) 

Building and 

Zoning 

Flood, 

Coastal 

Erosion 

Low cancelled 

Providing incentives is 

not possible at this 

time 

Northumberland 

- 5 

Strategy 

1.2.3 

Encourage use of vegetation and revetments to 

reduce shoreline erosion. (also Goal #2) 

Building and 

Zoning 

Coastal 

Erosion 
Low continued 

Not appropriate 

everywhere 

Northumberland 

- 6 

Strategy 

1.3.1 

Consider using fee simple and/or permanent 

easement to prevent development in the 

highest priority undeveloped floodplain 

(and/or wetlands) areas. Use these areas as 

public open space for passive recreational uses 

including water access. 

Building and 

Zoning 
Flood Low continued   

Northumberland 

- 7 

Strategy 

1.3.2 

Consider implementing a wetlands acquisition 

and /or restoration program. 

Building and 

Zoning 
Flood Low continued   

Northumberland 

- 8 

Strategy 

2.1.1 

Increase enforcement and education regarding 

the tie down of propane and other fuel tanks 

(also Goal # 1) 

Building and 

Zoning 

Flood, 

Wind 
Low continued   

Northumberland 

- 9 

Strategy 

2.2.1 

Identify existing flood prone structures that 

may benefit from mitigation measures such as 

elevation. 

Building and 

Zoning 
Flood Low continued   

Northumberland 

- 10 

Strategy 

2.2.2 

Investigate all manufactured homes and 

trailers to evaluate their resistance to winds 

and flood hazards. 

Building and 

Zoning 

Flood, 

Wind 
Low cancelled 

Inadequate staffing 

levels to complete task 
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Northumberland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Northumberland 

- 11 

Strategy 

2.2.3 

Encourage waterfront property owners in 

existing communities to consider multi-parcel 

shoreline protection strategies before they 

pursue individual approaches. 

Building and 

Zoning 

Coastal 

Erosion 
Med continued   

Northumberland 

- 12 

Strategy 

3.1.1 

Investigate all critical community facilities, 

such as county administrative offices, shelters 

(non-school buildings), fire stations, and 

police stations, to evaluate their resistance to 

flood and wind hazards. Particular attention 

will be given to the HY AC systems and 

structural integrity of the buildings. Prioritize 

facilities in known hazard areas (e.g., 

floodplains) 

Building and 

Zoning; 

Admin. Office 

All Med completed 

We have identified our 

at risk critical 

community facilities 

Northumberland 

- 13 

Strategy 

3.3.2 

Work with VDOT to evaluate at-risk roads 

and implement mitigation measures (e.g., 

elevation, redesign) 

Building and 

Zoning 
Flood High continued 

Working with VDOT 

now 

Northumberland 

- 14 

Strategy 

3.3.3 

Develop and implement a ditch maintenance 

program consisting of routine inspections and 

subsequent debris removal. 

Building and 

Zoning 
Flood Low cancelled 

This is VDOT's 

responsibility 

Northumberland 

- 15 

Strategy 

4.3.1 

Develop a detailed building inventory for all 

structures in the jurisdiction, which catalogues 

information such as value of the structure, 

contents, age, location (latitude and 

longitude), etc. 

Building and 

Zoning 
All Low cancelled 

Inadequate staffing 

levels to complete task 

Northumberland 

- 16 

Strategy 

4.5.1 

Continue to enforce zoning and building codes 

to prevent construction within the floodplain. 

Building and 

Zoning 

Flood, 

Wind 
Med cancelled 

County policy allows 

development in the 

floodplain provided 

the structure meets 

freeboard requirements 
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Northumberland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

and /or  foundation 

reinforcement 

Northumberland 

- 17 

Strategy 

4.5.8 

Investigate implementation of cumulative 

damage provision as part of floodplain 

ordinance. 

Building and 

Zoning 
Flood Low continued   

Northumberland 

- 18 

Strategy 

5.2.1 

Encourage the purchase of flood and/or sewer 

back-up insurance. 

Building and 

Zoning 
Flood Low continued   

Northumberland 

- 19 

Strategy 

5.2.2 

Educate residents about flood insurance and 

ICC (Increased Cost of Compliance) 

Coverage. 

Building and 

Zoning 
Flood Med continued   

Northumberland 

- 20 

Strategy 

5.2.3 

Prepare an advisory pamphlet and distribute to 

occupants of housing units or businesses 

known to be in the floodplain advising them of 

the potential hazards in the area and of 

evacuation plans in the event of an emergency. 

OEMS Flood Low continued 
Investigate adding to 

county website 

Northumberland 

- 21 

Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities. (also Goal #4). 

OEMS All Low cancelled 

NOAA Radios analog 

old school technology. 

Replace with 

automated phone call 

warning system  - 

Code Red (see added 

strategy) 

Northumberland 

- 22 

Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 

Building and 

Zoning 
Flood High continued   

Northumberland 

- 23 

Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

Building and 

Zoning 
Flood High continued   

Northumberland 

- 24 

Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 

Building and 

Zoning 
Flood High continued   
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Northumberland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Northumberland 

- 25 

Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six ( 6) months of creation or 

identification of new data. 

Building and 

Zoning 
Flood Med continued 

LOMA's sent to 

FEMA by individual 

Northumberland 

- 26 

Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Building and 

Zoning 
Flood Low continued 

Assist surveyors, as 

county staff can't make 

official determination 

Northumberland 

- 27 

Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Building and 

Zoning 
Flood Med continued   

Northumberland 

- 28 

Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

Building and 

Zoning 
Flood High continued   
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Northumberland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Northumberland 

- 29 

Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

Building and 

Zoning 
Flood High continued 

Have flood ordinance 

that requires an extra 

24 inches of freeboard 

Northumberland 

- 30 

Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  

Building and 

Zoning 
Flood Med continued   

Northumberland 

- 31 

Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Building and 

Zoning 
Flood Med continued 

Have held public 

meetings win 

conjunction with 

FEMA 

Northumberland 

- 32 

Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 

Building and 

Zoning 
All High continued   
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Richmond County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Richmond - 1  
Strategy 

1.1.1 

Avoid establishing public service facilities 

and utilities, such as wastewater disposal 

facilities, within or near the floodplain where 

they might create a hazard if damaged during 

a storm. 

health 

department 
Flood Low completed 

state health department 

takes care of this 

Richmond - 2 
Strategy 

1.1.2 

Established special setback regulations where 

shoreline erosion has been documented, and 

due to periodic storms, represents a future 

threat to life and property.  

land use 
Flood, 

Coastal 
Low cancelled not addressed 

Richmond - 3 
Strategy 

1.1.3 

Established standards for construction which 

modify the shoreline, such as:  bulkheads, 

piers, and boat house. 

VMRC Coastal Low cancelled handled by VMRC 

Richmond - 4 
Strategy 

1.2.1 

Incorporate hazard mitigation techniques into 

new community facilities to minimize 

damages. (See Goal #3) 

land use All High completed   

Richmond - 5 
Strategy 

1.2.3 

Encourage use of vegetation and revetments to 

reduce shoreline erosion. (also Goal #2) 
land use Coastal High completed   

Richmond - 6 
Strategy 

1.2.4 

Require coordinated shoreline protection plans 

in new waterfront subdivisions. 
land use Coastal High completed   

Richmond - 7 
Strategy 

1.3.1 

Consider using fee simple and/or permanent 

easement to prevent development in the 

highest priority undeveloped floodplain 

(and/or wetlands) areas. Use these areas as 

public open space for passive recreational uses 

including water access. 

land use 
Flood, 

Coastal 
Low completed 

would be submitted by 

builder for profers to 

by approved by county 

Richmond - 8 
Strategy 

1.3.2 

Consider implementing a wetlands acquisition 

and /or restoration program. 

NN Soil and 

Water 

Conservation 

District 

Coastal Moderate continued   

Richmond - 9 
Strategy 

2.1.1 

Increase enforcement and education regarding 

the tie down of propane and other fuel tanks 

(also Goal # 1) 

land use 
Wind, 

Flood 
High completed   
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Richmond County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Richmond - 10 
Strategy 

2.2.3 

Encourage waterfront property owners in 

existing communities to consider multi-parcel 

shoreline protection strategies before they 

pursue individual approaches. 

land use Coastal High continued   

Richmond - 11 
Strategy 

3.3.2 

Work with VDOT to evaluate at-risk roads 

and implement mitigation measures (e.g., 

elevation, redesign) 

county 

administrator 
Flood Low continued   

Richmond - 12 
Strategy 

3.3.4 

Initiate discussion with private utility 

companies to incorporate mitigation measures 

into new and existing development and any 

infrastructure repairs. 

Information not 

provided  

 Wind, 

Flood 

Information 

not 

provided   

cancelled 
Information not 

provided  

Richmond - 13 
Strategy 

4.2.2 

Identify training opportunities for staff to 

enhance ability to use GIS for emergency 

management needs. 

IT All High continued   

Richmond - 14 
Strategy 

4.2.3 

Evaluate the floodplain manager's roles and 

responsibilities in each local jurisdiction. 
land use 

Flood, 

Coastal 
High continued   

Richmond - 15 
Strategy 

4.3.2 

Identify means to coordinate, collect and store 

damage assessment data in GIS format for 

each natural hazard event that causes death, 

injury, and/or property damage. 

Emergency 

Management 

/IT 

All Low continued   

Richmond - 16 
Strategy 

4.4.1 

Consider participating in FEMA's Community 

Rating System (CRS). 
land use 

Flood, 

Coastal 
Low completed   

Richmond - 17 
Strategy 

4.5.1 

Continue to enforce zoning and building codes 

to prevent construction within the floodplain. 
land use 

Flood, 

Coastal 
High completed   

Richmond - 18 
Strategy 

4.5.4 

Evaluate the potential costs versus benefits of 

implementing a freeboard requirement for all 

new structures within the 100 year floodplain. 

land use 
Flood, 

Coastal 
Low continued   

Richmond - 19 
Strategy 

4.5.8 

Investigate implementation of cumulative 

damage provision as part of floodplain 

ordinance. 

Emergency 

Management 

/IT 

Flood, 

Coastal 
Low continued   



Appendix C: 2011 Mitigation Actions Update from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

C-28 

Richmond County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Richmond - 20 
Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities. (also Goal #4). 

county 

administrator 
All High completed   

Richmond - 21 
Strategy 

5.3.4 

Work with VDOT to establish flood level 

markers along bridges and other structures to 

indicate the rise of water levels along creeks 

and rivers in potential flood prone areas. 

land use 
Flood, 

Coastal 
Low cancelled   

Richmond - 22 
Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 
land use 

Flood, 

Coastal 
Low completed   

Richmond - 23 
Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

land use 
Flood, 

Coastal 
Low completed   

Richmond - 24 
Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 
land use 

Flood, 

Coastal 
High completed   

Richmond - 25 
Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six (6) months of creation or 

identification of new data. 

land use 
Flood, 

Coastal 
Low continued 

when new information 

is available 

Richmond - 26 
Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

land use 
Flood, 

Coastal 
Low completed   

Richmond - 27 
Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

land use 
Flood, 

Coastal 
High continued   
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Richmond County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Richmond - 28 
Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

land use yes yes continued   

Richmond - 29 
Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

land use 
Flood, 

Coastal 
Low completed   

Richmond - 30 
Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  
land use 

Flood, 

Coastal 
Low cancelled up to FEMA 
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Richmond County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Richmond - 31 
Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

land use 
Flood, 

Coastal 
High continued   

Richmond - 32 
Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 
land use 

Flood, 

Coastal 
High continued   
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Westmoreland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Westmoreland - 

1 

Strategy 

1.2.1 

Incorporate hazard mitigation techniques into 

new community facilities to minimize 

damages. (See Goal #3) 

planning all 
Not 

provided  
continued 

facilities are built to 

commercial standards 

Westmoreland - 

2 

Strategy 

1.3.1 

Consider using fee simple and/or permanent 

easement to prevent development in the 

highest priority undeveloped floodplain 

(and/or wetlands) areas. Use these areas as 

public open space for passive recreational uses 

including water access. 

planning flood 

Not 

provided 

continued 
encourage for new 

development 

Westmoreland - 

3 

Strategy 

2.2.1 

Identify existing flood prone structures that 

may benefit from mitigation measures such as 

elevation. 

planning flood 

Not 

provided 
continued 

identified and some 

have been mitigated  

Westmoreland - 

4 

Strategy 

2.3.1 

Evaluate built-upon areas within the 

floodplain or along the high erosion risk 

shoreline for possible relocation and/or buy-

out. In particular, target FEMA's Repetitive 

Loss Properties throughout the Northern Neck 

for possible relocation and/or buy-out. 

planning flood 

Not 

provided 

continued 

repitive loss properties 

have been identified 

through FEMA 

Westmoreland - 

5 

Strategy 

3.3.1 

Identify funding opportunities to replace 

vulnerable or undersized culvert stream 

crossing with bridges or larger culverts to 

reduce flood hazards. 

VDOT  flood 

Not 

provided 

continued 
the county doesn’t 

maintain any roads 

Westmoreland - 

6 

Strategy 

3.3.2 

Work with VDOT to evaluate at-risk roads 

and implement mitigation measures (e.g., 

elevation, redesign) 

VDOT flood 

Not 

provided 
continued 

The county will bring 

potential issues or 

concerns to the 

attention of VDOT. 
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Westmoreland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Westmoreland - 

7 

Strategy 

3.3.4 

Initiate discussion with private utility 

companies to incorporate mitigation measures 

into new and existing development and any 

infrastructure repairs. 

planning 
flood an 

wind events 

Not 

provided 

continued 

all subdivisions are 

sent to electric 

utilitilies for their 

review prior to our 

approval planning, 

Other State Agencies 

are invited to attend 

meetings for some 

commercial projects. 

Westmoreland - 

8 

Strategy 

4.2.2 

Identify training opportunities for staff to 

enhance ability to use GIS for emergency 

management needs. 

EM all hazards 

Not 

provided 
continued 

Emergency 

Management 

coordiantes training 

for staff. 

Westmoreland - 

9 

Strategy 

4.3.2 

Identify means to coordinate, collect and store 

damage assessment data in GIS format for 

each natural hazard event that causes death, 

injury, and/or property damage. 

County Admin all hazards 

Not 

provided 
continued 

County Administration 

tracks and keeps file 

per FEMA Guidelines. 

Westmoreland - 

10 

Strategy 

4.4.1 

Consider participating in FEMA's Community 

Rating System (CRS). 
planning flood 

Not 

provided continued 

Planning staff has 

attended training on 

the CRS Program 

Westmoreland - 

11 

Strategy 

4.5.1 

Continue to enforce zoning and building codes 

to prevent construction within the floodplain. 
planning flood 

Not 

provided continued ongoing process 

Westmoreland - 

12 

Strategy 

4.5.2 

Review and revise, if required, existing 

Subdivision Ordinances to include hazard 

mitigation-related development criteria in 

order to regulate the location and construction 

of buildings and other infrastructure in known 

hazard areas. 

planning flood 

Not 

provided 

continued ongoing process 

Westmoreland - 

13 

Strategy 

4.5.4 

Evaluate the potential costs versus benefits of 

implementing a freeboard requirement for all 

new structures within the 100 year floodplain. 

planning flood 

Not 

provided continued 

Freeboard was 

increased to 18 inches 

last spring 

Westmoreland - 

14 

Strategy 

4.5.5 

Review and revise, if required the existing 

zoning ordinance to include separate zones or 

districts with appropriate development criteria 

for known hazard areas. 

planning  All 

Not 

provided 
cancelled   
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Westmoreland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Westmoreland - 

15 

Strategy 

5.2.1 

Encourage the purchase of flood and/or sewer 

back-up insurance. 
planning flood 

Not 

provided continued 

this is discussed with 

landowners along with 

floodplain issues 

Westmoreland - 

16 

Strategy 

5.2.2 

Educate residents about flood insurance and 

ICC (Increased Cost of Compliance) 

Coverage. 

planning flood 

Not 

provided continued 

this is discussed with 

landowners along with 

floodplain issues 

Westmoreland - 

17 

Strategy 

5.2.3 

Prepare an advisory pamphlet and distribute to 

occupants of housing units or businesses 

known to be in the floodplain advising them of 

the potential hazards in the area and of 

evacuation plans in the event of an emergency. 

planning flood 

Not 

provided 
continued 

Follow FEMA 

guidelines  

Westmoreland - 

18 

Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 
planning flood 

Not 

provided continued ongoing process 

Westmoreland - 

19 

Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

planning flood 

Not 

provided 
continued 

citizens request copies 

of applicable 

floodplain maps  

Westmoreland - 

20 

Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 
planning flood 

Not 

provided continued ongoing process 

Westmoreland - 

21 

Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six ( 6) months of creation or 

identification of new data. 

planning flood 

Not 

provided 
continued ongoing process 

Westmoreland - 

22 

Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

planning flood 

Not 

provided continued ongoing process 

Westmoreland - 

23 

Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

planning flood 
Not 

provided   
continued ongoing process 
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Westmoreland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Westmoreland - 

24 

Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

planning flood 

Not 

provided 
continued ongoing process 

Westmoreland - 

25 

Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

planning flood 

Not 

provided 

continued ongoing process 

Westmoreland - 

26 

Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  
planning flood 

Not 

provided 
continued ongoing process 
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Westmoreland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Westmoreland - 

27 

Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

planning flood 

Not 

provided 
continued ongoing process 

Westmoreland - 

28 

Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 
planning flood  

Not 

provided 
cancelled 

citizens are encouraged 

to speak with their 

insurance carrier 
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Town of Colonial Beach 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Colonial Beach - 

1 

Strategy 

2.1.1 

Increase enforcement and education regarding 

the tie down of propane and other fuel tanks 

(also Goal # 1) 

Planning wind, flood 

Not 

provided 
continued 

creating brochure to 

give to homeowners 

concerning flood 

hazards 

Colonial Beach - 

2 

Strategy 

3.1.2 

Evaluate exiting storm water system to 

determine if it is adequate for existing (or 

future) flood hazards. 

Planning flood 

Not 

provided 
continued 

researching grants to 

develop a town-wide 

stormwater 

management plan 

Colonial Beach - 

3 

Strategy 

3.3.3 

Develop and implement a ditch maintenance 

program consisting of routine inspections and 

subsequent debris removal. 

Public Works flood, wind 

Not 

provided continued 

continual maintenance 

performed by Public 

Works 

Colonial Beach - 

4 

Strategy 

3.3.6 

Identify program of corrective actions to 

improve stormwater systems capacity to 

handle major rain events. 

Planning flood 

Not 

provided 
continued 

researching grants to 

develop a town-wide 

stormwater 

management plan 

Colonial Beach - 

5 

Strategy 

4.3.1 

Develop a detailed building inventory for all 

structures in the jurisdiction, which catalogues 

information such as value of the structure, 

contents, age, location (latitude and 

longitude), etc. 

Planning all 

Not 

provided 
continued 

General Zoning Log 

contains this 

information 

Colonial Beach - 

6 

Strategy 

4.5.1 

Continue to enforce zoning and building codes 

to prevent construction within the floodplain. 
Planning Flood 

Not 

provided continued 

continual enforcement 

of Flood Plain 

Ordinance  

Colonial Beach - 

7 

Strategy 

4.5.2 

Review and revise, if required, existing 

Subdivision Ordinances to include hazard 

mitigation-related development criteria in 

order to regulate the location and construction 

of buildings and other infrastructure in known 

hazard areas. 

Planning flood 

Not 

provided 

completed 

Floodplain Ordinance 

covers regulations in 

hazard areas 

Colonial Beach - 

8 

Strategy 

4.5.5 

Review and revise, if required the existing 

zoning ordinance to include separate zones or 

districts with appropriate development criteria 

for known hazard areas. 

Planning all 

Not 

provided 
completed 

Flood Plain ordinance 

and accomanied Flood 

Plain map 

Colonial Beach - 

9 

Strategy 

4.5.6 

Include an assessment and associated mapping 

of the jurisdiction's vulnerability to location 

specific hazards, and make appropriate 

Planning all 

Not 

provided continued 
2015 Flood maps 

adopted but not 
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Town of Colonial Beach 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

recommendations for the use of these hazard 

areas in the next comprehensive plan. 

included in current 

comprehensive plan 

Colonial Beach - 

10 

Strategy 

4.5.7 

Investigate using non-conforming or 

substantial damage provision to require hazard 

retrofitting of existing development. 

Planning 
flood, 

coastal 

Not 

provided 

continued 

any improvements to 

existing non 

conforming structures 

will need to be 

conforming according 

to hazard mitigation 

techniques 

Colonial Beach - 

11 

Strategy 

5.1.4 

Publicize the location of local shelters and 

emergency phone numbers. Include a map of 

shelters in local phonebooks or on county 

websites. 

Planning all 

Not 

provided 
continued need to develop list 

Colonial Beach - 

12 

Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities. (also Goal #4). 

Planning all 

Not 

provided continued   

Colonial Beach - 

13 

Strategy 

5.3.3 

Investigate, develop, or enhance a regional 

public notification system such as low power 

FM or AM radio. 

Planning all 

Not 

provided continued   

Colonial Beach - 

14 

Strategy 

5.3.4 

Work with VDOT to establish flood level 

markers along bridges and other structures to 

indicate the rise of water levels along creeks 

and rivers in potential flood prone areas. 

Planning 
flood, 

coastal 

Not 

provided 
continued   

Colonial Beach - 

15 

Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 
Planning 

flood, 

coastal 
Not 

provided continued   

Colonial Beach - 

16 

Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

Planning 

flood, 

coastal 
Not 

provided 
continued   

Colonial Beach - 

17 

Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 
Planning 

flood, 

coastal 
Not 

provided continued   
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Town of Colonial Beach 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Colonial Beach - 

18 

Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six  (6) months of creation or 

identification of new data. 

Planning 

flood, 

coastal 
Not 

provided 
continued   

Colonial Beach - 

19 

Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Planning 

flood, 

coastal 
Not 

provided continued   

Colonial Beach - 

20 

Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Planning 

flood, 

coastal 
Not 

provided 

continued   

Colonial Beach - 

21 

Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

Planning 

flood, 

coastal 
Not 

provided continued   
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Town of Colonial Beach 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Colonial Beach - 

22 

Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

Planning 

flood, 

coastal 
Not 

provided 

continued   

Colonial Beach - 

23 

Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  
Planning 

flood, 

coastal 
Not 

provided 
continued 

creating brochure to 

give to homeowners 

concerning flood 

hazards 

Colonial Beach - 

24 

Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Planning 

flood, 

coastal 
Not 

provided continued   

Colonial Beach - 

25 

Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 
Planning 

flood, 

coastal 
Not 

provided 
continued   
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Town of Montross 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Montross - 1 
Strategy 

4.1.4 
Develop a Continuity of Operations Plan. 

Westmoreland 

County 
All Medium Continued 

The Town does not 

have a formal 

continuity of 

operations plan, but 

does participate with 

the county in planning 

for emergencies 

Montross - 2 
Strategy 

4.4.1 

Consider participating in FEMA's Community 

Rating System (CRS). 
Town Manager 

Flood, 

Coastal 

Not 

provided 

Continued 

The Town of Montross 

partners with the 

County of 

Westmoreland in the 

development of 

FEMA's Community 

Rating System 

Montross - 3 
Strategy 

5.2.1 

Encourage the purchase of flood and/or sewer 

back-up insurance. 
Town Manager 

Flood, 

Coastal 

Not 

provided 

Continued 

The Town works with 

interested property 

owners to make 

recommendations and 

stresses the importance 

of proper insurance. 

Montross - 4 
Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities. (also Goal #4). 

Town Manager All 

Not 

provided 
Continued 

The Town purchased 

three NOAA radios.  

These radios are 

accessible to key 

personnel. 

Montross - 5 
Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 

Westmoreland 

County 

 Flood, 

Coastal 

Not 

provided Continued 

Town of Montross 

partners with 

Westmoreland County  

Montross - 6 
Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

Town Manager 

 Flood, 

Coastal 
High Continued 

Town of Montross will 

coordinate with 

Westmoreland County 

and assistance 

Montross - 7 
Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 

Westmoreland 

County 

 Flood, 

Coastal Not 

provided   
Continued 

Town of Montross will 

coordinate with 

Westmoreland County  
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Town of Montross 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Montross - 8 
Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six (6) months of creation or 

identification of new data. 

Westmoreland 

County 

 Flood, 

Coastal 
Not 

provided 
Continued 

Town of Montross 

partners with 

Westmoreland County  

Montross - 9 
Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Westmoreland 

County 

 Flood, 

Coastal 
Not 

provided 
Continued 

Town of Montross 

partners with 

Westmoreland County  

Montross - 10 
Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Westmoreland 

County 

 Flood, 

Coastal 
Not 

provided 

Continued 

Town of Montross will 

review with 

Westmoreland County 

as the County would 

issue the permits 

Montross - 11 
Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

Westmoreland 

County 

  Flood, 

Coastal 

Not 

provided Continued 

The Westmoreland 

County would enforce 

this 
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Town of Montross 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Montross - 12 
Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

Town Manager 

 Flood, 

Coastal 

Medium Continued 

Town of Montross will 

review with 

Westmoreland County 

as the County does 

Montross - 13 
Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  
Town Manager 

 Flood, 

Coastal 

 Not 

provided  
Continued 

The Town works with 

interested property 

owners to make 

recommendations and 

stresses the importance 

of proper insurance. 

Montross - 14 
Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Town Manager 
 Flood, 

Coastal 
High Continued 

Town will follow-up 

with Westmoreland 

County to see if they 

have anything in place 

Montross - 15 
Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 
Town Manager 

 Flood, 

Coastal 

 Not 

provided  
Continued 

The Town works with 

interested property 

owners to make 

recommendations and 

stresses the importance 

of proper insurance. 

 



Appendix D: 2017-2022 Mitigation Actions from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

D-1 

 

 

 

 Appendix D: 2017-2022 Mitigation Actions  

 

The following tables provide detailed actions committed to by the participating jurisdictions in the 2017-

2022 Northern Neck PDC Hazard Mitigation Plan. The actions are provided by county in alphabetical 

order. Towns are included with their respective counties, also in alphabetical order. 
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The Northern Neck PDC 2017 to 2022 Mitigation Actions 

Action 

Number 

Action 

Strategy 
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Project Type - lead type in boldface 

Hazard(s) 
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Northern Neck - 

1 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Agency-wide High X X X X X X 

Hurricane, 

Flood, Winter 

Storm, Coastal 

Erosion, Coastal 

Storm, Tornado, 

Wildfire, 

Earthquake 

Ongoing 
Staff, FEMA 

HMA Grants 

Northern Neck - 

2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Agency-wide High X X X X X X 

Hurricane, 

Flood, Winter 

Storm, Coastal 

Erosion, Coastal 

Storm, Tornado, 

Wildfire, 

Earthquake 

Ongoing 
Staff, Member 

jurisdictions 
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The Northern Neck PDC 2017 to 2022 Mitigation Actions 

Action 

Number 

Action 

Strategy 
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Project Type - lead type in boldface 

Hazard(s) 
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Northern Neck - 

3 

Promotion, education and 

implementation of nature-based 

resiliency practices. Eligible projects 

include but are not limited to: 1. 

Ecosystem restoration approaches 

such as ecological restoration or 

forest and wetland landscape 

restoration. 2. Issue-specific 

ecosystem related approaches such as 

ecosystem-based adaptation and 

mitigation, climate adaptation and 

ecosystem-based disaster risk 

reduction. 3. Infrastructure related 

approaches such as green and blue 

infrastructure. 4. Ecosystem-based 

management approaches such as 

integrated coastal zone and water 

resources management. 5. Ecosystem 

protection approaches such as area-

based conservation and protected area 

management. 

Agency-wide High X X X X X X 

Hurricane, 

Flood, Winter 

Storm, Coastal 

Erosion, Coastal 

Storm, Tornado, 

Wildfire, 

Earthquake 

Ongoing 

Staff, State 

Agencies, Non-

governmental 

Organizations 

Northern Neck - 

4 

Promote and grow the Living 

Shoreline Initiative in both its Non-

structural and Combined 

structural/non-structural aspects. 

Actions taken may include, but are 

not limited to, grading land away 

from eroding shoreline, maintain 

riparian bugger adjacent to shorelines, 

and complement with other 

stormwater management (rain barrels, 

rain garden, conservation 

landscaping). 

Agency-wide High X X X X X X 
Flood, Coastal 

Erosion 
Ongoing 

Staff, Member 

jurisdictions, 

State Agencies, 

Non-

governmental 

Organizations 
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Lancaster County 2017 to 2022 Mitigation Actions 

Action 

Number 

Action 

Strategy 

L
ea

d
 O

ff
ic

e
 

P
ri

o
ri

ty
 

Project Type - lead type in boldface 
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Lancaster - 1 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Planning Medium X X X X X X 

Hurricane, 

Flood, Winter 

Storm, Coastal 

Erosion, Coastal 

Storm, Tornado, 

Wildfire, 

Earthquake 

Ongoing County Staff 

Lancaster - 2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Planning Medium X X X    Flood, Drought Ongoing County Staff 

Lancaster - 3 

Incorporate hazard mitigation 

techniques into new community 

facilities to minimize damages. 

Planning High X X  X   Flood Ongoing County Staff 
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Lancaster County 2017 to 2022 Mitigation Actions 

Action 

Number 

Action 

Strategy 
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Lancaster - 4 

Encourage use of vegetation and 

revetments to reduce shoreline 

erosion. 

Planning High  X X X   Flood Ongoing County Staff 

Lancaster - 5 

Require coordinated shoreline 

protection plans in new waterfront 

subdivisions. 

Planning Low X X X X  X Flood Ongoing County Staff 

Lancaster - 6 

Consider using free, simple, and/or 

permanent easement to prevent 

development in the highest priority 

undeveloped Floodplain (and/or 

wetlands) areas. Use these areas as 

public open space for passive 

recreational uses including water 

access. 

Planning Low X X X    Flood Ongoing County Staff 

Lancaster - 7 

Identify existing flood prone 

structures that may benefit from 

mitigation measures such as 

elevation. 

Planning Low X X   X X Flood Ongoing County Staff 

Lancaster - 8 

Encourage waterfront property 

owners in existing communities to 

consider multi-parcel shoreline 

protection strategies before they 

pursue individual approaches. 

Planning Medium X X X    Flood Ongoing County Staff 
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Lancaster County 2017 to 2022 Mitigation Actions 
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Lancaster - 9 

Work with VDOT to evaluate at-risk 

roads and implement mitigation 

measures (e.g., elevation, redesign) 

Planning Medium X X  X   Flood Ongoing County Staff 

Lancaster - 10 

Work with private property owners, 

VDOT, and private utilities to trim or 

remove trees that could down power 

lines. 

Planning Low X X X X   Severe weather Ongoing County Staff 

Lancaster - 11 

Identify training opportunities for 

staff to enhance ability to use GIS for 

emergency management needs. 

IT Medium     X  All Ongoing County Staff 

Lancaster - 12 

Identify means to coordinate, collect 

and store damage assessment data in 

GIS format for each natural hazard 

event that causes death, injury, and/or 

property damage. 

Emergency 

Services 
High  X X  X  All Ongoing County Staff 

Lancaster - 13 
Consider participating in FEMA's 

Community Rating System (CRS). 

Building 

Official 
Low X    X X Flood Ongoing County Staff 
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Lancaster County 2017 to 2022 Mitigation Actions 
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Number 
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Strategy 
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Lancaster - 14 

Continue to enforce zoning and 

building codes to prevent 

construction within the Floodplain. 

Planning / 

Building 

Official 

Medium X X     Flood Ongoing County Staff 

Lancaster - 15 

Develop vegetative planting 

programs for public shoreline 

property to serve as a model for 

public education purposes. 

Building and 

Grounds 
Medium   X    Flood Ongoing County Staff 

Lancaster - 16 
Encourage the purchase of flood 

and/or sewer back-up insurance. 

Emergency 

Services 
Medium X     X Flood Ongoing County Staff 

Lancaster - 17 

Educate residents about flood 

insurance and ICC (Increased Cost of 

Compliance) Coverage. 

Emergency 

Services 
Medium X     X Flood Ongoing County Staff 

Lancaster - 18 

Prepare an advisory pamphlet and 

distribute to occupants of housing 

units or businesses known to be in the 

floodplain advising them of the 

potential hazards in the area and of 

evacuation plans in the event of an 

emergency. 

Emergency 

Services 
Medium X X   X X Flood Ongoing County Staff 
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Lancaster County 2017 to 2022 Mitigation Actions 
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Lancaster - 19 

Encourage the purchase and training 

on the use of NOAA radios. Provide 

NOAA radios to public facilities. 

Emergency 

Services 
High X    X X Severe weather Ongoing County Staff 

Lancaster - 20 
Maintain a voluntary agreement with 

FEMA to participate in the NFIP 

Building 

Official 
High X      Flood Ongoing County Staff 

Lancaster - 21 

Maintain a publicly available copy of 

the effective Flood Insurance Rate 

Map (FIRM) and Flood Insurance 

Study (FIS), Support local requests 

for map updates when available. 

IT / Planning Medium X     X Flood Ongoing County Staff 

Lancaster - 22 

Adopt the most current DFIRM or 

FIRM and FIS as they become 

available. 

Planning High X      Flood Ongoing County Staff 

Lancaster - 23 

Share with FEMA any new technical 

or scientific data that may result in 

map revisions within six (6) months 

of creation or identification of new 

data. 

Planning Medium X      Flood Ongoing County Staff 
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Lancaster County 2017 to 2022 Mitigation Actions 
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Lancaster - 24 

Assist with local floodplain 

determinations and maintain a record 

of approved changes to the local 

Floodplain. 

Planning High X      Flood Ongoing County Staff 

Lancaster - 25 

Adopt or maintain a Floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for All proposed 

developments in the SFHA, Obtain, 

review, and utilize any base flood 

elevation and floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep All 

new and substantially improved 

construction reasonably safe from 

Flood to or above the Base Flood 

Elevation (BFE), including anchoring 

, using Flood resistant materials, 

designing or locating utilities, and 

service facilities to prevent water 

damage; Document and maintain 

records of elevation data that 

document lowest floor elevation for 

new or substantially improved 

structures. 

Planning High X      Flood Ongoing County Staff 

Lancaster - 26 

Enforce the floodplain management 

ordinance by monitoring compliance 

and taking remedial action to correct 

violations. 

Planning High X      Flood Ongoing County Staff 
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Lancaster County 2017 to 2022 Mitigation Actions 
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Lancaster - 27 

Consider adoption of activities that 

extend beyond the minimum 

requirements, including those 

identified for participation in the 

Community Rating System, 

freeboard, prohibition of production 

or storage of chemicals in SFHA, 

prohibition or certain types of 

structures such as:  hospitals, nursing 

homes, jails, prohibition of certain 

types of residential housing such as 

manufactured homes, and finally 

Floodplain ordinances, that prohibit 

any new residential or non-residential 

structures in the SFHA. 

Planning High X      Flood Ongoing County Staff 

Lancaster - 28 

Educate community members about 

the availability and value of Flood 

insurance. 

Emergency 

Services 
Medium X     X Flood Ongoing County Staff 

Lancaster - 29 

Inform community property owners 

about changes to the DFIRM/FIRM 

that may impact their insurance rates. 

Emergency 

Services 
Medium      X Flood Ongoing County Staff 

Lancaster - 30 

Provide general assistance to 

community members relating to 

insurance issues. 

Emergency 

Services 
Low      X Flood Ongoing County Staff 
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Irvington - 1 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Not Provided 
Not 

Provided 
X X X X  X 

Hurricane, 

Flood, Winter 

Storm, Coastal 

Erosion, Coastal 

Storm, Tornado, 

Wildfire, 

Earthquake 

Not 

Provided 
Not Provided 

Irvington - 2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Not Provided 
Not 

Provided 
X X X X X X All 

Not 

Provided 
Not Provided 
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Kilmarnock - 1 

Avoid establishing public service 

facilities and utilities, such as 

wastewater disposal facilities, within 

or near the Floodplain where they 

might create a hazard if damaged 

during a storm. 

Public Works/ 

Planning 

Department 

Medium X X     Flood, Water 

pollution 
ongoing Town Admin 

Kilmarnock - 2 

Incorporate hazard mitigation 

techniques into new community 

facilities to minimize damages. 

Public Works/ 

Planning 

Department 

Medium X X X X   All ongoing Town Admin 

Kilmarnock - 3 

Investigate all critical community 

facilities, such as county 

administrative offices, shelters (non-

school buildings), fire stations, and 

police stations, to evaluate their 

resistance to flood and wind hazards. 

Particular attention will be given to 

the HY AC systems and structural 

integrity of the buildings. Prioritize 

facilities in known hazard areas (e.g., 

floodplains) 

Public Works/ 

Planning 

Department 

Medium X X     All ongoing Town Admin 

Kilmarnock - 4 

Develop and implement a ditch 

maintenance program consisting of 

routine inspections and subsequent 

debris removal. 

Public Works/ 

Planning 

Department 

Medium X      Flood ongoing 
Town Admin, 

State 
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Kilmarnock - 5 

Initiate discussion with private utility 

companies to incorporate mitigation 

measures into new and existing 

development and any infrastructure 

repairs. 

Public Works/ 

Planning 

Department 

Medium X X     All ongoing Town Admin 

Kilmarnock - 6 

Replace traffic lights hung from wires 

with traffic lights hung from mast 

arms. Install all new traffic lights on 

mast arms. Ensure traffic light 

mechanisms are weather proof. 

VDOT Medium X X     Wind 0-5 years VDOT 

Kilmarnock - 7 

Identify program of corrective actions 

to improve stormwater systems 

capacity to handle major rain events. 

VDOT Medium X X  X   Flood ongoing 
VDOT, Town 

Admin 

Kilmarnock - 8 
Develop a Continuity of Operations 

Plan. 

Public Works/ 

Planning 

Department 

Low    X X  All ongoing Town Admin 

Kilmarnock - 9 
Consider participating in FEMA's 

Community Rating System (CRS). 

Public Works/ 

Planning 

Department 

Low X    X X All ongoing Town Admin 

Kilmarnock - 10 

Include an assessment and associated 

mapping of the jurisdiction's 

vulnerability to location specific 

hazards, and make appropriate 

recommendations for the use of these 

hazard areas in the next 

comprehensive plan. 

Public Works/ 

Planning 

Department 

Medium X      All 0-3 year Town Admin 
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Kilmarnock - 11 

Investigate using non-conforming or 

substantial damage provision to 

require hazard retrofitting of existing 

development. 

Public Works/ 

Planning 

Department 

Low X      All ongoing Town Staff 

Kilmarnock - 12 
Encourage the purchase of flood 

and/or sewer back-up insurance. 

Public Works/ 

Planning 

Department 

Medium      X All ongoing Town Staff 

Kilmarnock - 13 

Educate residents about flood 

insurance and ICC (Increased Cost of 

Compliance) Coverage. 

Public Works/ 

Planning 

Department 

Medium      X All ongoing Town Staff 

Kilmarnock - 14 

Encourage the purchase and training 

on the use of NOAA radios. Provide 

NOAA radios to public facilities. 

Public Works/ 

Planning 

Department 

Low     X X All 5 years Town Admin 

Kilmarnock - 15 

Maintain a publicly available copy of 

the effective Flood Insurance Rate 

Map (FIRM) and Flood Insurance 

Study (FIS), Support local requests 

for map updates when available. 

Public Works/ 

Planning 

Department 

Low      X Flood ongoing Town Staff 

Kilmarnock - 16 

Adopt the most current DFIRM or 

FIRM and FIS as they become 

available. 

Public Works/ 

Planning 

Department 

Low X      Flood ongoing Town Staff 

Kilmarnock - 17 

Share with FEMA any new technical 

or scientific data that may result in 

map revisions within six (6) months 

of creation or identification of new 

data. 

Public Works/ 

Planning 

Department 

Low X      Flood ongoing Town Staff 
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Kilmarnock - 18 

Assist with local floodplain 

determinations and maintain a record 

of approved changes to the local 

Floodplain. 

Public Works/ 

Planning 

Department 

Low X      Flood ongoing Town Staff 

Kilmarnock - 19 

Adopt or maintain a floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for All proposed 

developments in the SFHA, Obtain, 

review, and utilize any base Flood 

elevation and Floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep All 

new and substantially improved 

construction reasonably safe from 

flood to or above the Base Flood 

Elevation (BFE), including anchoring 

, using Flood resistant materials, 

designing or locating utilities, and 

service facilities to prevent water 

damage; Document and maintain 

records of elevation data that 

document lowest floor elevation for 

new or substantially improved 

structures. 

Public Works/ 

Planning 

Department 

Low X      Flood 5 years Town Staff 

Kilmarnock - 20 

Enforce the ordinance by monitoring 

compliance and taking remedial 

action to correct violations. 

Public Works/ 

Planning 

Department 

Low X      Flood ongoing 

Town Staff, 

Lancaster 

County 
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Kilmarnock - 21 

Consider adoption of activities that 

extend beyond the minimum 

requirements, including those 

identified for participation in the 

Community Rating System, 

freeboard, prohibition of production 

or storage of chemicals in SFHA, 

prohibition or certain types of 

structures such as:  hospitals, nursing 

homes, jails, prohibition of certain 

types of residential housing such as 

manufactured homes, and finally 

floodplain ordinances, that prohibit 

any new residential or non-residential 

structures in the SFHA. 

Public Works/ 

Planning 

Department 

Low X    X  Flood ongoing Town Staff 

Kilmarnock - 22 

Educate community members about 

the availability and value of flood 

insurance. 

Public Works/ 

Planning 

Department 

Low      X Flood ongoing Town Staff 

Kilmarnock - 23 

Inform community property owners 

about changes to the DFIRM/FIRM 

that may impact their insurance rates. 

Public Works/ 

Planning 

Department 

Low      X Flood ongoing Town Staff 

Kilmarnock - 24 

Provide general assistance to 

community members relating to 

insurance issues. 

Public Works/ 

Planning 

Department 

Low      X Flood ongoing Town Staff 
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Kilmarnock - 25 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Public 

Works/Planni

ng 

Department 

Low X X X X X X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

ongoing Town Staff 

Kilmarnock - 26 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Public Works/ 

Planning 

Department 

Medium X X X  X  All hazards ongoing Town Staff 
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White Stone -1 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Town 

Manager with 

Town Council 

Medium/ 

Medium 

High 

X X X X  X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Town 

Manager with 

Town Council 

Medium X X X  X  All Hazards 
3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -3 

Avoid establishing public service 

facilities and utilities, such as 

wastewater disposal facilities, within 

or near the floodplain where they 

might create a hazard if damaged 

during a storm. 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 
X X     Flood 

3-5 

Years 

Staff 

FEMA Grants 

Other Grants 
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White Stone -4 

Incorporate hazard mitigation 

techniques into new community 

facilities to minimize damages. 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 
X X     All 

3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -5 

Investigate All critical community 

facilities, such as county 

administrative offices, shelters (non-

school buildings), fire stations, and 

police stations, to evaluate their 

resistance to Flood and wind hazards. 

Particular attention will be given to 

the HVAC systems and structural 

integrity of the buildings. Prioritize 

facilities in known hazard areas (e.g., 

floodplains) 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 

X X     All 
3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -6 

Evaluate exiting storm water system 

to determine if it is adequate for 

existing (or future) flood hazards. 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 
X X  X   Flood 

3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -7 

Identify need for backup generators, 

communications and/or vehicles at 

critical public facilities. Develop 

means to address shortfalls identified. 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 
X X  X X  All 

3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -8 

Consider providing necessary 

electrical hook-up, wiring, and 

switches to allow readily accessible 

connections to emergency generators 

at selected critical public facilities. 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 
X X     All 

3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -9 
Encourage the purchase of flood 

and/or sewer back-up insurance. 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 

X X     Flood, Coastal 
3-5 

Years 

Staff 

FEMA Grants 

Other Grants 
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White Stone -10 

Develop and implement a ditch 

maintenance program consisting of 

routine inspections and subsequent 

debris removal. 

Town 

Manager with 

Town Council 

Medium X X  X   Flood, Coastal 
3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -11 

Identify program of corrective actions 

to improve stormwater systems 

capacity to handle major rain events. 

Town 

Manager with 

Town Council 

Medium X X  X   Flood, Coastal 
3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -12 

Continue to enforce zoning and 

building codes to prevent 

construction within the floodplain. 

Town 

Manager with 

Town Council 

Medium X X     Flood, Coastal 
3-5 

Years 

Staff 

FEMA Grants 

Other Grants 
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Northumberland - 

1 

Incorporate hazard mitigation 

techniques into new community 

facilities to minimize damages. 

Building and 

Zoning 
High X X     All 5 years County Staff 

Northumberland - 

2 

Encourage use of vegetation and 

revetments to reduce shoreline 

erosion. 

Building and 

Zoning 
Low   X    Coastal Erosion 5 years County Staff 

Northumberland - 

3 

Consider using fee simple and/or 

permanent easements to prevent 

development in the highest priority 

undeveloped Floodplain (and/or 

wetlands) areas. Use these areas as 

public open space for passive 

recreational uses including water 

access. 

Building and 

Zoning 
Low X X X   X Flood 5 years County Staff 

Northumberland - 

4 

Consider implementing a wetlands 

acquisition and /or restoration 

program. 

Building and 

Zoning 
Low  X X    Flood 5 years County Staff 

Northumberland - 

5 

Increase enforcement and education 

regarding the tie down of propane and 

other fuel tanks 

Building and 

Zoning 
Low X X    X Flood, Wind 5 years County Staff 

Northumberland - 

6 

Identify existing flood prone 

structures that may benefit from 

mitigation measures such as 

elevation. 

Building and 

Zoning 
Low X X   X X Flood 5 years County Staff 

Northumberland - 

7 

Encourage waterfront property 

owners in existing communities to 

consider multi-parcel shoreline 

protection strategies before they 

pursue individual approaches. 

Building and 

Zoning 
Medium X  X   X Coastal Erosion 5 years County Staff 
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Northumberland - 

8 

Work with VDOT to evaluate at-risk 

roads and implement mitigation 

measures (e.g., elevation, redesign) 

Building and 

Zoning 
High  X  X   Flood 5 years County Staff 

Northumberland - 

9 

Investigate implementation of 

cumulative damage provision as part 

of floodplain ordinance. 

Building and 

Zoning 
Medium X      Flood 5 years County Staff 

Northumberland - 

10 

Encourage the purchase of flood 

and/or sewer back-up insurance. 

Building and 

Zoning 
Low X   X  X Flood 5 years County Staff 

Northumberland - 

11 

Educate residents about Flood 

insurance and ICC (Increased Cost of 

Compliance) Coverage. 

Building and 

Zoning 
Medium      X Flood 5 years County Staff 

Northumberland - 

12 

Prepare an advisory pamphlet and 

distribute to occupants of housing 

units or businesses known to be in the 

floodplain advising them of the 

potential hazards in the area and of 

evacuation plans in the event of an 

emergency. 

Office of 

Emergency 

Services 

Low     X X Flood 5 years County Staff 

Northumberland - 

13 

Maintain a voluntary agreement with 

FEMA to participate in the NFIP 

Building and 

Zoning 
High X      Flood 5 years County Staff 

Northumberland - 

14 

Maintain a publicly available copy of 

the effective Flood Insurance Rate 

Map (FIRM) and Flood Insurance 

Study (FIS), Support local requests 

for map updates when available. 

Building and 

Zoning 
High X     X Flood 5 years County Staff 

Northumberland - 

15 

Adopt the most current FIRM maps 

and FIS as they become available. 

Building and 

Zoning 
High X      Flood 5 years County Staff 
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Northumberland - 

16 

Share with FEMA any new technical 

or scientific data that may result in 

map revisions within six months of 

creation or identification of new data. 

Building and 

Zoning 
Medium X      Flood 5 years County Staff 

Northumberland - 

17 

Assist with local floodplain 

determinations and maintain a record 

of approved changes to the local 

Floodplain. 

Building and 

Zoning 
High X     X Flood 5 years County Staff 

Northumberland - 

18 

Adopt or maintain a floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for All proposed 

developments in the SFHA, Obtain, 

review, and utilize any base flood 

elevation and Floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep all 

new and substantially improved 

construction reasonably safe from 

Flood to or above the Base Flood 

Elevation (BFE), including anchoring 

, using Flood resistant materials, 

designing or locating utilities, and 

service facilities to prevent water 

damage; Document and maintain 

records of elevation data that 

document lowest floor elevation for 

new or substantially improved 

structures. 

Building and 

Zoning 
High X      Flood 5 years County Staff 

Northumberland - 

19 

Enforce the ordinance by monitoring 

compliance and taking remedial 

action to correct violations. 

Building and 

Zoning 
High X      Flood 5 years County Staff 
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Northumberland - 

20 

Consider adoption of activities that 

extend beyond the minimum 

requirements, including those 

identified for participation in the 

Community Rating System, 

freeboard, prohibition of production 

or storage of chemicals in SFHA, 

prohibition or certain types of 

structures such as:  hospitals, nursing 

homes, jails, prohibition of certain 

types of residential housing such as 

manufactured homes, and finally 

Floodplain ordinances, that prohibit 

any new residential or non-residential 

structures in the SFHA. 

Building and 

Zoning 
High X      Flood 5 years County Staff 

Northumberland - 

21 

Educate community members about 

the availability and value of Flood 

insurance. 

Building and 

Zoning 
High      X Flood 5 years County Staff 

Northumberland - 

22 

Provide general assistance to 

community members relating to 

insurance issues. 

Building and 

Zoning 
High      X All 5 years County Staff 
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Northumberland - 

23 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Administrator’s 
Office 

Low X X X X X X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

5 years County Staff 

Northumberland - 

24 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Administrator’s 

Office 
Low X X X X X X All 5 years County Staff 
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Northumberland - 

25 

Maintain an Emergency Notification 

System for citizens (Code Red) which 

upon voluntary subscription, will 

notify if a NWS severe weather alert 

is activated within the County. 

Administrator’s 

Office 
High X X    X Flood, Wind 5 years County Staff 
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Richmond - 1 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Land Use, 

Admin. 
High X X X X  X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

Ongoing  

Richmond - 2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Land Use, 

Admin. 
High X X X  X  All 

2018-

2019 
 

Richmond - 3 

Consider implementing a wetlands 

acquisition and /or restoration 

program. 

Soil & Water 

Conservation 

District 

Low   X    Coastal, Flood    
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Richmond - 4 

Encourage waterfront property 

owners in existing communities to 

consider multi-parcel shoreline 

protection strategies before they 

pursue individual approaches. 

Land use High X  X X  X Coastal, Flood Ongoing  

Richmond - 5 

Work with VDOT to evaluate at-risk 

roads and implement mitigation 

measures (e.g., elevation, redesign) 

County 

Admin. 
High X   X   Flood, Coastal Ongoing  

Richmond - 6 

Identify training opportunities for 

staff to enhance ability to use GIS for 

emergency management needs. 

IT High X      All Ongoing  

Richmond - 7 

Evaluate the floodplain manager's 

roles and responsibilities in each local 

jurisdiction. 

land use High X       Ongoing  

Richmond - 8 

Identify means to coordinate, collect 

and store damage assessment data in 

GIS format for each natural hazard 

event that causes death, injury, and/or 

property damage. 

Emergency 

Management/

IT 

Low X      All    

Richmond - 9 

Evaluate the potential costs versus 

benefits of implementing a freeboard 

requirement for all new structures 

within the 100 year floodplain. 

Land use Low X X     Flood, Coastal    

Richmond - 10 

Investigate implementation of 

cumulative damage provision as part 

of Floodplain ordinance. 

Emergency 

Management/

IT 

Low X      Flood, Costal    

Richmond - 11 

Share with FEMA any new technical 

or scientific data that may result in 

map revisions within six months of 

creation or identification of new data. 

Land use Low X      Flood, Coastal    
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Richmond - 12 

Adopt or maintain a floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for All proposed 

developments in the SFHA, Obtain, 

review, and utilize any base Flood 

elevation and Floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep All 

new and substantially improved 

construction reasonably safe from 

Flood to or above the Base Flood 

Elevation (BFE), including anchoring 

, using Flood resistant materials, 

designing or locating utilities, and 

service facilities to prevent water 

damage; Document and maintain 

records of elevation data that 

document lowest floor elevation for 

new or substantially improved 

structures. 

Land use High X      Flood, Coastal Ongoing  

Richmond - 13 

Enforce the ordinance by monitoring 

compliance and taking remedial 

action to correct violations. 

Land use High X      Flood, Coastal Ongoing  

Richmond - 14 

Inform community property owners 

about changes to the FIRM that may 

impact their insurance rates. 

Land use High      X Flood, Coastal Ongoing  
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Richmond - 15 

Provide general assistance to 

community members relating to 

insurance issues. 

Land use High      X Flood, Coastal Ongoing  
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Warsaw - 1 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Not Provided 
Not 

Provided 
X X X X  X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

Not 

Provided 
Not Provided 

Warsaw - 2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Not Provided  X X X  X  All 
Not 

Provided 
Not Provided 
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Westmoreland - 1 

Incorporate hazard mitigation 

techniques into new community 

facilities to minimize damages. 

Planning High X X  X   All Ongoing Staff 

Westmoreland - 2 

Consider using fee simple and/or 

permanent easement to prevent 

development in the highest priority 

undeveloped floodplain (and/or 

wetlands) areas. Use these areas as 

public open space for passive 

recreational uses including water 

access. 

Planning Medium X  X    Flood Ongoing Staff 

Westmoreland - 3 

Identify existing floodprone 

structures that may benefit from 

mitigation measures such as 

elevation. 

Planning Medium X X    X Flood Ongoing Staff 

Westmoreland - 4 

Evaluate built-upon areas within the 

floodplain or along the high erosion 

risk shoreline for possible relocation 

and/or buy-out. In particular, target 

FEMA's Repetitive Loss Properties 

throughout the Northern Neck for 

possible relocation and/or buy-out. 

Planning Medium X X X    Flood Ongoing Staff 

Westmoreland - 5 

Identify funding opportunities to 

replace vulnerable or undersized 

culvert stream crossing with bridges 

or larger culverts to reduce food 

hazards. 

VDOT Medium  X  X   Flood Ongoing VDOT 
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Westmoreland - 6 

Work with VDOT to evaluate at-risk 

roads and implement mitigation 

measures (e.g., elevation, redesign) 

VDOT Medium X X  X   Flood Ongoing Staff - VDOT 

Westmoreland - 7 

Initiate discussion with private utility 

companies to incorporate mitigation 

measures into new and existing 

development and any infrastructure 

repairs. 

Planning Low X X  X   Flood, Wind Ongoing Staff 

Westmoreland - 8 

Identify training opportunities for 

staff to enhance ability to use GIS for 

emergency management needs. 

Emergency 

Management 
High X    X  All 1-3 years Staff 

Westmoreland - 9 

Identify means to coordinate, collect 

and store damage assessment data in 

GIS format for each natural hazard 

event that causes death, injury, and/or 

property damage. 

County 

Admin. 
High X    X  All 1-3 years Staff - VDEM 

Westmoreland - 

10 

Consider participating in FEMA's 

Community Rating System (CRS). 
Planning High X      Flood, Coasta 

1-3 

Years 
Staff - VDEM 

Westmoreland - 

11 

Continue to enforce zoning and 

building codes to prevent 

construction within the floodplain. 

Planning Medium X      Flood, Coastal  Ongoing Staff 

Westmoreland - 

12 

Review and revise, if required, 

existing Subdivision Ordinances to 

include hazard mitigation-related 

development criteria in order to 

regulate the location and construction 

of buildings and other infrastructure 

in known hazard areas. 

Planning Medium X      Flood, Coastal  Ongoing Staff 
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Westmoreland - 

13 

Evaluate the potential costs versus 

benefits of continuing the freeboard 

requirement for all new structures 

within the 100 year floodplain. 

Planning Low X      Flood, Coastal  Ongoing Staff 

Westmoreland - 

14 

Encourage the purchase of flood 

and/or sewer back-up insurance. 
Planning Medium X X    X Flood Ongoing Staff - Grants 

Westmoreland - 

15 

Educate residents about flood 

insurance and ICC (Increased Cost of 

Compliance) Coverage. 

Planning Medium      X Flood Ongoing Staff 

Westmoreland - 

16 

Prepare an advisory pamphlet and 

distribute to occupants of housing 

units or businesses known to be in the 

floodplain advising them of the 

potential hazards in the area and of 

evacuation plans in the event of an 

emergency. 

Planning Low     X X Flood Ongoing Staff 

Westmoreland - 

17 

Maintain a voluntary agreement with 

FEMA to participate in the NFIP 
Planning High X      Flood Ongoing Staff 

Westmoreland - 

18 

Maintain a publicly available copy of 

the effective Flood Insurance Rate 

Map (FIRM) and Flood Insurance 

Study (FIS), Support local requests 

for map updates when available. 

Planning Low X     X Flood 1-3 years Staff 

Westmoreland - 

19 

Adopt the most current DFIRM or 

FIRM and FIS as they become 

available. 

Planning Low X      Flood 
1-3 

Years 
Staff 
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Westmoreland - 

20 

Share with FEMA any new technical 

or scientific data that may result in 

map revisions within six months of 

creation or identification of new data. 

Planning Medium X      Flood Ongoing Staff 

Westmoreland - 

21 

Assist with local floodplain 

determinations and maintain a record 

of approved changes to the local 

Floodplain. 

Planning Low X     X Flood Ongoing Staff 

Westmoreland - 

22 

Adopt or maintain a floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for All proposed 

developments in the SFHA, Obtain, 

review, and utilize any base Flood 

elevation and Floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep All 

new and substantially improved 

construction reasonably safe from 

Flood to or above the Base Flood 

Elevation (BFE), including anchoring 

, using flood resistant materials, 

designing or locating utilities, and 

service facilities to prevent water 

damage; Document and maintain 

records of elevation data that 

document lowest floor elevation for 

new or substantially improved 

structures. 

Planning Medium X      Flood Ongoing Staff 
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Westmoreland - 

23 

Enforce the ordinance by monitoring 

compliance and taking remedial 

action to correct violations. 

Planning Medium X      Flood Ongoing Staff 

Westmoreland - 

24 

Consider adoption of activities that 

extend beyond the minimum 

requirements, including those 

identified for participation in the 

Community Rating System, 

freeboard, prohibition of production 

or storage of chemicals in SFHA, 

prohibition or certain types of 

structures such as:  hospitals, nursing 

homes, jails, prohibition of certain 

types of residential housing such as 

manufactured homes, and finally 

floodplain ordinances, that prohibit 

any new residential or non-residential 

structures in the SFHA. 

Planning Low X      Flood Ongoing Staff 

Westmoreland - 

25 

Educate community members about 

the availability and value of flood 

insurance. 

Planning Medium      X Flood Ongoing Staff 

Westmoreland - 

26 

Inform community property owners 

about changes to the DFIRM/FIRM 

that may impact their insurance rates. 

Planning Medium      X Flood Ongoing Staff 
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Westmoreland - 

27 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. Wastewater and water 

supply system hardening and 

mitigation. 

Planning High X X X X X X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

Ongoing Staff 

Westmoreland - 

28 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Planning Medium X X X  X  All Ongoing Staff 
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Westmoreland – 

29 

Evaluate mitigation funding programs 

to seek a solution to and funding 

sources to address Stratford Hall area 

erosion and cliff failure issues. 

Planning; 

Emergency 

Management 

High  X     
Hurricane, 

Flooding, 

Coastal Erosion 

Ongoing Staff 

Westmoreland – 

30 

Work with VDOT and the Town of 

Colonial Beach to seek ingress and 

egress access issue solutions. 

Planning, 

Emergency 

Management; 

Town of 

Colonial 

Beach; 

VDOT 

High X   X X  Hurricane, 

Flooding 
Ongoing Staff 
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Colonial Beach - 

1 

Increase enforcement and education 

regarding the tie down of propane and 

other fuel tanks 

Planning 

Department 
High X X    X 

Flood, Coastal, 

Wind 
0-3 years Staff 

Colonial Beach - 

2 

Evaluate exiting storm water system 

to determine if it is adequate for 

existing (or future) flood Hazards. 

Planning 

Department 
Medium X      Flood, Coastal 3-5 years Staff 

Colonial Beach - 

3 

Develop and implement a ditch 

maintenance program consisting of 

routine inspections and subsequent 

debris removal. 

Public Works 

Department 
High X X     Flood, Coastal Ongoing Staff 

Colonial Beach - 

4 

Identify program of corrective actions 

to improve stormwater systems 

capacity to handle major rain events. 

Planning 

Department 
Medium X      Flood, Coastal 2-3 years 

FEMA Grant or 

similar 

Colonial Beach - 

5 

Develop a detailed building inventory 

for all structures in the jurisdiction, 

which catalogues information such as 

value of the structure, contents, age, 

location (latitude and longitude), etc. 

Planning 

Department 
High X      All Ongoing Staff 

Colonial Beach - 

6 

Continue to enforce zoning and 

building codes to prevent 

construction within the floodplain. 

Planning 

Department 
High X      Flood, Coastal Ongoing Staff 

Colonial Beach - 

7 

Include an assessment and associated 

mapping of the jurisdiction's 

vulnerability to location specific 

hazards, and make appropriate 

recommendations for the use of these 

hazard areas in the next 

comprehensive plan. 

Planning 

Department 
Medium X      All 3 years 

Technical 

Consulting 
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Colonial Beach - 

8 

Investigate using non-conforming or 

substantial damage provision to 

require hazard retrofitting of existing 

development. 

Planning 

Department 
Medium X X     Flood, Coastal Ongoing Staff 

Colonial Beach - 

9 

Publicize the location of local shelters 

and emergency phone numbers. 

Include a map of shelters in local 

phonebooks or on county websites. 

Planning 

Department 
Low      X All Ongoing Staff 

Colonial Beach - 

10 

Encourage the purchase and training 

on the use of NOAA radios. Provide 

NOAA radios to public facilities. 

Planning 

Department 
Low     X X All 5 years 

Regional 

Collaboration 

Colonial Beach - 

11 

Investigate, develop, or enhance a 

regional public notification system 

such as low power FM or AM radio. 

Planning 

Department 
Low X    X X All 5 years 

Regional 

Collaboration 

Colonial Beach - 

12 

Work with VDOT to establish flood 

level markers along bridges and other 

structures to indicate the rise of water 

levels along creeks and rivers in 

potential flood prone areas. 

Planning 

Department 
Low X     X Flood, Coastal Ongoing Staff 

Colonial Beach - 

13 

Maintain a voluntary agreement with 

FEMA to participate in the NFIP 

Planning 

Department 
High X      Flood, Coastal Ongoing Staff 

Colonial Beach - 

14 

Maintain a publicly available copy of 

the effective Flood Insurance Rate 

Map (FIRM) and Flood Insurance 

Study (FIS), Support local requests 

for map updates when available. 

Planning 

Department 
Low X     X Flood, Coastal Ongoing Staff 
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Colonial Beach - 

15 

Adopt the most current FIRM or 

FIRM and FIS as they become 

available. 

Planning 

Department 
High X      Flood, Coastal Ongoing Staff 

Colonial Beach - 

16 

Share with FEMA any new technical 

or scientific data that may result in 

map revisions within six (6) months 

of creation or identification of new 

data. 

Planning 

Department 
High X      Flood, Coastal Ongoing Staff 

Colonial Beach - 

17 

Assist with local floodplain 

determinations and maintain a record 

of approved changes to the local 

Floodplain. 

Planning 

Department 
High X     X Flood, Coastal Ongoing 

Staff, 

Appropriate 

Agencies 
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Colonial Beach - 

18 

Adopt or maintain a floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for all proposed 

developments in the SFHA, Obtain, 

review, and utilize any base Flood 

elevation and Floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep All 

new and substantially improved 

construction reasonably safe from 

flood to or above the Base Flood 

Elevation (BFE), including anchoring 

, using flood resistant materials, 

designing or locating utilities, and 

service facilities to prevent water 

damage; Document and maintain 

records of elevation data that 

document lowest floor elevation for 

new or substantially improved 

structures. 

Planning 

Department 
High X      Flood, Coastal Ongoing Staff 

Colonial Beach - 

19 

Enforce the ordinance by monitoring 

compliance and taking remedial 

action to correct violations. 

Planning 

Department 
High X      Flood, Coastal Ongoing Staff 



Appendix D: 2017-2022 Mitigation Actions from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

D-43 

Town of Colonial Beach 2017 to 2022 Mitigation Actions 

Action 

Number 

Action 

Strategy 

L
ea

d
 O

ff
ic

e
 

P
ri

o
ri

ty
 

Project Type - lead type in boldface 

Hazard(s) 

Addressed 

T
im

ef
ra

m
e
 

R
es

o
u

rc
e
s 

P
re

v
en

ti
o

n
 

P
ro

p
er

ty
  

P
ro

te
c
ti

o
n

 

N
a

tu
ra

l 

R
es

o
u

rc
e
 

P
ro

te
c
ti

o
n

 

S
tr

u
ct

u
ra

l 

E
m

er
g

en
cy

  

S
er

v
ic

es
 

E
d

u
ca

ti
o

n
  

&
 O

u
tr

ea
ch

 

Colonial Beach - 

20 

Consider adoption of activities that 

extend beyond the minimum 

requirements, including those 

identified for participation in the 

Community Rating System, 

freeboard, prohibition of production 

or storage of chemicals in SFHA, 

prohibition or certain types of 

structures such as:  hospitals, nursing 

homes, jails, prohibition of certain 

types of residential housing such as 

manufactured homes, and finally 

Floodplain ordinances, that prohibit 

any new residential or non-residential 

structures in the SFHA. 

Planning 

Department 
Low X      Flood, Coastal Ongoing Staff 

Colonial Beach - 

21 

Educate community members about 

the availability and value of flood 

insurance. 

Planning 

Department 
High      X Flood, Coastal Ongoing Staff 

Colonial Beach - 

22 

Inform community property owners 

about changes to the FIRM that may 

impact their insurance rates. 

Planning 

Department 
High      X Flood, Coastal Ongoing Staff 

Colonial Beach - 

23 

Provide general assistance to 

community members relating to 

insurance issues. 

Planning 

Department 
Medium      X Flood, Coastal Ongoing Staff 
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Colonial Beach - 

24 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Planning 

Department, 

Admin. 

High X X X X  X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

Ongoing Staff 

Colonial Beach - 

25 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Planning 

Department, 

Admin. 

High X X X  X  All Ongoing Staff 
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Montross - 1 

Support mitigation projects that will 

result in protection of public or 

private property from natural 

hazards. Eligible projects include 

but are not limited to: 1. Acquisition 

of Floodprone property 2. Elevation 

of Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of 

existing buildings, facilities and 

infrastructure 6. Retrofitting of 

existing buildings and facilities for 

shelters 7. Critical infrastructure 

protection measures 8. Stormwater 

management improvements 9. 

Advanced warning systems and 

hazard gauging systems (weather 

radios, reverse-911, stream gauges, 

I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Town Manager Medium X X X X  X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

0-5 years Town Staff 

Montross - 2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Town Manager Medium X X X  X  All Ongoing Town Staff 

Montross - 3 
Develop a Continuity of Operations 

Plan. 

Westmoreland 

County 
Medium     X  All 0-5 years Town Staff 

Montross - 4 
Consider participating in FEMA's 

Community Rating System (CRS). 
Town Manager Low X      Flood, Coastal 0-5 years Town Staff 
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Montross - 5 
Encourage the purchase of flood 

and/or sewer back-up insurance. 
Town Manager Medium X     X Flood, Coastal 0-5 years Town Staff 

Montross - 6 

Encourage the purchase and training 

on the use of NOAA radios. Provide 

NOAA radios to public facilities. 

Town Manager High     X X All 0-5 years Town Staff 

Montross - 7 

Maintain a voluntary agreement 

with FEMA to participate in the 

NFIP 

Westmoreland 

County 
High X      All 0-5 years Town Staff 

Montross - 8 

Maintain a publicly available copy 

of the effective Flood Insurance 

Rate Map (FIRM) and Flood 

Insurance Study (FIS), Support local 

requests for map updates when 

available. 

Town Manager High X     X Flood, Coastal 0-5 years Town Staff 

Montross - 9 

Adopt the most current DFIRM or 

FIRM and FIS as they become 

available. 

Westmoreland 

County 
Low X      Flood, Coastal 0-5 years Town Staff 

Montross - 10 

Share with FEMA any new 

technical or scientific data that may 

result in map revisions within six (6) 

months of creation or identification 

of new data. 

Westmoreland 

County 
Low X      Flood, Coastal 0-5 years Town Staff 

Montross - 11 

Assist with local floodplain 

determinations and maintain a 

record of approved changes to the 

local floodplain. 

Westmoreland 

County 
Low X      Flood, Coastal 0-5 years Town Staff 
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Montross - 12 

Adopt or maintain a floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for All proposed 

developments in the SFHA, Obtain, 

review, and utilize any base flood 

elevation and Floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep All 

new and substantially improved 

construction reasonably safe from 

Flood to or above the base flood 

elevation (BFE), including 

anchoring , using flood resistant 

materials, designing or locating 

utilities, and service facilities to 

prevent water damage; Document 

and maintain records of elevation 

data that document lowest floor 

elevation for new or substantially 

improved structures. 

Westmoreland 

County 
Medium X      Flood, Coastal 0-5 years Town Staff 

Montross - 13 

Enforce the ordinance by monitoring 

compliance and taking remedial 

action to correct violations. 

Westmoreland 

County 
Medium X      Flood, Coastal 0-5 years Town Staff 
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Montross - 14 

Consider adoption of activities that 

extend beyond the minimum 

requirements, including those 

identified for participation in the 

Community Rating System, 

freeboard, prohibition of production 

or storage of chemicals in SFHA, 

prohibition or certain types of 

structures such as:  hospitals, 

nursing homes, jails, prohibition of 

certain types of residential housing 

such as manufactured homes, and 

finally floodplain ordinances, that 

prohibit any new residential or non-

residential structures in the SFHA. 

Town Manager Medium X      Flood, Coastal 0-5 years Town Staff 

Montross - 15 

Educate community members about 

the availability and value of flood 

insurance. 

Town Manager Medium      X Flood, Coastal 0-5 years Town Staff 

Montross - 16 

Inform community property owners 

about changes to the DFIRM/FIRM 

that may impact their insurance 

rates. 

Town Manager High      X Flood, Coastal 0-5 years Town Staff 

Montross - 17 

Provide general assistance to 

community members relating to 

insurance issues. 

Town Manager Medium      X Flood, Coastal 0-5 years Town Staff 
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Record of Changes 

2017 Plan Section Heading Section Changes Made 

SECTION I. EXECUTIVE 

SUMMARY 

1.1 Hazard Mitigation Expanded narrative to discuss the background about hazard mitigation.  

1.2 Authority Expanded narrative to discuss the authority for this hazard mitigation plan update. 

1.3 Planning Area Added section to highlight the planning area. 

1.4 Planning Committee Membership Added section to summarize the planning committee membership.  

1.5 Hazard Identification and Risk 

Assessment 

Updates and edits to section, including Table 1-2. Northern Neck Hazard Planning 

Consideration Levels to summarize 2017 plan update hazard rankings. 

1.6 Mitigation Goals and Strategies Updates and edits to revise goals and describe new mitigation strategy groupings.  

1.7 Capability, Implementation, and 

Maintenance 

Updates and edits to expand narrative about community capabilities in Table 1-3 and 

update how HMP will be implemented and maintained.   

1.8 Acknowledgements Updated 

1.9 Conclusion Updated 

1.10 Plan Organization Added section 

SECTION II. 

INTRODUCTION and 

PLANNING PROCESS 

2.1 Introduction 
Combined previous plan sections 2.0 and 3.0 into one section.  Updating introduction 

narrative.  

2.1.1. The Local Mitigation Planning Impetus 
Expanded history of legislative and regulatory federal mitigation planning requirements to 

include discussion of the 2013 Local Hazard Mitigation Plan Review Tool.  

2.2. Planning Process Updated to include all participating jurisdictions. 

2.2.1. The Hazard Mitigation Technical 

Advisory Committee (HMTAC) 

Updated to explain organization of the LEPC and updated Table 2-1 Northern Neck 

Mitigation Advisory Committee.  

2.2.2. Documentation of the Planning 

Process 
Expanded discussion of planning process and updated Table 2-2 Mitigation Advisory 

Committee Meeting Dates.  

2.2.3. Public Participation and Stakeholder 

Input 
Updated  

2.2.4. Incorporation of Existing Plans and 

Studies 

Updated to list major plans and datasets used in update. Specific information references 

Sections 3.0, 4.0, and 6.0 and are documented in Section 9.0.  

SECTION III. 

COMMUNITY PROFILE 

4.1 Introduction No Change 

4.2 Physiography No Change 

4.3 Hydrology No Change 

4.4 Climate No Change 

4.5 Land Use and Development Trends 
Updated to reflect land use as of the publication date of each community's Comprehensive 

Plan.  
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Record of Changes 

2017 Plan Section Heading Section Changes Made 

SECTION III. 

COMMUNITY PROFILE 

4.6 Population 
Updated sections and tables to reflect new 2015/2016 U.S. Census Bureau QuickFacts data 

based on the Population Estimates Program (PEP) 

4.7 Housing 
Updated sections and tables to reflect new 2015/2016 U.S. Census Bureau QuickFacts data 

based on the Population Estimates Program (PEP) 

4.8 Business and Labor 

Updated sections based on 2017 Virginia Community Profiles for each county, from the 

Virginia Employment Commission (VEC).  

Updated agriculture data based on the 2012 Agricultural U.S. Census data.  

4.9 Transportation Updated Section with edits. 

4.10 Infrastructure Updated Section with edits. 

SECTION IV. HAZARD 
IDENTIFICATION AND 

RISK ASSESSMENT 

5.1 Introduction Minor Edits 

5.2 Hazard Identification 

Hazards types updated. Information about the NCEI Storm Events database added. A NCEI 

Events table for the Northern Neck was created listing property damage, crop damage, deaths, 

and injuries. Presidential Disaster Declarations section and table updated. Data Limitation 

section changed to Hazard-Specific Datasets, with a table listing source material. 

5.3 Risk Assessment Section added. Explanation for how each hazard was ranked.  

5.4 Vulnerability Assessment Overview Critical Facilities data redacted. 

5.5 Riverine Flooding 

Sub-sections standardized, and text updated to reflect new and expanded information. Maps 

updated. Hazard History tables updated. Repetitive Loss tables updated and simplified. Added 

annualized Damages table. New analysis for exposure generated. 

5.6 Coastal Flooding 
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added.  

5.7 Coastal Erosion 
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added. Updated section to include information from coastal erosion 

shoreline studies for each county.  

5.8 Hurricanes 
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added.  

5.9 Severe Weather 
Hazard added. Sub-sections standardized. Maps created. Hazard History tables added. 

Annualized Damages table added.  

5.10 Tornado 
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added.  

5.11 Winter Storm 
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added.  
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2017 Plan Section Heading Section Changes Made 

SECTION IV. HAZARD 

IDENTIFICATION AND 

RISK ASSESSMENT 

5.12 Drought  
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added.  

5.13 Wildfire 
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added.  

5.14 Earthquakes Hazard added. Sub-sections standardized. Data, text, and maps added. 

5.15 Summary/Conclusions on Vulnerability 
Assessment 

Updated based on new calculated risk assessment matrix. 

SECTION V. MULTIPLE 

HAZARD MITIGATION 

STRATEGY 

4.1 Introduction Updated 

4.2 Existing Authorities, Policies, Programs 

and Resources for Mitigation 
Updated 

4.3 Selecting Mitigation Goals Updated with revised 2017-2022 goals; resiliency added 

4.4 Selecting Mitigation Actions 

Updated to a goal-action mitigation strategy structure. Review of 2011 mitigation goals, 

objectives, and strategies May 31, 2017 MAC meeting discussion. 2017 - 2022 actions per six 

broad mitigation categories.  

4.5 Developing a Mitigation Action Plan Minor Edits 

SECTION VII. 

CAPABILITIES, PLAN 

IMPLEMENTATION AND 

MAINTENANCE PROCESS 

5.1 Capability Assessment Introduction Minor Edits 

5.1.1 Administrative Capability Updated 

5.1.2 Technical Capability 

Updated Table 5-2 Technical Capability Matrix by Jurisdiction; added PDC-wide 

programs, studies and initiatives.  Completed expanded capability matrix table in new Appendix 

I - Capability Assessment matrix table format including the NNPDC, four participating counties 

and the Town of Colonial Beach.   

5.1.3 Fiscal Capability Updated Table 5-3 Fiscal Capability Matrix by Jurisdiction.  

5.1.4 Policy and Program Capability 
Updated Table 5-4 Local Planning Mechanisms and Their Relationship to Hazard 

Mitigation. Updated sections with new policy and program capability information.  

5.1.5 Legal Authority 
Updated Table 5-6 Availability of Ordinances and their Support for Hazard Mitigation. 

Updated sections with new legal authority information.  

5.1.6 Other Relevant Plans and Studies 
Integrated NNPDC SLR study, USACE Atlantic Coastal Study, and other local business 

revitalization plans.  

5.2 Implementation Minor Edits 

5.3 Maintenance Added Table 8-1 Plan Update Maintenance Schedule 
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2017 Plan Section Heading Section Changes Made 

SECTION VIII. PLAN 

ADOPTION 
6.0 Plan Adoption Minor Edits 

 



Appendix F: Sample Adoption Resolution from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

F-1 

 

 

 

 Appendix F: Sample Adoption Resolution  
 

 
The following resolution can be used by local jurisdictions to adopt the regional hazard mitigation plan per 

FEMA requirements.  

 

 

 

Contents: 

 

Sample Resolution Northern Neck PDC  
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Northern Neck Regional Hazard Mitigation Plan 2017 Update 
 

WHEREAS, the Disaster Mitigation Act of 2000, as amended, requires that local governments 
develop, adopt, and update natural hazard mitigation plans to receive certain federal assistance, 
and 
 
WHEREAS, a Mitigation Advisory Committee (“MAC”), a subcommittee of the Northern Neck Local 
Emergency Planning Committee comprised of representatives from the Counties of Lancaster, 
Northumberland, Richmond, and Westmoreland, and the Towns of Colonial Beach, Irvington, 
Kilmarnock, Montross, Warsaw, and White Stone was convened to study the Northern Neck 
Planning District Commission region’s risks from and vulnerabilities to natural hazards, and to make 
recommendations on mitigating the effects of such hazards on this region; and 
 
WHEREAS, a request for proposals was issued to hire an experienced consulting firm to work with 
the HMTAC to update the Northern Neck Regional Hazard Mitigation Plan 2011 Update for the 
Northern Neck Planning District Commission and it’s jurisdictions; and 
 
WHEREAS, the efforts of the MAC members and the consulting firm Dewberry, in consultation with 
members of the public, private and non-profit sectors, have resulted in an update of the Northern 
Neck Regional Hazard Mitigation Plan 2011 Update, including (local jurisdiction name) during the 
planning process. 
 
NOW THEREFORE, BE IT RESOLVED by the (governing body name) that the Northern Neck Multi-
Jurisdictional Hazard Mitigation Plan 2017 Update dated (      ) is hereby approved and adopted for 
(jurisdiction name).   
 
ADOPTED by the (jurisdiction) this ___ day of ___________________, 2017. 
 
     APPROVED: 
 
 
 
     _______________________________________ 
     (Jurisdiction head of governing body) 
ATTEST: 
 
 
 
________________________________ 
(Jurisdiction Clerk) 
 
 
Affix Clerk’s Seal 
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 Appendix G: Redacted Materials 

   

G.1 Repetitive Loss Properties 

G.2 Critical Facilities Maps by Type 

G.3 Critical Facilities Maps by County 

G.4 Critical Facilities Maps by Summary 
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G.1 Repetitive Loss Properties 

 

Figure Error! No text of specified style in document.-1. Repetitive Loss Properties in Lancaster County 
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Figure Error! No text of specified style in document.-2. Repetitive Loss Properties in Northumberland 

County 
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Figure Error! No text of specified style in document.-3. Repetitive Loss Properties in Richmond County 
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Figure Error! No text of specified style in document.-4. Repetitive Loss Properties in Westmoreland County 
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G.2 Critical Facilities Maps by Type 

 

Figure Error! No text of specified style in document.-5. Education Facilities in the Northern Neck 
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Figure Error! No text of specified style in document.-6. Government Facilities in the Northern Neck 
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Figure Error! No text of specified style in document.-7. Medical Facilities in the Northern Neck 
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Figure Error! No text of specified style in document.-8. Public Safety Facilities in the Northern Neck 
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Figure Error! No text of specified style in document.-9. Utility Facilities in the Northern Neck 

 

 

 



Appendix G: REDACTED from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

G-11 

G.3 Critical Facilities Maps by County 

 

Figure Error! No text of specified style in document.-10. Critical Facilities in Lancaster County 
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Figure Error! No text of specified style in document.-11. Critical Facilities in Northumberland County 
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Figure Error! No text of specified style in document.-12. Critical Facilities in Richmond County 
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Figure Error! No text of specified style in document.-13. Critical Facilities in Westmoreland County 
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G.4 Critical Facilities Summary 

Table 1. Critical Facilities Hazard Exposure Summary 

Name Address 
Facility  

Type 

FEMA  

Flood  

Zone 

Wildland Urban  

Interface Zone 

Callao Medical Arts 17452 Richmond Rd, Callao, VA 22435 Medical X Intermix 

Callao Rescue Squad Inc 1348 Northumberland Hwy, Callao, VA 22435 EMS X Non-Vegetated 

Callao Volunteer Fire Department 314 Northumberland Hwy, Callao, VA 22435 Fire X Intermix 

Carousel Physical Therapy - Kilmarnock, VA 500 Irvington Rd, Kilmarnock, VA 22482 Medical X Intermix 

Chesapeake Medical Group 95 Harris Rd, Kilmarnock, VA 22482 Medical X Intermix 

Chesapeake Medical Group 95 Harris Rd, Kilmarnock, VA 22482 Medical X Intermix 

Chesapeake Medical Group Kilmarnock Family 

Practice 86 Harris Rd, Kilmarnock, VA 22482 Medical X Interface 

Chesapeake Medical Group: Daniel Bonnie E MD 
8152 Northumberland Hwy, Heathsville, VA 
22473 Medical X Intermix 

Christine Collins, NP - Bon Secours Lively Medical 

Center 22507, 36 Lively Oaks Rd, Lively, VA 22507 Medical X Intermix 

Colonial Beach Elementary School 102 First Street, Colonial Beach, VA  22443 School X Interface 

Colonial Beach High School 100 First Street, Colonial Beach, VA  22443 School X Interface 

Colonial Beach Medical Center: Dunn Richard MD 16 Delfae Dr, Warsaw, VA 22572 Medical X Interface 

Colonial Beach Police Department 907 McKinney Blvd, Colonial Beach, VA 22443 Police X Interface 

Colonial Beach Rescue Squad 225 Dennison St, Colonial Beach, VA  22443 EMS AE Interface 

Colonial Beach Vol. Fire Department 312 Colonial Ave, Colonial Beach, VA 22443 Fire X Interface 

Complete Care Medical Group 41, Peach Grove Ln, Montross, VA 22520 Medical X Intermix 

Cople District Volunteer Fire Dept. Substation 5238 Tucker Hill Road, Hague, VA 22469 Fire X Non-Vegetated 

Cople Elementary School 7114 Cople Highway, Hague, VA 22469 School X Intermix 

Daymark Recovery Services 360917 VA-3, White Stone, VA 22578 Medical X Intermix 

Gateway Private School 2054 Neenah Rd, Colonial Beach, VA 22443  School X Interface 

Johnson High School 18849 Kings Hwy, Montross, VA 22520 School X Intermix 

Kilmarnock Volunteer Fire Department 71 School St, Kilmarnock, VA 22482 Fire X Interface 

Kilmarnock Volunteer Rescue Squad Harris Rd, Kilmarnock, VA 22482 EMS X Interface 

Kinsale Fire Department 123 Yeocomico Ln, Kinsale, VA 22488 Fire X Intermix 
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Name Address 
Facility  

Type 

FEMA  

Flood  

Zone 

Wildland Urban  

Interface Zone 

Lancaster County Sheriff 8293 Mary Ball Rd, Lancaster, VA 22503 Police X Vegetated 

Lancaster High School 8815 Mary Ball Rd, Lancaster, VA 22503 School X Vegetated 

Lancaster Middle School 191 School St, Kilmarnock, VA 22482 School X Intermix 

Lancaster Primary 36 Primary School Cir, Lancaster, VA 22503 School X Interface 

Mary Washington Health Center 
2400 McKinney Blvd., Colonial Beach, VA  
22443 Medical X Interface 

Mid-County Rescue Squad 

7990 Northumberland Hwy, Heathsville, VA 

22473 EMS X Intermix 

Middle Peninsula Northern Neck 414 Main St, Warsaw, VA 22572 Medical X Interface 

Middlesex County Volunteer Rescue Squad 17684 General Puller Hwy, Deltaville, VA 23043 EMS NA Intermix 

Monroe Bay Christian Academy 903 Holly Vista, Colonial Beach, VA 22443  School X Interface 

Montross Middle School 8884 Menokin Road, Montross, VA 22520 School X Intermix 

Montross Volunteer Rescue Squad 72 Lyells St, Montross, VA 22520 EMS X Intermix 

Northern Neck - Middlesex Free Health Clinic 51 William B Graham Ct, Kilmarnock, VA 22482 Medical X Intermix 

Northumberland Elementary School 757 Academic Ln, Heathsville, VA 22473 School X Intermix 

Northumberland High School 201 Academic Ln, Heathsville, VA 22473 School X Intermix 

Northumberland Sheriff Office 76 Judicial Place, Heathsville, VA 22473 Police X Intermix 

Oak Grove Volunteer Fire Department 

121 James Monroe Hwy, Colonial Beach, VA 

22443 Fire X Vegetated 

Rappahannock General Hospital 101 Harris Rd, Kilmarnock, VA 22482 Medical X Intermix 

Rappahannock High School 6914 Richmond Road, Warsaw, VA 22572 School X Interface 

Richmond County Elementary/Middle School 361 Walnut Street, Warsaw, VA 22572 School X Interface 

Richmond County Rescue Squad Main Street, Warsaw, VA 22572 EMS X Interface 

Richmond County Sheriff's Office/Animal Control 106 Wallace St, Warsaw, VA 22572 Police X Non-Vegetated 

Richmond County Volunteer Fire 587 County Bridge Rd, Warsaw, VA 22572 Fire X Vegetated 

Richmond County Volunteer Fire Department, 

Engine Company 1 123 Pine St, Warsaw, VA 22572 Fire X Interface 

Riverside Bay Harbor Medical Center Burgess, VA 22432 Medical X Vegetated 

Riverside Warsaw Medical Arts 16 Delfae Dr, Warsaw, VA 22572 Medical X Interface 

Tappahannock Police Department 315 Duke St, Tappahannock, VA 22560 Police NA Non-Vegetated 
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Name Address 
Facility  

Type 

FEMA  

Flood  

Zone 

Wildland Urban  

Interface Zone 

Town of Colonial Beach Cell Tower 

2301 McKinney Bldv., Colonial Beach, VA  

22443 Utility X Interface 

Town of Colonial Beach Fuel Tanks 700 Colonial Ave., Colonial Beach, VA  22443 Utility X Interface 

Town of Colonial Beach Town Hall 315 Douglas Ave., Colonial Beach, VA  22443 Govt X Interface 

Town of Colonial Beach Wastewater Treatment 

Plant 

2301 McKinney Bldv., Colonial Beach, VA  

22443 Utility X Interface 

Town of Kilmarnock Police Department 1 N. Main ST, Kilmarnock, VA 22482 Police X Interface 

Town of Kilmarnock Sewer Pump Station, Grace 

Hill 638 Pleasants Ln, Kilmarnock, VA 22482 Utility X Interface 

Town of Kilmarnock Sewer Pump Station, Harvey 285 Fox Hill Dr, Kilmarnock, VA 22482 Utility X Intermix 

Town of Kilmarnock Sewer Pump Station, Hills 

Qrtrs 552 Middle Gate, Irvington, VA 22480 Utility X Intermix 

Town of Kilmarnock Sewer Pump Station, Norris 

pond 770 N. Main ST, Kilmarnock, VA 22482 Utility X Non-Vegetated 

Town of Kilmarnock Sewer Pump Station, School 

ST 85 School ST, Kilmarnock, VA 22482 Utility X Intermix 

Town of Kilmarnock Sewer Pump Station, Wiggins 186 Wiggins Ave, Kilmarnock, VA 22482 Utility X Intermix 

Town of Kilmarnock Wastewater Treatment Plant 161 Mac's Pond Ln, Kilmarnock, VA 22482 Utility X Intermix 

Town of Kilmarnock Water Tank and Well #2 

Church ST 79 E. Church ST, Kilmarnock, VA 22482 Utility X Interface 

Town of Kilmarnock Water Tank and Well #3 RGH 99 Harris RD, Kilmarnock, VA 22482 Utility X Intermix 

Town of Kilmarnock Water Tank and Well #4 

Radio 215 Hawthorne Ave, Kilmarnock, VA 22482 Utility X Non-Vegetated 

U.S. Renal Care - Warsaw Dialysis & Home 

Dialysis 4709 Richmond Rd, Warsaw, VA 22572 Medical X Non-Vegetated 

Upper lancaster vol fire dept 5123 Mary Ball Rd, Lancaster, VA 22503 Fire X Intermix 

Virginia State Police 16835 History Land Hwy, Warsaw, VA 22572 Police X Non-Vegetated 

Virginia Women's Center 102 DMV Dr, Kilmarnock, VA 22482 Medical X Intermix 

Washington & Lee High School 16380 Kings Highway, Montross, VA 22520 School X Interface 

Washington District Elementary School 454 Oak Grove Road, Colonial Beach, VA 22443 School X Intermix 

Westmoreland County Administration/George D. 

English Building 111 Polk Street Montross, VA 22520 EOC X Interface 

Westmoreland County Jail 105 Court Square, Montross, VA 22520 Police X Interface 
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Name Address 
Facility  

Type 

FEMA  

Flood  

Zone 

Wildland Urban  

Interface Zone 

Westmoreland County Rescue 65 Mt Holly Rd, Mt Holly, VA 22524 EMS X Intermix 

Westmoreland County Sheriff's Office 111 Polk St, Montross, VA 22520 Police X Interface 

Westmoreland Fire Dept 52 Rectory Rd, Montross, VA 22520 Fire X Interface 

Westmoreland Medical Center 18849 Kings Hwy, Montross, VA 22520 Medical X Intermix 

Westmoreland Rehabilitation & Healthcare 2400 McKinney Blvd, Colonial Beach, VA 22520 Medical X Interface 

Westmoreland Volunteer Fire Dept Substation 2429 Mt. Holly Road Montross, VA 22520 Fire X Intermix 

Woodland Academy 2054 Neenah Rd, Montross, VA 22520 School X Interface 

 

 



Appendix H: List of Abbreviated Terms from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

H-1 

 

 

 

 Appendix H: List of Abbreviated Terms 

 

  



Appendix H: List of Abbreviated Terms from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

H-2 

List of Abbreviations 

 

BFE    Base Flood Elevation  

CIP    Capital Improvement Program  

COOP   Continuity of Operations 

CRS    Community Rating System  

DFIRM   Digital Flood Insurance Rate Map  

DMA   Disaster Mitigation Act  

EAS    Emergency Alert System  

EF Scale   Enhanced Fujita Scale  

EMS   Emergency Medical Services 

EOC    Emergency Operations Center  

FEMA    Federal Emergency Management Agency 

FHBM    Flood Hazard Boundary Maps  

FIRM    Flood Insurance Rate Map  

GIS    Geographic Information System  

HAZUS-MH  FEMA’s loss estimating software for floods, earthquakes, and hurricane winds 

HIRA    Hazard Identification and Risk Assessment  

HMGP   Hazard Mitigation Grant Program  

MAC    Mitigation Advisory Committee  

NCDC   National Climatic Data Center  

NFHL    National Flood Hazard Layer  

NFIP    National Flood Insurance Program  

NLCD    National Land Cover Data  

NOAA   National Oceanic Atmospheric and Atmospheric Administration 

NWS    National Weather Service  

PDC   Planning District Commission 

PRISM   Parameter-elevation Regressions on Independent Slopes Model 

Risk MAP   Risk Mapping, Assessment, and Planning  

RL    repetitive loss  

SFHA    Special Flood Hazard Area  

SRL    severe repetitive loss  

STAPLE/E  Social, Technical, Administrative, Political, Legal, Economic, and Environmental 

UASI    Urban Areas Security Initiative  

USACE   U.S. Army Corps of Engineers  

USGS    U.S. Geological Survey  

VA DCR   Virginia Department of Conservation and Recreation  

VDEM   Virginia Department of Emergency Management  

VDOF    Virginia Department of Forestry  

VDOT    Virginia Department of Transportation   
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Comprehensive Plan  Y Y Y Y Y 

With Hazard Mitigation Element Advisor Y Y Y Y Y 

Adoption  Oct. 2013 Nov.2016 Jul. 2013 Dec.2010 May 2017 

With Coastal Protection Element  Y Y Y Y Y 

Capital Improvement Plan Advisor Y Y Y Y Y 

Economic Development Plan (2013 - 2018) Y N Y N N Y 

Downtown Development/Re-Development Authority Plans Advisor Y  Y Y Y 

Enterprise Zones  Advisor Y  Y   

Transportation Planning VDOT/PDC N/A N/A N/A N/A N/A 

Subdivision Regulations N/A Y Y Y Y Y 

Zoning Ordinance N/A Y Y Y Y Y 

Site Plan Review Procedures  Y Y Y Y Y 

Building Code (or ordinance) addresses flood N/A Y Y Y Y Y 

Designated Building Official  Y Y Y Y Y 

Regular Inspection Protocols  Y Y Y Y Y 

Mitigation Projects       

Private Residential Elevations (self-financed) N/A Y Y Y Y Y 

Resident and Community Outreach Inc. Ready.gov Y Y Y Y Y Y 

Exclude critical infrastructure from SFHA N/A Y Y Y Y Y 

Elevate Residences or Property Protection through HMA 

grants 
Y Y Y Y1 N/A N/A 

Natural Systems Protection       

Natural or Cultural Resources Inventory  Y Y Y Y Y 

Open Space  N/A Y Y  Y Y 

Parks and Recreation  Y Y Y Y Y 

Living Shorelines Program Y Y Y Y Y Y 

Stormwater Management and Water Quality Programs N/A     Y 

Total Daily Maximum Load (TMDL) Stream Segments**  Y2 Y3 Y Y Y4 

Watershed Improvement Plans*** Y Y Y Y Y Y 

Erosion or Sediment Control Program N/A Y Y Y Y Y 

Erosion and Sediment Control Ordinances  Y Y Y Y Y 

Floodplain Management N/A      

Floodplain Administrator  Y Y Y Y Y 

Participates in NFIP  Y Y Y Y Y 

Year Joined NFIP  3/4/1988 7/4/1989 3/16/1989 9/18/1987 9/18/1987 

Effective FIRM Date  10/2/2014 2/18/2015 4/16/2015 4/16/2015 4/16/2015 

Additional Freeboard Requirements (inches)  N/A 12" * N/A 18" 12" 

LiMWA standards in High Hazard Coastal Areas  Y Y    

Participates in CRS  N N N N N 

Emergency Operations Management  LEPC Y Y Y Y Y 

Emergency Operations Plan 2011 Y Y Y Y Y 



Appendix I: Capability Assessment Summary from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

I-3 

Northern Neck Planning District Commission Mitigation Capability Matrix 

Programs and Capabilities 

N
N

P
D

C
 

L
a
n

ca
st

er
 C

o
u

n
ty

 

N
o
rt

h
u

m
b

er
la

n
d

 

C
o
u

n
ty

 

R
ic

h
m

o
n

d
 C

o
u

n
ty

 

W
es

tm
o
re

la
n

d
 

C
o
u

n
ty

 

T
o
w

n
 o

f 
C

o
lo

n
ia

l 

B
ea

ch
 

Local Government EOPs 
VDEM 

advisor 
Y Y Y Y Y 

Warning Sirens or warning alert systems  Y Y Y Y Y 

Evacuation Plans  Y Y Y Y Y 

Shelter and Family Re-Unification Plan  Y Y Y Y Y 

Special Needs Population Emergency Planning  Y Y Y Y Y 

Companion Animal Sheltering and Re-Unification Plan  Y Y Y Y Y 

Dedicated Emergency Management Website Y Y Y Y Y Y 

Education Programs N/A Y Y Y Y Y 

School Facility Emergency Operations Plans  unknown Y Y Y unknown 

School Emergency Notification, Evacuation and Emergency 

Planning 
 N Y unknown Y unknown 

College Campus Plans  Y N/A Y N/A N/A 

College/University Emergency Notification, Evacuation and 

Emergency Planning 
 Y N/A Y N/A N/A 

Tourism Y5 Y Y Y Y Y 

Additional Capabilities   
Debris 

Mgmt. 

Plan 

 
Debris 

Mgmt. 

Plan 

 

Note: many functions for towns are performed by their County      

N/A - not applicable.       

1. Richmond County FY16 FMA application in progress.       

2. Greenvale, Paynes, and Beach Creeks (Bacteria) TMDL study completed and implementation plan approved.  

3. Coan Mill Stream (Dissolved Oxygen) listed as needing a TMDL study.      

4. Monroe Creek identified as impaired stream segment as part of a baseline and TMDL PDB loads study.  

5. Includes historic preservation protection; promotion of historic and natural site visitation.    

* Northumberland County VE zone Freeboard is 24".       

**All stream segments in each county are a part of the Chesapeake Bay Total Daily Maximum Load (TMDL) monitoring area. 

***All stream segments part of the Chesapeake Bay WIP.       
 



PART 1CDC Social Vulnerability Index 2018
Lancaster County,  Virginia

MAP PRODUCED 3/18/2020

FINAL - FOR EXTERNAL USE FINAL - FOR EXTERNAL USE

PART 2

Overall Social Vulnerability1
CDC SVI Themes

NC

VA

PA
OH

WV

KY

TN

MD

NJ

SC

DE

GA

ST602

ST201

ST354

ST200

ST3

£¤17

Tidew
ater

Trl

Tidew
ater

Trl

N
M
ain

S
t

N
M
ain

S
t

MaryBallRdMaryBallRd

J
e
s
s
ie

D
u
p
on

t
M
e
m
o
ri
a
l
H
w
y

J
e
s
s
ie

D
u
p
on

t
M
e
m
o
ri
a
l
H
w
y

C
o
u
rth

o
use

R

d

C
o
u
rth

o
use

R

d

Irv

ing
to
nR

d

Irv

ing
to
nR

d

W
hi

te
Ch

ap
elRd

W
hi

te
Ch

ap
elRd

R
iver

R
d

R
iver

R
d

UrbannaUrbanna

White StoneWhite Stone

KilmarnockKilmarnock

IrvingtonIrvington

SaludaSaluda

LANCASTERLANCASTER

Data Unavailable 3
0 1.5 3 4.50.75

Miles

Race/Ethnicity/Language7 Housing Type/Transportation8

Socioeconomic Status5 Household Composition/Disability6

CDC SVI 2018 – LANCASTER COUNTY,  VIRGINIA

Social vulnerability refers to a
community’s capacity to prepare for
and respond to the stress of
hazardous events ranging from
natural disasters, such as tornadoes
or disease outbreaks, to human-
caused threats, such as toxic chemical
spills. The CDC Social Vulnerability
Index (CDC SVI 2018)4 County Map
depicts the social vulnerability of
communities, at census tract level,
within a specified county. CDC SVI

2018 groups fifteen census-derived
factors into four themes that
summarize the extent to which the
area is socially vulnerable to disaster.
The factors include economic data as
well as data regarding education,
family characteristics, housing,
language ability, ethnicity, and vehicle
access. Overall Social Vulnerability
combines all the variables to provide
a comprehensive assessment.

Data Sources: 2CDC/ATSDR/GRASP, U.S. Census Bureau, Esri® StreetMapTM Premium.
Notes: 1Overall Social Vulnerability: All 15 variables. 3Census tracts with 0 population. 4The CDC SVI combines percentile rankings of US Census American Community Survey (ACS)
2014-2018 variables, for the state, at the census tract level.  5Socioeconomic Status: Poverty, Unemployed, Per Capita Income, No High School Diploma. 6Household Composition/
Disability: Aged 65 and Over, Aged 17 and Younger, Single-parent Household, Aged 5 and over with a Disability. 7Race/Ethnicity/Language: Minority, English Language Ability. 8Housing
Type/Transportation: Multi-unit, Mobile Homes, Crowding, No Vehicle, Group Quarters.
Projection: NAD 1983 Virginia Lambert.
References:  Flanagan, B.E., et al., A Social Vulnerability Index for Disaster Management. Journal of Homeland Security and Emergency Management, 2011. 8(1).
CDC SVI web page:  http://svi.cdc.gov.Agency for Toxic Substances and Disease Registry

Division of Toxicology and Human Health Sciences

Highest
(Top 4th)

Lowest
(Bottom 4th)

Vulnerability
(SVI 2018)2

Highest
(Top 4th)

Lowest
(Bottom 4th)

Vulnerability
(SVI 2018)2

Highest
(Top 4th)

Lowest
(Bottom 4th)

Vulnerability
(SVI 2018)2

Highest
(Top 4th)

Lowest
(Bottom 4th)

Vulnerability
(SVI 2018)2

Highest
(Top 4th)

Lowest
(Bottom 4th)

Vulnerability
(SVI 2018)2



  
Northern Neck Regional Hazard Mitigation 

Plan 2017 Update  
January 2018 

This report was funded in part by the Federal Emergency Management Agency through the Virginia 
Department of Emergency Management via grant agreement number PDM-2016-006 for $71,675.00. 

Lancaster County 

Town of Irvington 

Town of Kilmarnock 

Town of White Stone 

Northumberland County 

Richmond County 

Town of Warsaw 

Westmoreland County 

Town of Colonial Beach 

Town of Montross 



 

 

 

 

 

 

 

 

 

This page is left intentionally blank. 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Table of Contents  i
 

Table of Contents 
Table of Contents .......................................................................................................................... i 

List of Tables ............................................................................................................................ iii 

List of Figures ........................................................................................................................... v 

1.0  Executive Summary ...................................................................................................... 1-1 

1.1  Hazard Mitigation ..................................................................................................... 1-1 

1.2  Authority .................................................................................................................... 1-1 

1.3  Planning Area ............................................................................................................ 1-2 

1.4  Planning Committee Membership ......................................................................... 1-2 

1.5  Hazard Identification and Risk Assessment ......................................................... 1-3 

1.6  Mitigation Goals and Strategies .............................................................................. 1-4 

1.7  Capability Assessment, Implementation and Maintenance ............................... 1-7 

1.8  Acknowledgements .................................................................................................. 1-9 

1.9  Conclusion ................................................................................................................. 1-9 

1.10  Plan Organization ..................................................................................................... 1-9 

2.0  Introduction and Planning Process ............................................................................ 2-1 

2.1  Introduction ............................................................................................................... 2-1 

2.2  Planning Process ....................................................................................................... 2-2 

3.0  Community Profile ....................................................................................................... 3-1 

3.1  Physiography ............................................................................................................. 3-2 

3.2  Hydrology .................................................................................................................. 3-3 

3.3  Climate ........................................................................................................................ 3-4 

3.4  Land Use and Development Trends ...................................................................... 3-5 

3.5  Population .................................................................................................................. 3-7 

3.6  Race and Gender ....................................................................................................... 3-8 

3.7  Language .................................................................................................................... 3-9 

3.8  Age .............................................................................................................................. 3-9 

3.9  Education ................................................................................................................. 3-10 

3.10  Income ...................................................................................................................... 3-11 

3.11  Housing .................................................................................................................... 3-11 

3.12  Business and Labor ................................................................................................. 3-12 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Table of Contents  ii
 

3.13  Agriculture ............................................................................................................... 3-14 

3.14  Transportation ......................................................................................................... 3-15 

3.15  Infrastructure ........................................................................................................... 3-15 

4.0  Hazard Identification and Risk Assessment ............................................................. 4-1 

4.1  Introduction ............................................................................................................... 4-1 

4.2  Hazard Identification ............................................................................................... 4-2 

4.3  Risk Assessment ........................................................................................................ 4-7 

4.4  Vulnerability Assessment Overview...................................................................... 4-8 

4.5  Riverine Flooding .................................................................................................... 4-10 

4.6  Coastal Flooding ..................................................................................................... 4-25 

4.7  Coastal Erosion ........................................................................................................ 4-29 

4.8  Hurricanes ................................................................................................................ 4-34 

4.9  Severe Weather (Thunderstorms, Severe Wind, Lightning, and Hail) ........... 4-41 

4.10  Tornado .................................................................................................................... 4-46 

4.11  Winter Storm............................................................................................................ 4-54 

4.12  Drought .................................................................................................................... 4-59 

4.13  Wildfire ..................................................................................................................... 4-64 

4.14  Earthquakes ............................................................................................................. 4-70 

4.15  Summary/Conclusions on Vulnerability Assessment ....................................... 4-74 

5.0  Mitigation Strategy ....................................................................................................... 5-1 

5.1  Introduction ............................................................................................................... 5-1 

5.2  Existing Authorities, Policies, Programs, and Resources for Mitigation .......... 5-1 

5.3  Setting Mitigation Goals .......................................................................................... 5-1 

5.4  Selecting Mitigation Actions ................................................................................... 5-2 

5.5  Developing a Mitigation Action Plan .................................................................... 5-7 

6.0  Capabilities, Plan Implementation, and Maintenance ............................................. 6-1 

6.1  Capability Assessment ............................................................................................. 6-1 

6.2  Implementation ....................................................................................................... 6-21 

6.3  Maintenance ............................................................................................................. 6-23 

7.0  Plan Adoption ............................................................................................................... 7-1 

8.0  References ...................................................................................................................... 8-1 

9.0  Appendices .................................................................................................................... 9-1 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Table of Contents  iii
 

 

List of Tables 
Table 1‐1. Northern Neck Local Emergency Planning Committee 2017........................... 1-2 

Table 1‐2. Northern Neck Hazard Planning Consideration Levels ................................... 1-4 

Table 1‐3. Mitigation Categories and Project Types ............................................................ 1-5 

Table 1‐4. Community Capability Self‐Assessment Results ............................................... 1-8 

Table 2‐1. Northern Neck Mitigation Advisory Committee ............................................... 2-3 

Table 2‐2. Mitigation Advisory Committee Meeting Dates ................................................ 2-6 

Table 2‐3. Local Government Participation in Northern Neck Regional Plan 2017 Update
...................................................................................................................................................... 2-6 

Table 3‐1. Population Statistics for the Northern Neck ....................................................... 3-8 

Table 3‐2. Population Projections for Northern Neck, 2020‐2040 ...................................... 3-8 

Table 3‐3. Racial Demographics of the Northern Neck ....................................................... 3-8 

Table 3‐4. Gender Statistics for the Northern Neck ............................................................. 3-9 

Table 3‐5. Language Statistics for the Northern Neck ......................................................... 3-9 

Table 3‐6. Age Statistics for the Northern Neck ................................................................. 3-10 

Table 3‐7. Education Statistics for the Northern Neck ...................................................... 3-11 

Table 3‐8. Income Statistics for the Northern Neck ........................................................... 3-11 

Table 3‐9. Housing Statistics for the Northern Neck ......................................................... 3-12 

Table 3‐10. Northern Neck Unemployment Rates ............................................................. 3-13 

Table 3‐11. Top Ten Employment Sectors in the Northern Neck .................................... 3-13 

Table 3‐12. Northern Neck Agriculture ............................................................................... 3-15 

Table 4‐1. Hazard Events for Northern Neck Counties (January 2017) ............................ 4-3 

Table 4‐2. Total Unique Hazard Events in the Northern Neck (January 2017) ............... 4-4 

Table 4‐3. FEMA Declared Disasters for Northern Neck (1953‐2017) ............................... 4-4 

Table 4‐4. Hazard Specific Data Used for Analysis and Mapping .................................... 4-6 

Table 4‐5. Hazard Ranking Parameters ................................................................................. 4-8 

Table 4‐6. Critical Facilities in Northern Neck ...................................................................... 4-9 

Table 4‐7. Previous Occurrences of Flooding Events......................................................... 4-13 

Table 4‐8. FEMA NFIP Participation Dates ......................................................................... 4-15 

Table 4‐9. NFIP Policies in Force .......................................................................................... 4-15 

Table 4‐10. NFIP Claims as of 31 January 2017 ................................................................... 4-16 

Table 4‐11. Repetitive Loss Structures in the Northern Neck .......................................... 4-17 

Table 4‐12. Severe Repetitive Loss Structures in the Northern Neck .............................. 4-18 

Table 4‐13. Annualized Damages from Riverine Flooding Events .................................. 4-20 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Table of Contents  iv
 

Table 4‐14. TEIF Summary for Northern Neck ................................................................... 4-22 

Table 4‐15. Riverine Flooding Hazard Priority ................................................................... 4-25 

Table 4‐16. Storm Surge Impacts .......................................................................................... 4-26 

Table 4‐17. Notable Coastal Flooding Events ..................................................................... 4-26 

Table 4‐18. Annualized Damages from Coastal Flooding ................................................ 4-28 

Table 4‐19. Coastal Flooding Hazard Priority .................................................................... 4-29 

Table 4‐20. Northern Neck Top Areas of Coastal Erosion by County ............................ 4-32 

Table 4‐21. Building Exposure to Coastal Erosion in Northern Neck ............................. 4-34 

Table 4‐22. Coastal Erosion Hazard Priority ....................................................................... 4-34 

Table 4‐23. Saffir‐Simpson Hurricane Wind Scale and Typical Damages ...................... 4-35 

Table 4‐24. Previous Occurrences of Hurricane ................................................................. 4-37 

Table 4‐25. Annualized Damages from Hurricanes ........................................................... 4-40 

Table 4‐26. Hurricane Hazard Priority ................................................................................ 4-40 

Table 4‐27. Significant Severe Weather Events ................................................................... 4-43 

Table 4‐28. Frequency of Severe Wind Events .................................................................... 4-44 

Table 4‐29. Frequency of Hail Events ................................................................................... 4-45 

Table 4‐30. Annualized Damages from Severe Weather ................................................... 4-46 

Table 4‐31. Severe Weather Hazard Priority ....................................................................... 4-46 

Table 4‐32. Tornado Damage Scale ....................................................................................... 4-47 

Table 4‐33. Previous Occurrences of Tornado Events ....................................................... 4-50 

Table 4‐34. Annualized Damages from Tornados .............................................................. 4-53 

Table 4‐35. Tornado Hazard Priority ................................................................................... 4-54 

Table 4‐36. Previous Occurrences of Winter Storm Events .............................................. 4-55 

Table 4‐37. Annualized Damages from Winter Storm Events .......................................... 4-57 

Table 4‐38. Winter Storm Hazard Priority .......................................................................... 4-58 

Table 4‐39. Drought Severity Classification and Possible Impacts .................................. 4-59 

Table 4‐40. 2012 US Census of Agriculture General Information by County ................ 4-60 

Table 4‐41. Previous Occurrences of Drought Events ....................................................... 4-61 

Table 4‐42. Annualized Damages from Drought ............................................................... 4-63 

Table 4‐43. Drought Hazard Priority ................................................................................... 4-64 

Table 4‐44. Fires in the Northern Neck (2000‐2016) ........................................................... 4-67 

Table 4‐45. Wildfire Hazard Priority .................................................................................... 4-70 

Table 4‐46. Modified Mercalli Intensity Scale for Earthquakes ........................................ 4-71 

Table 4‐47. Modified Mercalli Intensity (MMI) and PGA Equivalents ........................... 4-72 

Table 4‐48. Earthquake Hazard Priority .............................................................................. 4-74 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Table of Contents  v
 

Table 4‐49. Hazard Rankings and Risk Assessment .......................................................... 4-75 

Table 4‐50. Northern Neck Annualized Hazard Events, Damages, Deaths, and Injuries 4-
77 

Table 4‐51. Annualized Hazard Events by County and the Northern Neck Region .... 4-77 

Table 4‐52. Annualized Hazard Damages by Type and County ..................................... 4-78 

Table 5‐1. STAPLEE Project Evaluation Criteria .................................................................. 5-4 

Table 5‐2. Hazard Mitigation Categories and Associated Projects .................................... 5-6 

Table 5‐3. Timeframes Defined ............................................................................................... 5-8 

Table 6‐1. Staffing Levels ......................................................................................................... 6-4 

Table 6‐2. Technical Capability Matrix by Jurisdiction ....................................................... 6-5 

Table 6‐3. Fiscal Capability Matrix by Jurisdiction .............................................................. 6-6 

Table 6‐4. Local Planning Mechanisms and Their Relationship to Hazard Mitigation .. 6-6 

Table 6‐5. NFIP Entry and FIRM Date ................................................................................. 6-10 

Table 6‐6. Availability of Ordinances and their Support for Hazard Mitigation .......... 6-17 

Table 6‐7. Northern Neck Hazard Mitigation Plan Update Maintenance Schedule ..... 6-24 
 

List of Figures 
Figure 1‐1. Northern Neck Planning District ........................................................................ 1-2 

Figure 3‐1. The Northern Neck Planning District ................................................................ 3-2 

Figure 3‐2. Virginia’s Major Watersheds ............................................................................... 3-3 

Figure 4‐1. Critical Facilities in the Northern Neck ........................................................... 4-10 

Figure 4‐2. FEMA Flood Zones in the Northern Neck ...................................................... 4-12 

Figure 4‐3. Repetitive Loss and Severe Repetitive Loss Properties ................................. 4-19 

Figure 4‐4. Total Exposure in the 100 Year Floodplain ..................................................... 4-23 

Figure 4‐5. Total Exposure in the 500 Year Floodplain ..................................................... 4-24 

Figure 4‐6. Typical Profile of a Chesapeake Bay Dune System ........................................ 4-30 

Figure 4‐7. Major Slump Feature Along Nomini Cliffs in Westmoreland County ....... 4-31 

Figure 4‐8. Wind Zones in the United States ...................................................................... 4-37 

Figure 4‐9. Formation of Hail (Source: NOAA) .................................................................. 4-42 

Figure 4‐10. Historic Tornado Tracks and Touchdowns in the Northern Neck ............ 4-49 

Figure 4‐11. Virginia Precipitation since 1900 ..................................................................... 4-61 

Figure 4‐12. Wildland Urban Interface Areas in Northern Neck ..................................... 4-66 

Figure 4‐13. Historic Wildfires in the Northern Neck ....................................................... 4-68 

Figure 4‐14. Wildfire Burn Potential in the Northern Neck .............................................. 4-69 

Figure 4‐15 Historical Earthquakes in the Commonwealth of Virginia ......................... 4-73 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Table of Contents  vi
 

Figure 6‐1. Sample Update Form .......................................................................................... 6-23 
 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Executive Summary  1-1
 

1.0 Executive Summary 
1.1 Hazard Mitigation 
Hazard mitigation is commonly defined as sustained actions taken to reduce or eliminate long-
term risk to people and property from hazards and their effects. A hazard mitigation plan states 
the aspirations and specific courses of action that a community intends to follow to reduce 
vulnerability and exposure to future hazard events. These plans are formulated through a 
systematic process centered on the participation of citizens, businesses, public officials, and 
other community stakeholders. 

A multi-jurisdictional hazard mitigation plan is the physical representation of a group of local 
jurisdictions’ commitment to reduce risks from natural hazards. Local officials can refer to the 
plan in their day-to-day activities and in decisions regarding land use and planning decisions, 
regulation and ordinance creation and enforcement, granting permits, capital improvement 
investments, and other community initiatives. Additionally, multi-jurisdictional hazard 
mitigation plans can serve as the basis for states to prioritize future grant funding as it becomes 
available. 

The Northern Neck Regional Hazard Mitigation Plan 2017 Update will continue to be a useful 
tool for all community stakeholders by increasing public awareness about local hazards and 
risks, and providing information about options and resources available to reduce those risks. 
Educating the public about potential hazards will help each jurisdiction protect itself against the 
effects of future hazards, and will enable informed decision-making regarding where to live, 
purchase property, or locate business. 

The 2011 plan was updated during 2017 by the Northern Neck Planning District Commission. 
The 2017 version of the plan includes the most recent population, demographics, a review of all 
mitigation strategies, goals, and objectives, and a review and update of most maps.  

1.2 Authority 
Beginning in 2003, the Commonwealth of Virginia encouraged the twenty-one planning districts 
in the Commonwealth to take the lead on development of local hazard mitigation plans. These 
plans, which are required by the Disaster Mitigation Act of 2000 (DMA 2000), help local 
governments determine risks and vulnerabilities and identify projects to reduce these risks. The 
Northern Neck Regional Hazard Mitigation Plan was developed through the coordination of the 
Northern Neck Planning District Commission (NNPDC). It should be noted that the area covered 
by this plan includes the unincorporated areas of Lancaster, Northumberland, Richmond, and 
Westmoreland Counties. Towns included in this plan are Colonial Beach, Irvington, Kilmarnock, 
Montross, Warsaw, and White Stone. 

The communities of the Northern Neck have established a Local Emergency Planning 
Committee (LEPC) to address local emergency management issues. Members of the LEPC are 
appointed by resolution by the counties. The mission of this committee was closely aligned to the 
needs of a Mitigation Advisory Committee. The planning district commission, therefore, decided 
to utilize the existing LEPC as its Mitigation Advisory Committee. Representatives included 
county administrators, planning directors, emergency services staff, school board officials, local 
non-profits and state agencies such as the Virginia Department of Transportation.  
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1.3 Planning Area 
The Northern Neck is a coastal region that is situated within easy driving distance of the major 
urban centers of Richmond, Norfolk, and Northern Virginia. The region is bordered to the east 
by the Chesapeake Bay, and situated between the Potomac River to the north and the 
Rappahannock River to the south.  

 
Figure 1-1. Northern Neck Planning District 

 

1.4 Planning Committee Membership 
The following agencies are designated members of the Mitigation Advisory Committee: 

 
Table 1-1. Northern Neck Local Emergency Planning Committee 2017 

Name Title Affiliation 

Jerry W. Davis Executive Director NNPDC 

John Bateman Regional Planner NNPDC 
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Table 1-1. Northern Neck Local Emergency Planning Committee 2017 

Name Title Affiliation 

Alex Eguiguren Technical Assistant NNPDC 

Frank Pleva County Administrator Lancaster County 

Wally Beauchamp Board of Supervisors Lancaster County 

Terrence McGregor Chief of Emergency Services Lancaster County 

Heather Brown Department  Coordinator Lancaster County 

Luttrell Tadlock County Administrator Northumberland County 

Rick McClure Emergency Services Chief Northumberland County 

Stuart McKenzie County Planner Northumberland County 

Morgan Quicke County Administrator Richmond County 

Greg Baker Emergency Services Chief Richmond County 

Mitch Paulette Captain Richmond County 

Jeff Beasley Emergency Services Chief Westmoreland County 

David Farmer Assistant Chief Emergency Services Westmoreland County 

Beth McDowell Planner Westmoreland County 

Darrin Lee Planner Westmoreland County 

Bill Cease IT Director Westmoreland County 

Val Foulds Town Manager Town of Colonial Beach 

Bob Hardesty Town Administrator Town of Irvington 

Marshall Sebra Planning/Zoning Administrator Town of Kilmarnock 

Patricia Lewis Town Manager Town on Montross 

Patrick Frere Town Manager Town of White Stone 

Tricia Chappell VDEM Region V VDEM 

Andy John Response & Recovery VDEM Region V VDEM 

Amy S. Howard Grant Administrator VDEM 

 

1.5 Hazard Identification and Risk Assessment 
The Hazard Identification and Risk Assessment (HIRA) is a key component of a hazard 
mitigation plan because it provides the solid fact base on which to base mitigation goals and 
strategies. The HIRA consists of three components:  

1. Identification of hazards that could affect the Northern Neck 
2. Profiling hazard events and determining what areas and community assets are the most 

vulnerable to damage from these hazards 
3. Estimation of losses and prioritization of potential risks to the community 
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Hazards were ranked by the steering committee and reevaluated during the planning process to 
determine the hazards with the largest impact on the Northern Neck communities. Certain 
hazards such as tsunami were not addressed due to the infrequency of occurrence and/or limited 
impact. The “severe weather” hazard category includes thunderstorm, severe wind, lightning and 
hail.  Table 1-2 summarizes the results of the hazard identification, which are explained fully in 
Section 4 of this plan. 

Table 1-2. Northern Neck Hazard Planning Consideration Levels 

Hazard Planning Consideration 

Coastal Flooding Significant 

Riverine Flooding Significant 

Hurricane Significant 

Tornado Significant 

Coastal Erosion Medium 

Severe Weather Medium 

Wildfire Low 

Winter Storm Low 

Drought Low 

Earthquake Low 

 

The HIRA describes each of these hazards in varying levels of detail consistent with the planning 
consideration level. In general, coastal flooding, riverine flooding, hurricanes, and tornados were 
found to be the most significant hazards in the Northern Neck.  

1.6 Mitigation Goals and Strategies 
The Northern Neck committee members used the results of the Hazard Identification and Risk 
Assessment (HIRA) as well as the Capability Assessment to develop goals and inform 
updated strategies, actions and projects for the region and their jurisdictions. The priorities 
differ somewhat from jurisdiction to jurisdiction. Each jurisdiction's priorities were developed 
based on historical damages, existing exposure to risk, community goals, and weaknesses 
identified in the Capability Assessment. 

Mitigation strategy status on the 2011 Hazard Mitigation strategies, actions and projects may be 
found in Appendix C. Some strategies were completed and have outlived their relevancy while 
others are ongoing programmatic activities which are included in the new strategies outlined in 
Section 5.0 and listed in more detail in Appendix D.  

The new 2017 to 2022 mitigation strategy, action and project types were re-organized into six 
categories shown in Table 1-3 that better correspond to County and Town government 
department organization, programs, and plans.  
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Table 1-3. Mitigation Categories and Project Types 

Category Project Type 

Prevention 

 Planning and zoning  
 Building codes  
 Open space preservation  
 Floodplain regulations  
 Stormwater management regulations  
 Drainage system maintenance  
 Capital improvements programming  
 Shoreline/riverine setbacks  

Property Protection 

 Acquisition/Demolition 
 Relocation 
 Building elevation  
 Critical facilities protection  
 Retrofitting (i.e., wind-proofing, floodproofing, seismic 

design)  
 Safe rooms, shutters, shatter-resistant glass  
 Insurance  

Natural Resource Protection 

 Land acquisition  
 Floodplain protection  
 Watershed management  
 Beach and dune preservation  
 Riparian buffers  
 Forest and vegetation management (i.e., fire resistant 

landscaping, fuel breaks)  
 Erosion and sediment control  
 Wetland preservation and restoration  
 Habitat preservation  
 Slope stabilization  
 Historic properties and archaeological site preservation 

Structural Projects 

 Reservoirs  
 Dams/levees/dikes/floodwalls/seawalls  
 Diversions/detention/retention  
 Channel modification  
 Beach nourishment  
 Storm sewers  

Emergency Services 

 Warning systems  
 Evacuation planning and management  
 Emergency response training and exercises  
 Sandbagging for flood protection  
 Installing temporary shutters for wind protection  
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Table 1-3. Mitigation Categories and Project Types 

Category Project Type 

Education & Awareness 

 Outreach projects  
 Speaker series/demonstration events  
 Hazard mapping  
 Real estate disclosure  
 Library materials  
 School children educational programs 
 Hazard expositions  

In addition, MAC members and their staff identified and prioritized mitigation strategies for their 
organizations and programs who were engaged by email or phone conversations. Priorities were 
developed from data collected on past damages, existing exposure to risk, community goals, and 
needs based on local knowledge of County and Town needs.   

The committee members reviewed the 2011 plan goals and revised them twice, at the April 5, 
2017 HIRA and Mitigation Goals Meeting and at the final May 31, 2017 Goals, Actions and Plan 
Implementation Meeting. The 2017 – 2022 Updated plan goals are:  

Goal 1: Promote new development that avoids undue risks posed by natural hazards and 
is resilient to natural disasters. 

Goal 2: Address natural hazards and vulnerabilities that represent a threat to the 
community. 

Goal 3: Ensure that the appropriate infrastructure is in place and maintained to ensure 
continued functionality of all critical services necessary to protect the residents, property 
and critical infrastructure of the Northern Neck. 

Goal 4: Enhance the capabilities of local government to address natural hazards to 
enhance the whole community for increased resilience. 

Goal 5: Increase natural hazard awareness of our citizens. Educate Northern Neck 
citizens and part-time residents on citizen and community hazard resilience. 

Goal 6: Participate and Comply with the National Flood Insurance Program (NFIP) 
through floodplain identification, mapping and floodplain management. 

In addition, the committee reviewed the objectives and strategies from the previous plan update 
during a lengthy discussion at the May 31, 2017 committee meeting. At that time they discussed 
success stories and lessons learned along with actions worthy of continuing for the 2017 to 2022 
planning cycle. Mitigation actions were organized into six strategy types further discussed in 
Section 5.0.  

 Prevention 
 Property Protection  
 Natural Resource Protection 
 Structural Projects 
 Emergency Services 
 Education and Outreach 
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Through discussions had by email, in person, and on the phone, 2011 actions to continue were 
supplemented with new 2017 to 2022 strategies, actions and projects. These were identified and 
prioritized for the planning district commission and each jurisdiction. Communities shared 
common strategies as well as developed community-specific actions that varied somewhat from 
jurisdiction to jurisdiction. Each jurisdiction's strategies were developed based on past 
damages, existing exposure to risk, community goals, and weaknesses identified in the 
Capability Assessment. 

1.7 Capability Assessment, Implementation and Maintenance 
The Capability Assessment evaluates the current capacity of the communities of the Northern 
Neck to mitigate the effects of the natural hazards identified in the Hazard Identification and 
Risk Assessment. By providing a summary of each jurisdiction's existing capabilities, the 
Capability Assessment serves as the foundation for designing an effective hazard mitigation 
strategy. Table 1-4 summarizes the results of the Capability Self-Assessment provided by 
participating jurisdictions. 
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Table 1-4. Community Capability Self-Assessment Results 
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Lancaster 
County 

Yes 
Yes 
(limited)

Yes Yes Yes (1) Moderate 

Northumberland 
County 

Yes Yes Yes Yes Yes Moderate 

Richmond 
County 

Yes Yes No No Yes Moderate 

Westmoreland 
County 

Yes Yes Yes Yes Yes Moderate 

NNPDC No Yes 
Local 
function 

Yes 
Local 
function 

High 

Town of 
Colonial Beach 

No Yes No No Yes (1) Moderate 

Town of White 
Stone 

Yes No Yes Yes No (county) High 

Town of 
Kilmarnock 

Yes Limited Yes Yes No Low 

Town of 
Montross 

Yes No (1) Yes No (1) No (1) Low 

High: No increase in capability needed. 

Moderate: Increased capability desired but not needed. 

Limited: Increased capability needed. 

(1): County supports or provides service function 

The towns of Irvington and Warsaw did not respond to the capability assessment survey.  

The capability assessment evaluates the current capacity of the Northern Neck Planning District 
Commission and its member local governments to mitigate the effects of the natural hazards 
identified in the updated hazard identification, risk assessment and vulnerability analysis 
summarized in Section 4.0. By providing a summary of each jurisdiction’s existing programs and 
policies, the capability assessment serves as the foundation for designing an effective hazard 
mitigation strategy.  

The plan outlines a procedure for implementation, maintenance, and plan updates. The Northern 
Neck Planning District Commission in partnership with the Local Emergency Planning 
Committee (LEPC) will be responsible for monitoring this plan. The Planning District 
Commission will request an annual progress update from the LEPC (Mitigation Advisory 
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Committee) participants and others designated as “Lead Agencies” for 2017 – 2022 Mitigation 
Strategies Alliance each January 31. Information will be consolidated and provided in a report to 
the Virginia Department of Emergency Management (VDEM) and the Department of Homeland 
Security (DHS) Federal Emergency Management Agency (FEMA) Region III. These annual 
progress reports will begin in 2018 and will include corrective action plans if needed, based on 
evaluation criteria set by the PDC, MAC or VDEM. In accordance with Federal Emergency 
Management Agency (FEMA) regulations, a written update will be submitted to the Virginia 
Department of Emergency Management and FEMA Region III every five years from the original 
date of the plan, unless circumstances (e.g., Presidential disaster declarations, changing 
regulations, etc.) require a formal update earlier. The public will be continually informed of 
changes to the plan as they occur.  

1.8 Acknowledgements 
The 2017 Plan update was supported by a Hazard Mitigation Assistance Pre-Disaster Mitigation 
grant program planning grant administered by VDEM with funding from the FEMA. The project 
was facilitated by Dewberry in Fairfax, Virginia. 

1.9 Conclusion 
The Northern Neck Regional Hazard Mitigation Plan 2017 Update embodies the continued 
commitment and dedication of the local governments and community members of the region to 
enhance the safety of residents and businesses by taking action before a disaster strikes. While 
nothing can be done to prevent natural hazard events from occurring, the region is poised to 
minimize the disruption and devastation that so often accompanies these disasters.  

1.10 Plan Organization  
The plan is organized as follows with detailed table and figure lists provided, by section, in the 
Table of Contents.  

Section 1.0 – Executive Summary provides the plan update context of counties, towns, and the 
planning area which is the area that the Northern Neck Planning District encompasses. The Local 
Emergency Planning Committee (LEPC) that served as the update project’s Mitigation Advisory 
Committee (MAC) is described, along with the planning process, Hazard Identification Risk 
Assessment outcome, refreshed mitigation plan goals and a brief summary of updated mitigation 
action organization and plan implementation.  

Section 2.0 – Introduction and Planning Process summarizes the nearly two-decade planning 
history behind the Disaster Mitigation Act of 2000, its regulatory requirements and the planning 
process used by the Northern Neck MAC during the plan’s update. 

Section 3.0 –Community Profile defines the processes followed throughout the update of this 
plan including a description of stakeholder involvement and outreach. This section also provides 
a physical and demographic profile of the Northern Neck examining characteristics such as 
geography, hydrography, development, people, and land uses. 

Section 4.0 – Hazard Identification and Risk Assessment evaluates the natural hazards likely 
to affect or impact the Northern Neck localities, quantifying whom, what, where, and how the 
area might be affected by natural hazards. Critical facility information has been redacted and is 
located in Appendix G, available upon request from the Northern Neck Planning District 
Commission in consultation with the LEPC.  
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Section 5.0 – Multiple Hazard Mitigation Strategy addresses local and regional hazard-related 
issues and concerns by establishing a revised framework for mitigation activities and policies. 
The strategy includes six revised goals and a range of updated mitigation strategies, actions and 
projects to support achievement of the goal to reduce hazard exposure to area citizens and to 
increase community resilience. Status on the 2010 mitigation strategies may be found in 
Appendix C and new 2017 – 2022 strategies, organized by six major mitigation project types, 
may be found in Appendix D.  

Section 6.0 – Community Capability Assessment, Implementation and Plan Maintenance 
Procedures describes available programs and resources that can support plan implementation. 
This section describes how the plan will be monitored, evaluated, and updated, including a 
process for continuing stakeholder involvement after the plan is completed. 

Section 7.0 – Plan Adoption described the local plan adoption process following FEMA Region 
III conditional approval of the plan update draft.  

Section 8.0 – References includes a list of the reports and data used to develop this plan. 

Section 9.0 –Appendices are included at the end of the plan, and contain supplemental reference 
materials and more detailed calculations and methodologies used in the planning process. The 
complete meeting and outreach support materials, history of federal disaster declarations in the 
region, additional HIRA data, and 2010 mitigation strategy status updates may all be found in the 
Appendices along with a detailed summary of updated information in the 2017 plan.  

Appendix A – Meetings and Outreach 

Appendix B – Additional Risk Assessment Information 

Appendix C – 2011 Mitigation Actions Update 

Appendix D – 2017 – 2022 Mitigation Actions 

Appendix E – Record of Changes 

Appendix F – Sample Adoption Resolutions 

Appendix G – Redacted Materials 

Appendix H – List of Abbreviated Terms  

Appendix I – Capability Assessment Summary 
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2.0 Introduction and Planning Process  
2.1 Introduction 
Mitigation is commonly defined as the sustained actions taken to reduce or eliminate long-term 
risk to people and property from hazards and their effects. A mitigation plan states the 
aspirations and specific courses of action that a community intends to follow to reduce 
vulnerability and exposure to future hazard events. These plans are formulated through a 
systematic process centered on the participation of citizens, businesses, public officials, and 
other community stakeholders. 

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

The Northern Neck Hazard Mitigation Plan will continue to be a useful tool for all community 
stakeholders by increasing public awareness about local hazards and risks, and providing 
information about options and resources available to reduce those risks. Educating the public 
about potential hazards will help each jurisdiction protect itself against the effects of future 
hazards, and will inform decision-making regarding where to live, purchase property, or locate 
business. 

The areas covered by this plan includes:  

 

Town of Colonial Beach 

Town of Irvington 

Town of Kilmarnock 

Lancaster County 

Town of Montross 

 

 

 

 

 

 

 

 

 

 

 

 

 

Town of White Stone  

Northumberland County 

Richmond County 

Town of Warsaw 

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

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

The requirements for local mitigation plans are found in Section 44 Code of Federal Regulations 
Part 201.6. FEMA’s “Local Multi-Hazard Mitigation Planning Guidance” issued on October 1, 
2011 provides updated FEMA interpretation and explanation of local plan mitigation regulations 
and FEMA’s expectations for mitigation plan updates. In addition, VDEM and FEMA now use 
the 2013 Local Mitigation Plan Review Tool to ensure that a plan meets FEMA’s regulatory 
requirements as well as additional requirements identified by the Commonwealth.  

2.2 Planning Process 
The Northern Neck Planning District Commission (PDC) is a voluntary organization of the 
region's four county governments, whose primary goal is to help find regional solutions to 
common problems. The Planning District Commission was formed by local governments in 1969 
under the authority of the Regional Cooperation Act. The commission was established to plan for 
the orderly and efficient physical, social, and economic development of Virginia's Northern Neck 
region. Activities and policies of the Commission, which are set by sixteen Commissioners 
appointed by local governing bodies, include a wide range of comprehensive planning, technical 
assistance, grant seeking, and regional coordination activities.  

The Northern Neck Regional Hazard Mitigation Plan incorporates a number of other plans, 
studies and reports that have been produced about the Northern Neck. These documents include 
county comprehensive plans, and shoreline erosion studies. Information about these plans and 
studies is included in Sections 3.0, 4.0, 5.0 and Section 6.0 of the plan and full reference 
information is provided in Section 8.0.  

The following jurisdictions agreed to participate and collaborate to develop the 2017 regional 
hazard mitigation plan update: 

 Lancaster County 
o Town of Kilmarnock  
o Town of Irvington 
o Town of White Stone 

 Northumberland County 
 Richmond County 

o Town of Warsaw 
 Westmoreland County 
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o Town of Colonial Beach 
o Town of Montross 

2.2.1 The Hazard Mitigation Technical Advisory Committee 
The communities of the Northern Neck established a Local Emergency Planning Committee 
(LEPC) to address local emergency management issues. Members of the LEPC are appointed by 
resolution by the counties. The membership of this committee is closely aligned to the needs of a 
Mitigation Advisory Committee so the Planning District Commission decided to use the existing 
LEPC as its Mitigation Advisory Committee. Additional members of the committee include 
county and town staff within the planning district commission. The Local Emergency Planning 
Committee is comprised of planning directors, emergency management personnel and staff.  

The Mitigation Advisory Committee worked with the Northern Neck Planning District 
Commission to update the Northern Neck Regional Hazard Mitigation Plan starting in 2017. The 
Northern Neck Planning District Commission acknowledges the following persons and their 
representative departments and organizations who served as the Mitigation Advisory Committee 
to this project through their role as the Northern Neck Local Emergency Planning Committee.  

 

Table 2-1. Northern Neck Mitigation Advisory Committee 

Name Jurisdiction/Organization Title Department 

Jerry W. Davis NNPDC Executive Director Administration 

John Bateman NNPDC Regional Planner Administration 

Alex Eguiguren NNPDC Technical Assistant Administration 

Frank Pleva Lancaster County County Administrator Administration 

Wally Beauchamp Lancaster County Board of Supervisors Administration 

Terrence McGregor Lancaster County 
Chief of Emergency 
Services 

Emergency Services 

Heather Brown Lancaster County Department Coordinator Emergency Services 

Luttrell Tadlock Northumberland County County Administrator Administration 

Rick McClure Northumberland County 
Emergency Services 
Chief 

Emergency Services 

Stuart McKenzie Northumberland County County Planner 
Planning 
Commission 

Morgan Quicke Richmond County County Administrator Administration 

Greg Baker Richmond County 
Emergency Services 
Chief 

Richmond County 

Mitch Paulette Richmond County Captain Richmond County 

Jeff Beasley Westmoreland County 
Emergency Services 
Chief 

Emergency Services 
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Table 2-1. Northern Neck Mitigation Advisory Committee 

Name Jurisdiction/Organization Title Department 

David Farmer Westmoreland County 
Assistant Chief 
Emergency Services 

Emergency Services 

Beth McDowell Westmoreland County Planner Planning 

Darrin Lee Westmoreland County Planner Planning 

Bill Cease Westmoreland County IT Director 
Information 
Technology 

Val Foulds Town of Colonial Beach Town Manager Administration 

Bob Hardesty Town of Irvington Town Administrator Administration 

Marshall Sebra Town of Kilmarnock 
Planning/Zoning 
Administrator 

Planning 

Patricia Lewis Town on Montross Town Manager Administration 

Patrick Frere Town of White Stone Town Manager Administration 

Tricia Chappell VDEM VDEM Region V 
Local Emergency 
Services Region V 

Andy John VDEM 
Response & Recovery 
VDEM Region V 

Local Emergency 
Services Region V 

Amy S. Howard VDEM Grant Administrator Finance 

Between November 2004 and July 2005, the Mitigation Advisory Committee held four meetings 
and supervised work on the area's first hazard mitigation plan. The Mitigation Advisory 
Committee members coordinated and consulted with other entities and stakeholders to identify 
and delineate natural hazards within the ten local jurisdictions, and to assess the risks and 
vulnerability of public and private buildings, facilities, utilities, communications, transportation 
systems, and other vulnerable infrastructure. A consultant helped facilitate development of the 
first plan. 

During late 2010, the Northern Neck Planning District Commission began working with local 
LEPC members and others to update the plan which was updated by PDC staff. In early 2011, 
the plan review process was formally kicked off and review of the plan began.  

In 2016, the PDC requested funding to update the 2011 plan and subsequently received a FEMA 
Pre-Disaster Mitigation program grant to support the 2017 plan update. The PDC contracted with 
Dewberry, on behalf of all participating jurisdictions, to update the plan during 2017. The 
Planning District Commission staff and the Mitigation Advisory Committee members worked 
with the consultants throughout the planning process to ensure that potential stakeholders 
participated in the planning process including reviewing the draft and final versions of the plan.  

2.2.2 Documentation of the Planning Process 
The plan update followed a traditional mitigation plan update process initiated with a regional 
HMP update kick-off meeting, followed by draft updating of the capability analysis, community 
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profile, and HIRA during March 2017. During April 2017, the draft HIRA was presented to the 
Mitigation Advisory Committee who then revised the 2011 plan goals.  

Local and PDC 2011 strategies were updated through phone calls and electronic communication. 
Following the final Mitigation Advisory Committee meetings on May 31, 2017, where the new 
goals were slightly revised, 2017 to 2022 actions were developed by the PDC and the 
participating jurisdictions. The new mitigation actions were prioritized and categorized into six 
traditional types of mitigation actions. In addition, the local government department who would 
lead accomplishment of the action and the local resources necessary for action achievement were 
documented for each new action. The final plan was drafted, made available through a variety of 
media outlets, and submitted to VDEM for review. Stakeholder engagement was encouraged 
through invitations to meetings, newsletter updates, and the outreach process throughout the 
project. Localities also engaged stakeholders at the community level, inviting discussion 
whenever possible. 

In the Commonwealth, the regional Planning District Commissions are composed of local 
jurisdictional elected officials such as members of county boards of supervisors, town council 
members, their appointees and chief administrative official such as the county/town 
administrator/manager. The majority of members are elected offices. For all land development 
activity, these are the officials who make final land development decisions, approve their 
comprehensive plans and ultimate adoption of the Northern Neck Hazard Mitigation Plan 2017 
Update. Throughout the update process, beginning with application for financial support through 
a VDEM/FEMA Hazard Mitigation Assistance grant, each respective local jurisdiction has been 
updated on plan development progress in monthly PDC reports and at monthly PDC meetings. 
The approval responsibility of these elected officials connects the plan update, which they adopt 
upon FEMA conditional approval, to local comprehensive plan, zoning change and land use 
development decisions which they also approve.  

Dewberry supported the update process of the Draft Northern Neck Planning District 
Commission Hazard Mitigation Plan 2017 Update. Since the Hazard Identification and Risk 
Assessment had only been minimally updated during the 2011 planning process, it was 
overhauled during the 2017 update to reflect priority hazards as advised by the Mitigation 
Advisory Committee. As part of the review and update process, the Northern Neck Planning 
District Commission conducted three Mitigation Advisory Committee meetings at the Northern 
Neck Planning District Commission office in Warsaw, Virginia. Follow-up meetings to work on 
2011 mitigation action updates, 2017 to 2022 new mitigation actions and local government 
program capacity were conducted by telephone meetings and email correspondence.  

The majority of necessary communication with local governments occurred through telephone 
calls and emails, as directed by the Mitigation Advisory Committee, to best accommodate 
budgets and schedules following numerous severe storm events that impacted the Northern Neck 
localities during the spring 2017. Table 2-2 documents formal meeting dates and their purposes. 
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Table 2-2. Mitigation Advisory Committee Meeting Dates 

Meeting Date Summary of Discussions 

February 27, 2017 

Kick-off Meeting: Introduced mitigation plan update process to the 
Mitigation Advisory Committee (Local Emergency Planning Committee), 
half of which had not participated in the 2011 update. Introductions were 
made, the schedule was presented and a visioning exercise was conducted to 
prioritize hazards for analysis.  

April 5, 2017 
HIRA Presentation Meeting: The Draft Hazard Identification and Risk 
Assessment which informed the Vulnerability Analysis for the Northern 
Neck region was presented to the Committee.  

May 31, 2017 

Goals, Mitigation Actions & Implementation Meeting: As only half of 
the committee was able to attend the April 5 meeting, the HIRA result 
highlights were reviewed. The plan goals, which had been revised during the 
April 5 meeting were also slightly revised. Each locality who had not 
responded to requests for 2011 mitigation action status as well as new 2017 
mitigation actions was provided with printed copies of their localities actions 
to supplement a digital MS Excel jurisdiction action table which had been 
emailed to each committee member. Plan public participation, outreach and 
local adoption processes were also discussed.  

 

Copies of the plan were made available to the Northern Neck's neighbors, the George 
Washington Regional Commission and the Middle Peninsula Planning District Commission for 
their review and input. Further copies of the plan were made available to the public at 
Rappahannock Community College and at the Northern Neck Planning District Commission. No 
comments were received from the public nor the George Washington Regional Commission and 
the Middle Peninsula Planning District Commission. 

Table 2-3. Local Government Participation in Northern Neck Regional Plan 2017 Update 
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Town of Colonial Beach X X X  X  X 

Town of Irvington X  X X   X 

Town of Kilmarnock X X X     

Lancaster County X X X X X  X 

Town of Montross X X X X    

Town of White Stone X X X    X 

Northumberland County X X X X X  X 
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Table 2-3. Local Government Participation in Northern Neck Regional Plan 2017 Update 
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Richmond County X X X    X 

Town of Warsaw   X  X   

Westmoreland County X X X X X  X 

Northern Neck PDC X X X X X X X 

 

When local jurisdictions reviewed their 2011 mitigation actions to report on status (Appendix C), 
they indicated whether to continue each action. Those to be continued were added to a slate of 
2017 to 2022 planning update cycle mitigation strategies which are included in Appendix D. The 
Town of Warsaw had no 2011 mitigation actions to update. Documentation of the Mitigation 
Advisory Committee meetings, including the sign-in sheets and presentations, are included in 
Appendix A.   

2.2.3 Public Participation and Stakeholder Input 
From 2006 to present, the Northern Neck Local Emergency Planning Committee (LEPC) has 
represented the community and their local government through appointment by member 
jurisdictions. The LEPC monitors mitigation activities and reports back to government bodies, 
administrators, and the public on progress made in mitigation goals and strategies. 

Given the rural nature of the Northern Neck communities, public officials and staff have a high 
degree of contact and interaction with the public and are fully informed of their concerns 
regarding hazards. The Planning Committee represented a comprehensive cross-section of 
constituents within the Northern Neck and was able to represent the spectrum of interests and 
concerns found there. 

The Northern Neck PDC publicized the 2017 plan update progress on their website located at 
http://northernneck.us/hazard-mitigation-planning/. Dates of the various meetings and the 
presentations given were posted for public review.  Further opportunities will be provided to 
comment on the plan during a public comment period initiated by the Northern Neck Planning 
District Commission as part of the 2017 regional adoption process.   

No feedback from the public was received through these efforts. 

2.2.4 Incorporation of Existing Plans and Studies 
The Northern Neck Regional Hazard Mitigation Plan 2017 Update incorporates information 
from a number of other plans, studies, and reports. These documents include: 

 College of William and Mary Virginia Institute of Marine Sciences Coastal Erosion 
Studies 

 2013 Virginia State Hazard Mitigation Plan, VDEM. 
 2012 Commonwealth of Virginia Emergency Operations Plan, VDEM 
 Virginia Department of Conservation & Recreation (DCR) climate reports 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Introduction and Planning Process  2-8
 

 Virginia Employment Commission Economic Data 
 Virginia Department of Forestry wildfire data and reports 
 Landslide Incidence and Susceptibility in the Conterminous United States, U.S. 

Geological Survey (USGS). 
 FEMA TEIF 2.0 Analysis 2014 and 2016 
 Jurisdictional Comprehensive and Emergency Operations Plans  
 USDA Census of Agriculture 
 2010 US Census Bureau and UVA Weldon Cooper Institute population data 
 2010 – 2016 American Community Survey population estimates 

Information about how these plans and studies were incorporated into in Sections 3.0, 4.0, and 
6.0 is in those sections where relevant and more specific data sources and information is cited. 
Full reference information is provided in Section 8.0, References. The progress of plan 
implementation, including the monitoring schedule, evaluating progress, success and lessons 
learned, and updates is included in Section 6.0 Capability, Maintenance and Monitoring.  
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3.0 Community Profile  
The Northern Neck encompasses four counties and six towns in the eastern part of Virginia:  

Counties:  

 Lancaster 
 Northumberland 
 Richmond 
 Westmoreland 

Towns:  

 Town of Colonial Beach 
 Town of Irvington 
 Town of Kilmarnock 
 Town of Montross 
 Town of Warsaw 
 Town of White Stone 

The Northern Neck is bound by the Potomac River on the north and east, the Chesapeake Bay on 
the east, the Rappahannock River to the south and west. In total, the planning area encompasses 
approximately 745 square miles. Based on total land mass, Lancaster County is the smallest 
county in the Northern Neck with 133 square miles. Westmoreland County is the largest at 229 
square miles. Northumberland and Richmond Counties are comparable at 192 and 191 square 
miles, respectively. The four counties share more than 1,110 miles of shoreline. Figure 3-1 
shows the Northern Neck Planning District with its associated towns and counties.  

Nearby localities to the south include Caroline County, Essex County, and Middlesex County. 
The Northern Neck is approximately 65 miles northeast of the City of Richmond, the state 
capital, and 120 miles southeast of Washington, D.C. The region’s northern border is the 
Potomac River and the State of Maryland.  
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Figure 3-1. The Northern Neck Planning District 

 

3.1 Physiography 
The Planning District is part of the greater Atlantic Coastal Plain, a landscape that is 
characterized by gently rolling hills and valleys, but also can be locally quite rugged where short, 
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high-gradient streams have incised steep ravine systems. The Planning District falls within two 
subprovinces of the Coastal Plain of Virginia. The Upland subprovince is characterized by low 
slopes and gentle drainage divides. Steep slopes develop in areas dissected by streams, and are 
also present where the upland meets the Potomac and Rappahannock Rivers. Elevations in the 
Upland subprovince range from 60 to 250 feet. The other subprovince is the Lowland 
subprovince, which is the flat, low-relief region along major rivers and near the Chesapeake Bay. 
Elevations in the Lowland subprovince range from 0 to 60 feet. The fall line, which delineates 
the division between Coastal Plain and Piedmont, lies to the west of the Northern Neck. 

3.2 Hydrology 
The Northern Neck lies within three major watersheds: the Potomac, the Rappahannock, and the 
Chesapeake Bay Coastal. Numerous creeks crisscross the Northern Neck, and the shoreline is 
marked by numerous inlets and coves. Figure 3-2 show the major watersheds of Virginia, 
emphasizing the Northern Neck in black bold outline. 

 
Figure 3-2. Virginia’s Major Watersheds1  

 

The Potomac Watershed comprises about 20% of the Chesapeake Bay watershed and is a major 
factor in the bay’s restoration. The Potomac Watershed spans 5,702 square miles, is the third 
largest in Virginia, and is fed mainly by the Shenandoah, South Branch Potomac, Monocracy, 
and Anacostia Rivers and also by the Conocoheague Creek. Major uses of water in this area are 
for public and domestic water supply, power plant cooling, industrial use, and agriculture. About 
600 million gallons per day (mgd) is used for the water supply, of which 500 mgd is used for the 
Washington area. About 1.6 billion gallons, most of which is returned to streams, is used daily 
for power plant cooling and industrial use. Population increases in the Washington area put 
major strain on the supply of drinking water, leading to issues related to water quality, legacy 
pollution, emerging contaminants, and reliability and safety of drinking water supplies. 

The Rappahannock Watershed is fed primarily by the Rappahannock River, Rapidan River, and 
Hazel River to the west of the planning district commission. The majority of the Northern Neck 

                                                 
1 Source: Virginia Department of Conservation and Recreation 
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falls within the bounds of this watershed. The Rappahannock Watershed covers about 2,715 
square miles and supports a variety of land uses: largely fishing with manufacturing, light 
industrial, and retail applications in the Northern Neck. According to U.S. Geological Survey 
data, the Rappahannock Watershed (above the fall line) has the highest yield (load/unit area) of 
total nitrogen, total phosphorous, and total suspended solids of all the Chesapeake Bay tributary 
basins in Virginia. This contributes to localized dead zones (little or no oxygen) closer the mouth 
of the Rappahannock each summer due to excess nutrient pollution. According to the Virginia 
Marine Resources Commission, commercial fish landings for shad and oyster in this area of the 
Rappahannock have declined precipitously since the early 1970s. 

The Chesapeake Bay Coastal Watershed is comprised of the Chesapeake Bay and is 2,577 square 
miles, though only a small portion of the Northern Neck falls within it. The Great Wicomico and 
Corrotoman Rivers flow through it. The Chesapeake Bay Coastal, along with the Potomac and 
the Rappahannock watersheds, are part of the larger Chesapeake Bay Watershed. The 
Chesapeake Bay is the largest estuary in North America and the third largest in the world. More 
than 150 major rivers and streams flow into the bay's 64,299 square mile drainage basin, which 
covers parts of six states (New York, Pennsylvania, Delaware, Maryland, Virginia and West 
Virginia) and all of Washington, D.C. The bay is approximately 200 miles long from its northern 
headwaters in Havre de Grace, Maryland to its outlet in the Atlantic Ocean in Virginia Beach, 
Virginia. The bay and its tidal tributaries have 11,684 miles of shoreline—more than the entire 
U.S. west coast. Approximately eight million acres of land in the Bay watershed are permanently 
protected from development. 

Since the early twentieth century, the Chesapeake Bay has experienced serious environmental 
degradation. Problems include large reductions in sea grass, reduced amounts of finfish and 
shellfish (especially oysters and crab), seasonal depletions in dissolved oxygen, and increases in 
sedimentation. Environmental concerns were voiced in the 1970s over the damage to key 
habitats and the decline in water quality. Species in bay waters were being negatively affected, 
resulting in threats to the commercial and recreational activities. Most marine scientists believe 
that these changes are related to ecological stress due to increased human activities. Causes 
include deforestation, agriculture (including fertilizers), urbanization, pollution, and sewage. 
Between 1990 and 2016, there was an observed 28% increase in the watershed’s population. In 
2016, the Chesapeake Bay Program estimated 18.1 million people lived in the Chesapeake Bay 
Watershed, a 0.4% increase from 2015. Experts predict the watershed’s population will pass 20 
Million by 2030 and reach 21.1 Million by 2040. 

3.3 Climate 
The Northern Neck lies within the Atlantic Coastal Plain, with flat topography and sandy or 
muddy soil. This region has a humid subtropical climate, with hot, humid summers and a short, 
mild to cool winter. This humid subtropical climate is strongly influenced by Chesapeake Bay 
and the Atlantic Ocean, both of which moderate the weather but do not prevent ice formation 
almost every winter on the bay’s northern tributaries. Mountains to the west produce blocking 
and steering effects on storms and air masses from the Great Lakes. The open water bodies that 
border the Northern Neck provide a buffer to atmospheric changes and allow for breezes that 
offset humidity.  

Average high temperatures in the Northern Neck are about 77°F in the summer and 38°F in the 
winter. Precipitation is high, particularly along the coast, and seasonal. Average annual rainfall is 
approximately 43 inches and average annual snowfall is 15 inches. 
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3.4 Land Use and Development Trends 
The jurisdictions in the Northern Neck are primarily rural. There are six incorporated towns in 
the four counties. The towns typically have a more suburban development pattern with a central 
node around the intersection of two primary roads, or as a corridor along a primary road. 

3.4.1 Lancaster County 
Lancaster County covers approximately 135 square miles, or approximately 86,267 acres of land. 
The county is rural in nature with limited public infrastructure. Due to limited public water 
supply and wastewater treatment infrastructure, development in Lancaster County usually 
requires on-site sewage facilities for disposal of waste and individual or community wells for 
domestic water supplies. Therefore, development of land in Lancaster County is closely tied to 
the physical characteristics of the land. This close bond with the land is further magnified by the 
wide variety of environmentally sensitive areas found in the county including steep slopes, 
floodplains, prime agricultural lands, wetlands, and soils not suitable for septic systems.  

Roughly 65% of Lancaster County land is limited in some form. Specific physical limitations to 
development that cause concern include the suitability of soils for septic systems, the loss of 
prime agricultural farmlands to development, and the presence and location of shrink-swell soils. 
The continuing loss of farmland to other uses is a trend that needs to be stopped and ideally 
reversed. Farmlands provide acres of pervious land surface that act as recharge areas for 
groundwater aquifers. As more land is developed, remaining recharge areas become increasingly 
important. This is of particular importance to Lancaster County, which is entirely dependent on 
groundwater aquifers for its drinking water supply. Loss of prime agricultural farmlands also 
strains local employment. According to the 2010 Census, employment related to farming, fishing 
and forestry declined over 72% between 1990 and 2010 (253 jobs to 69 jobs). 

Fortunately, some of the recent development activity in Lancaster County has focused on areas 
near existing towns, leaving many farms intact. However, it is likely that development 
momentum could start impacting rural areas as farmers retire and capitalize on their equity in the 
land. Furthermore, from a development economics standpoint, the attractiveness of farmland due 
to the flat topography and lower site clearing and preparation costs will increase development 
pressure on these areas. There is still a large quantity of land without development limitations 
that is suitable for development. About one-third of the county land is without development 
constraints.  

Lancaster County is known for its tourist and recreational attractions. Historic sites, buildings 
and marinas attract visitors throughout the year. The retiree population is increasing while 
younger generations are leaving the area.  The county's comprehensive plan states the need to 
retain the rural character of the county while providing economic opportunity to encourage 
younger generations to stay. 

3.4.2 Northumberland County 
According to the draft 2016 Northumberland County Comprehensive Plan, the most significant 
land uses in Northumberland County are agriculture and forestry. Farming and forest uses have 
remained fairly untouched by development, except for conversions of land to development along 
waterfronts. Residential development is concentrated along roads and the waterfront. 
Manufactured homes are scattered throughout the county, but like other types of residential 
development, are found primarily along roads. Commercial development tends to occur along 
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highways and in villages such as Fairport and Reedville. Marinas and industrial sites are found 
along the waterfront.  

New subdivisions can serve as an important indicator to evaluate development potential because 
once subdivision lots are recorded and streets developed to serve them, the landscape of that site 
is changed forever. This is why subdivision ordinances were one of the first planning tools 
mandated by Commonwealth of Virginia legislation. Subdivisions have played an important role 
in Northumberland County development during the last two decades, particularly along the 
waterfront. 

Prime farmland is a component of a healthy economy in Northumberland County. The county 
has policies in place that can protect prime farmland to maintain agricultural production at a high 
levels which supports taxable income, and reduce pollution at the same time. Deferred land use 
value taxation allows landowners to maintain their land in agricultural and forest production to 
reduce property taxes. If a landowner develops property enrolled in the program, they must repay 
the balance between the deferred and full tax rate for the previous five tax years. This program 
has helped maintain farm production in the county and has slowed conversion to residential 
development.  

3.4.3 Richmond County 
Agricultural land use dominates the landscape of primarily rural Richmond County. Agricultural 
and forest land protection is a primary objective of the county’s Comprehensive Plan which 
designates most of the county land area for agriculture or forestry use. While forests cover 
approximately 59% of the county, agriculture is visible because the transportation network is 
adjacent to these lands. Many of the original roads found in Richmond County were constructed 
to accommodate the movement of people, equipment, and crops associated with farming. During 
the second half of the twentieth century roads evolved for automobile and truck use. 
Development is managed by ensuring that the best and most productive cultivated and forested 
lands are not divided into lots or removed from production.  

Early in the 20th century, agriculture, fishing and timber were the main industries in Richmond 
County, but they have since been replaced by the retail trade and service industries centered in 
the Town of Warsaw. The retail trade and service industries work to support agricultural and 
forestry operations. Commercial and industrial designations for growth are limited to the Town 
of Warsaw. Convenient shopping, job opportunities, and a viable tax base are the most important 
components of business development. The Richmond County Board of Supervisors purchased 57 
acres of land within the Town of Warsaw for development into Commerce Park. The site has 
been zoned for industrial and manufacturing uses and is the primary business development site 
for Warsaw and Richmond County.  

The county recognizes the need for additional public recreational facilities. The Richmond 
County Board of Supervisors also purchased 85 acres of land adjoining Commerce Park for the 
development of a multi-function community park that would support the county fair and new 
sports facilities. It is anticipated that the adjoining facilities will provide an excellent opportunity 
for job creation and enhancement of cultural and recreational resources. 

Richmond County envisions limited residential development along existing roads, predominantly 
in the southeastern half of the county. Roads in higher elevations, where soils are better, are seen 
as the predominant area for low density residential, while additional residential development is 
envisioned along the shorelines of the Rappahannock and its navigable tributaries where 
environmental and soil conditions will permit. According to the 2013 Richmond County 
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Comprehensive Plan, rural villages are planned at six locations throughout the county. Intensive 
development is rare except within and adjacent to the Town of Warsaw where it is possible that 
urban development will spill over into the county.  

3.4.4 Westmoreland County 
Westmoreland County remains a rural locality featuring numerous waterfront communities. The 
majority of the land is currently used for forestry or agriculture. Forestland is the most common 
land use in the county. Today, there are very few mature, diverse hardwood forests remaining in 
Westmoreland County. Intensive harvesting is occurring across the region, with retention only 
required for buffering along streams and wetlands. The forest landscape is extremely important 
to the future of the community for numerous reasons, including: maintained air quality, wildlife 
habitat, recreational and spiritual uses, tourism, and minimized soil erosion. 

Agricultural land use is the second most common land use. Rotational grain - corn, soybeans and 
wheat –account for an estimated two thirds of the county’s total annual agricultural income. 
While a downward trend is not clearly established, future development in the county will pose a 
threat to farming through displacement and conflicting land uses. Dust, smells, and nighttime 
operations are some of the complaints that nearby residents often make about farms that can 
discourage the farmer or cause a change in farm practices. A gradual decline in farming can also 
mean the loss of support services for the farms or distribution channels for farm products, 
making farming more difficult.  

Residences and businesses are distributed throughout the county, but are often clustered near the 
Towns of Colonial Beach and Montross, or in one of the numerous small communities. 
Residential land use includes: multi-acre tracts, subdivisions, apartments, and townhouses. There 
is also an unusually high percentage of seasonal homes used recreationally. Recent construction 
of residential dwellings in the county has typically followed two paths: either isolated homes, 
usually on waterfront lots; or residential subdivisions and town neighborhoods. Residential 
subdivisions are mostly located along the county’s creeks, bays, or rivers. Predominant 
businesses include construction, retail trade, accommodations and food services, architecture and 
engineering, real estate, health care and social assistance, and art and entertainment. 

Westmoreland County will have to manage future development to maintain its rural atmosphere 
while still providing opportunities for growth near its towns. One approach to maintaining the 
rural economy is to identify areas where additional growth would be appropriate in existing 
development, while maintaining the existing character of the area. Use of this approach with the 
relatively slow recent rate of growth in the county may enable a long transitional period 
continuing the zoning districts that shaped existing development.  

3.5 Population 
The total population for the Northern Neck was 49,560 in 2016 using the newest population 
estimates from the U.S. Census Bureau’s 2016 American Community Survey (Table 3-1). This is 
a 1.75% decrease in total population since 2010. Three of the four counties experienced negative 
growth rates, with Westmoreland experiencing the only positive growth rate of 0.8%. Population 
projections for the Northern Neck are somewhat consistent with the U.S. Census population 
percent change from 2010 to 2016. Lancaster and Northumberland counties are projected to 
experience population decreases through 2040, while Richmond and Westmoreland counties are 
projected to experience population growth (Table 3-2). Generally, population is projected to be 
relatively flat for the next two decades.  
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Table 3-1. Population Statistics for the Northern Neck 

Jurisdiction 
Estimated Population, 

2016 
Percent Change in 

Population, 2010 - 2016 

Lancaster 10,972 -3.70% 

Northumberland 12,222 -0.90% 

Richmond 8,774 -5.20% 

Westmoreland 17,592 0.80% 

Northern Neck (total) 49,560 -1.75% 

Source: 2016 American Community Survey (ACS), 2010 Decennial Census 

 
Table 3-2. Population Projections for Northern Neck, 2020-2040 

Jurisdiction 2020 2030 2040 

Lancaster 11,192 10,935 10,533

Northumberland 12,099 11,989 11,716

Richmond 8,982 9,125 9,139

Westmoreland 17,941 18,482 18,758

Northern Neck (total) 50,214 50,531 50,146

Source: Demographics Research Group of the Weldon Cooper Center for Public Service, March 2017 

 

3.6 Race and Gender 
Nearly the entire population (98.3%) of the Northern Neck reports being a single race according 
to U.S. Census Bureau’s 2015 Population Estimates Program. The region’s average population 
by race is 69.6% White alone, 27.5% Black or African American alone, and 0.7% Asian alone 
(Table 3-3). An average of 0.5% of Northern Neck residents reported being other races alone, 
and 1.7% reported being two or more races.  

Table 3-3. Racial Demographics of the Northern Neck 

Jurisdiction 
White 
Alone 

African 
American 

Alone 

Asian 
Alone 

Other Races 
Alone 

Two or 
More Races 

Lancaster 69.9% 27.9% 0.8% 0.3% 1.1% 

Northumberland 73.3% 24.7% 0.4% 0.3% 1.2% 

Richmond 66.8% 30.2% 0.7% 0.5% 1.9% 

Westmoreland 68.5% 27.3% 0.8% 0.8% 2.5% 

Northern Neck 
(average) 

69.6% 27.5% 0.7% 0.5% 1.7% 
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Jurisdiction 
White 
Alone 

African 
American 

Alone 

Asian 
Alone 

Other Races 
Alone 

Two or 
More Races 

Source: 2015 U.S. Census Bureau Population Estimates Program 

In the Northern Neck, there are slightly more males than females, with male persons accounting 
for 50.1% of the population and female persons make up the remaining 49.9% of the population. 
Richmond County has the largest difference in percentage of population that are females versus 
males, likely do to the presence of a correctional center in Haynesville.  

Table 3-4. Gender Statistics for the Northern Neck 

Jurisdiction Female Male 

Lancaster 53.10% 46.90% 

Northumberland 50.90% 49.10% 

Richmond 44.30% 55.70% 

Westmoreland 51.40% 48.60% 

Northern Neck (average) 49.90% 50.10% 

Source: 2015 U.S. Census Bureau Population Estimates 

 

3.7 Language 
About 3.6% of residents in the Northern Neck were foreign-born and 4.5% of persons age five 
and older speak a language other than English at home. These statistics indicate there may be a 
portion of the Northern Neck that may require special consideration when developing hazard 
reduction and outreach strategies for the community.  

Table 3-5. Language Statistics for the Northern Neck 

Jurisdiction 
Foreign born persons, 

percent, 2011-2015 

Language other than English 
spoken at home, percent of 

persons age 5 years+, 2011-2015 

Lancaster 1.90% 3.60% 

Northumberland 2.50% 2.30% 

Richmond 6.60% 8.50% 

Westmoreland 3.20% 3.70% 

Northern Neck (average) 3.60% 4.50% 

Source: American Community Survey (ACS) 5-Year Estimates 

 

3.8 Age 
Age can be used to identify certain groups of the population that have heightened risk to certain 
hazards. The 2015 U.S. Census Bureau’s Population Estimates Program data shows that about 
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4.2% of the population in the Northern Neck is under the age of five and approximately 16.5% is 
under the age of 18. The Northern Neck age distribution is less than the Virginia total of 6.1% 
under the age of five and 22.3% under the age of 18. Additionally, the population that is 65 and 
older (28.7%) is double that of the Commonwealth’s (14.2%).  

Table 3-6. Age Statistics for the Northern Neck 

Jurisdiction 
Persons 

under 5 years
Persons under 

18 years 

Persons 
between 18 

and 65 years 

Persons 65 
years and 

over 

Lancaster 3.60% 14.60% 45.80% 36.00% 

Northumberland 3.80% 15.50% 45.80% 34.90% 

Richmond 4.00% 17.00% 59.10% 19.90% 

Westmoreland 5.50% 18.80% 51.70% 24.00% 

Northern Neck (average) 4.20% 16.50% 50.60% 28.70% 

Source: 2015 U.S. Census Bureau Population Estimates Program 

 

The counties of the Northern Neck are recognized as popular retirement communities. Lancaster 
and Richmond Counties have seen a trend towards an aging population of both long-term 
residents and newly relocated retirees. New residents are attracted to the Northern Neck's 
proximity to water, reasonable land and housing prices, low taxes, and rural character. There has 
been an increase in demand for residential development, recreational opportunities, and medical 
services aimed at senior citizens. During the recent recession there was an abundance of listed 
residential property throughout the Northern Neck. Consideration for the needs of the younger 
and older generations should influence development of public awareness mitigation strategies. 

3.9 Education 
Data from the U.S. Census Bureau’s 2015 Population Estimates Program approximates that 
about 84.6% of residents in the Northern Neck graduated from high school and 21.1% hold 
bachelor’s degrees or higher. Education levels are lower than Virginia averages (88.3% 
graduated from high school and 36.3% with bachelor’s degrees or higher). Lancaster County has 
a higher education rate that is closer to the state average (27.9%). Education levels, coupled with 
the population characteristics described in the previous paragraphs, should influence mitigation 
and emergency management public outreach program development. The content and delivery of 
public outreach programs should be consistent with the audiences’ needs and ability to 
understand complex information.  
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Table 3-7. Education Statistics for the Northern Neck 

Statistics 
High school graduate or higher, 
percent of persons age 25 years+ 

Bachelor's degree or higher, 
percent of persons age 25 

years+ 

Lancaster 90.00% 27.90% 

Northumberland 88.10% 25.40% 

Richmond 79.10% 12.70% 

Westmoreland 81.10% 18.30% 

Northern Neck 
(average) 

84.60% 21.10% 

Source: 2015 U.S. Census Bureau Population Estimates Program 

 

3.10 Income 
As of 2015, the average median household income in the Northern Neck was approximately 
$49,365, 24% lower than the state average of $65,015 according to the U.S. Census Bureau. 
About 14.65% of residents within the Northern Neck live below the poverty line. This rate is 
slightly lower than that of the national rate of 14.8% in 2015, but higher than the state rate of 
11.2%. Northumberland County has a slightly higher median household income and per capita 
income than the other counties in the Northern Neck. Overall, the income statistics summarized 
in Table 3-8 indicate that a significant portion of the population in the Northern Neck may not 
have the resources available to them to undertake mitigation projects that require self-funding.  

Table 3-8. Income Statistics for the Northern Neck 

Jurisdiction 
Median household 

income (in 2015 
dollars), 2011-2015 

Per capita income in 
past 12 months (in 
2015 dollars), 2011-

2015 

Persons in poverty, 
percent 

Lancaster $50,374 $31,062 13.10% 

Northumberland $51,885 $31,280 13.70% 

Richmond $47,288 $19,407 17.70% 

Westmoreland $47,911 $25,992 14.10% 

Northern Neck 
(average) 

$49,365 $26,935 14.65% 

Source: 2015 U.S. Census Bureau Population Estimates Program 

 

3.11 Housing 
As of 2015, there were an estimated 31,516 housing units in the Northern Neck according to the 
U.S. Census Bureau (Table 3-9). Westmoreland County has the most housing units and 
Richmond County has the least. Only 4.7% of the housing units in the Northern Neck are multi-
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unit structures. Lancaster County has the most multi-unit structures (560 units) while Richmond 
County has the highest percentage in the Northern Neck with 7.8% (308 units). 

About 77% of residents own their homes in the Northern Neck. Northumberland County has the 
highest homeownership rate of 83.70% while Richmond County has the lowest at 74.40%. All of 
the homeownership rates are significantly higher than the national average of 63.90% or the state 
average of 66.20%. When considering mitigation options, special attention should be given to the 
difference in capabilities between owners and renters. As previously stated, it is a “buyer’s 
market” on the Northern Neck with more than 600 residential properties listed for sale currently. 
Many of these are “second” homes used as vacation or weekend homes by out-of-area owners 
from Northern Virginia or the Richmond Metropolitan area. A surge of homes was listed for sale 
during the recession during the past decade with many still remaining on the market.  

Table 3-9. Housing Statistics for the Northern Neck 

Jurisdiction Housing units 
Owner-occupied 
housing unit rate 

Median value of owner-
occupied housing units 

Lancaster 7,607 75.00% $229,100

Northumberland 9,156 83.70% $242,000

Richmond 3,922 74.40% $150,000

Westmoreland 10,831 74.60% $191,600

Northern Neck  31,516 76.90% $203,175

Source: 2015 U.S. Census Bureau Population Estimates 

 

3.12 Business and Labor 
Most Northern Neck counties face unemployment and underemployment challenges. The decline 
in traditional industries and the growth in retirement and second home development are changing 
employment landscape. The area’s unemployment rates are generally lower than the U.S. 
average but higher than Virginia’s average (Table 3-10). The Northern Neck region was 
impacted by the 2008 recession but is recovering at about the same rate as the U.S. average. The 
Virginia Employment Commission (VEC) projects that employment for the Northern Neck will 
increase by about 9.25% by 2024.  
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Table 3-10. Northern Neck Unemployment Rates 

Year 
Northern 

Neck 
Virginia United States 

2006 4.30% 3.10% 4.60% 

2007 4.30% 3.00% 4.60% 

2008 5.30% 3.90% 5.80% 

2009 8.30% 6.70% 9.30% 

2010 8.40% 7.10% 9.60% 

2011 8.10% 6.60% 8.90% 

2012 7.50% 6.10% 8.10% 

2013 7.00% 5.70% 7.40% 

2014 6.70% 5.20% 6.20% 

2015 5.70% 4.50% 5.30% 

2016 4.90% 4.00% 4.90% 

Source: Virginia Employment Commission, Economic Information & Analytics, 
Local Area Unemployment Statistics. 

 

The rural nature of the communities in the Northern Neck is reflected in the top 10 employment 
sectors summarized in Table 3-11.  

Table 3-11. Top Ten Employment Sectors in the Northern Neck 

Industry Employment 

Local Government 2,127 

Retail Trade 1,801 

Health Care and Social Assistance 1,661 

Manufacturing 1,416 

Accommodation and Food Service 1,088 

State Government 803 

Construction 798 

Other Services (except Public Administration) 572 

Professional, Scientific, and Technical Services 455 

Source: Virginia Employment Commission, Economic Information & Analytics, Quarterly Census 
of Employment and Wages (QCEW), 4th Quarter (October, November, December) 2016. 

 

According to profiles developed by the Virginia Economic Development Partnership, major 
employers in the Northern Neck region are listed by county below. 
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Lancaster County: 

 Rappahannock General Hospital 
 Lancaster County School Board 
 Rappahannock Westminster Canterbury 
 Walmart 
 Manufacturing Techniques, Inc. 
 Tides Inn 

Northumberland County: 

 Northumberland County School Board 
 Omega Protein 
 County of Northumberland 
 Carry On Trailer Corporation 

Richmond County: 

 Haynesville Correctional Center 
 Richmond County School Board  
 Rappahannock Community College 
 County of Richmond 

Westmoreland County: 

 Westmoreland County School Board  
 Carry On Trailer Corporation  
 County of Westmoreland 
 Bevans Oyster Company 
 Town of Colonial Beach Schools 

3.13 Agriculture 
Agriculture is a major economic sector in the Northern Neck. Total agricultural sales exceed $77 
million annually, with the vast majority of revenue from the sales of crops including those from 
nurseries, greenhouses and vineyards. Major crops in the Northern Neck include soybeans, corn, 
and wheat. According to the 2010 U.S. Census, employment in Lancaster County related to 
farming, fishing and forestry declined over 72% between 1990 and 2010 (253 jobs to 69 jobs).2 
Table 3-12 summarizes agriculture in the Northern Neck region based on 2012 Agricultural 
Census statistics.  

                                                 
2Cited in the 2013 Lancaster County Comprehensive Plan 
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Table 3-12. Northern Neck Agriculture 

Jurisdiction 
Land in 
Farms 
(acres)  

Total Value of 
Agricultural 

Products Sold 

Total Value of 
Crops, including 

nursery and 
greenhouse crops 

Total Value of 
livestock, 

poultry, and 
their products 

Lancaster 10,695 $4,864,000 $4,690,000 $174,000

Northumberland 43,270 $21,357,000 $20,999,000 $359,000

Richmond 32,373 $15,467,000 $14,648,000 $819,000

Westmoreland 59,378 $35,758,000 $30,725,000 $5,032,000

Total 145,716 $77,446,000 $71,062,000 $6,384,000

Source: 2012 U.S. Census of Agriculture  

 

3.14 Transportation 
The Northern Neck is a peninsula bound by two rivers and the Chesapeake Bay. Transportation 
options are somewhat more limited than in surrounding counties. 

US-360 is the main east-west route, while State Route-3 (SR-3) is the major north-south route in 
the Northern Neck. No interstate serves the Northern Neck directly, though Interstate-95, the 
major north to south route on the East Coast, is easily accessible via SR-3 (about 30 miles from 
the northern most point in Westmoreland County). US-17 is accessible via US-360 (across the 
Rappahannock River over Downing Bridge). 

The closest commercial airports are in Richmond and Newport News (both approximately 55 
miles away from the Northern Neck). Two general aviation facilities, Tappahannock Municipal 
Airport and Hummel Field, also serve the Northern Neck. There is no rail service to the Northern 
Neck. 

A number of rivers run through the Northern Neck. The Potomac and Rappahannock Rivers and 
the Chesapeake Bay are all navigable by medium to large ships. However, the nearest major 
commercial ports are in Richmond and Norfolk, Virginia. There are several grain barge facilities 
in the Northern Neck that are used to transport agricultural products. Many local marinas 
servings dockage for pleasure craft dot the shorelines of the Northern Neck. 

A bridge on SR-3 crosses the Rappahannock River between White Stone in Lancaster County 
and Grey's Point in Middlesex County. An additional bridge on US-360 spans the Rappahannock 
River at Richmond County and Tappahannock in Essex County. Seasonal (summer) passenger 
ferries run to Tangier Island and Maryland's Smith Island. VDOT operates two ferries in the 
Northern Neck, one at Sunnybank in Northumberland County and the other at Merry Point in 
Lancaster County. 

3.15 Infrastructure 
3.15.1 Electricity 
The Northern Neck is served by two electricity providers: Dominion Virginia Power and the 
Northern Neck Electric Cooperative (Touchstone Energy Cooperatives). The Virginia Electric & 
Power Company operates a Petroleum Power Plant in the Town of Warsaw, in Richmond 
County.  
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Northumberland County’s Middle/High School was the first of its kind at the time to have a wind 
turbine installed on February 11, 2011. The turbine is primarily used as an educational tool, 
giving the students the opportunity to learn through hands-on and interactive curricula.  

3.15.2 Heating and Gas 
AmeriGas Propane and Revere Gas serve the Northern Neck area’s heating and gas needs.  

3.15.3 Telephone 
Telephone service for the Northern Neck is primarily provided by Verizon.  

3.15.4 Public Water and Wastewater 
Public water systems serve residents and businesses within the towns of Colonial Beach, 
Kilmarnock, Montross and Warsaw. Wastewater treatment is available in the towns of Colonial 
Beach, Montross, Kilmarnock, and Warsaw. The Reedville Sanitary District and Montross-
Westmoreland Sewer Authority provide wastewater services. Westmoreland County also serves 
the Coles Point and Washington District areas with public wastewater services.  

Private well and onsite sewage systems serve the remainder of the Northern Neck. According to 
the 2016 Northumberland County Comprehensive Plan, there is a high concentration of soils of 
poor quality for septic tanks located in the low-lying areas seaward of the Suffolk Scarp, in 
addition to other upland areas located along stream beds and banks. This poor soil quality 
challenges future development in this region.  

3.15.5 Television 
Cable television is available in this area through MetroCast, DirecTV, Dish TV, and Verizon 
Fios.  

3.15.6 Internet 
Internet access varies throughout the Northern Neck. The following is a list of internet providers 
available: MetroCast (cable internet), Verizon (DSL), Cox (cable), SignaWave (fixed wireless), 
Virginia Broadband (fixed wireless), and HughesNet (satellite internet). 
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4.0 Hazard Identification and Risk Assessment  
4.1 Introduction 
The purpose of the Hazard Vulnerability Analysis is to provide an overview of how various 
natural hazards impact Virginia’s Northern Neck. The Hazard Identification and Risk 
Assessment (HIRA) assesses all natural hazards deemed a threat through previous plan Hazard 
Identification Risk Assessments and the qualitative priorities of the Local Emergency 
Management Committee (LEMC) which serves as the plan update’s “Mitigation Advisory 
Committee” or MAC. The analysis presented in Section 4.0 uses an all-hazards identification, 
classification, and vulnerability indexing process to ensure hazard analysis is comprehensive and 
as qualitative as possible based on all available data sources. The HIRA provides information to 
allow the planning district commission and its communities to better understand local hazards 
and the risks they pose to people, property and infrastructure  so that mitigation goals and 
strategies, actions and projects can be developed to reduce risk exposure to hazards. This will 
make the Northern Neck more resilient.  

For the purposes of the HIRA, a natural hazard is defined as a physical event or condition that 
has the potential to cause fatalities, injuries, property and infrastructure damage, agricultural loss, 
damage to the environment, interruption of business, or other types of harm or loss.  

Identifying the risk and vulnerability for a community is critical when determining how to 
allocate finite resources to carry out feasible and appropriate mitigation actions. The hazard 
analysis involves identifying all of the hazards that potentially threaten the Northern Neck, and 
then analyzing them to determine the degree of threat posed by each hazard and hazard 
vulnerability. Addressing risk and vulnerability through hazard mitigation measures will reduce 
societal, economic, and environmental exposure to natural hazard impacts. 

The Northern Neck Planning District Commission includes four counties and six incorporated 
towns. All jurisdictions located throughout these counties have been included the risk analysis, 
but in many instances data is not granular enough to allow full analysis for towns. The Record of 
Changes in Appendix E details changes and updates to Section 4.0 HIRA. 

The 2017 Hazard Mitigation Plan Section 4.0 HIRA consolidates, updates, and streamlines 
content from the 2011 HIRA. As part of the update, the following changes were made to the 
hazard identification and risk assessment section: 

 Watershed information was moved to Section 3.0 Community Profile; 
 Critical Facilities information was moved to Redacted Appendix G  
 Earthquake, removed from the 2011 HIRA, is now included; 
 Repetitive Loss and Severe Repetitive Loss Structures were summarized and mapped for 

each participating county;   
 Wildfire analysis and historic occurrence by wildfire size and location was added to 

wildfire analysis and mapping; and 
 Total Exposure in the Floodplain (TEIF) analysis was performed in place of Hazus to 

analyze the exposure of property to total loss during a 100 year (1% annual chance) and 
500 year (2% annual chance) flood event. Exposure was summarized at the 1,000 square 
foot Census block level. 
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In addition, each section of the HIRA was also reformatted to improve clarity, and new maps and 
imagery were included. 

4.2 Hazard Identification 
4.2.1 Types of Hazards  
The Northern Neck is exposed to a wide array of natural hazards that can affect people and 
property. The following hazard categories were reviewed during the 2017 plan update Kickoff 
Meeting where the LEMC agreed that the 2011 plan hazards were still relevant with the addition 
of earthquake: 

 Riverine Flooding 
 Coastal Flooding 
 Coastal Erosion 
 Hurricanes 
 Severe Weather 
 Tornadoes 
 Winter Storm 
 Drought 
 Wildfire 
 Earthquake 

The “Severe Weather” hazard category was added by the plan update contractor to capture 
hazard-related damages in available datasets which were not captured otherwise. Tsunamis were 
not addressed. The impact of each natural hazard is presented in each respective hazard section.  

4.2.2 NCEI Storm Events Database 
The National Centers for Environmental Information (NCEI) Storm Events Database is 
published by the National Oceanic and Atmospheric Administration (NOAA)’s National 
Weather Service (NWS). The storm events database contains information on storms and weather 
phenomena that have caused loss of life, injuries, significant property damage, and/or disruption 
to commerce. The NCEI data currently provides information about events from January 1950 to 
January 2017. Records for the majority of weather events (48 types) were reported starting in 
1996, as defined in NWS Directive 10-1605. The exception is tornado events that were recorded 
from 1950 through 1954 and tornado, thunderstorm and hail events that were recorded starting in 
1955.  

The NCEI Storm Events Database publishes data by county, therefore the storm events have 
been extracted for the four counties in the Northern Neck: Lancaster, Richmond, 
Northumberland, and Westmoreland. This data is summarized in Table 4-1 by county and by 
hazard category. It is important to note that for example if a winter storm occurred on February 
5th, 2010 and affected the entire Northern Neck, that event would be reported by each of the four 
counties individually. Therefore, even though it is one storm for the region, each county has 
reported the event in the table below. Damages are reported by each county, therefore the sum of 
damages across counties is not duplicative. Table 4-2 reports the unique events that have 
impacted the entire Northern Neck, therefore accounting for duplication of reporting the same 
event between counties. The Severe Weather category consists of several hazards: Heavy Rain, 
High Wind, Thunderstorm Wind, Lightning, Hail, and Strong Wind. All of these reported hazard 
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events were counted as unique events in Table 4-2 except for Heavy Rain, in which duplication 
across counties was accounted for.  

Table 4-1. Hazard Events for Northern Neck Counties (January 2017) 

Hazards 
Reported 

Events 
Property Damage 

(2017$) 
Crop Damage 

(2017$) 
Deaths Injuries

Lancaster 164 $12,751,880.34 $6,377,132.06 0 3 
Coastal Storms 9 $2,009,266.35 $0.00 0 0 

Drought 3 $0.00 $5,833,250.55 0 0 
Hurricanes 5 $868,611.49 $543,881.51 0 0 

Riverine Flooding 5 $0.00 $0.00 0 0 
Severe Weather 75 $3,945,636.61 $0.00 0 3 

Tornado 7 $5,928,365.89 $0.00 0 0 
Winter Storms 60 $0.00 $0.00 0 0 

Northumberland 165 $44,516,378.49 $5,772,342.26 0 9 
Coastal Storms 10 $24,576,638.17 $0.00 0 0 

Drought 2 $0.00 $4,476,460.12 0 0 
Hurricanes 5 $1,041,572.21 $1,295,882.13 0 0 

Riverine Flooding 5 $0.00 $0.00 0 0 
Severe Weather 71 $18,262,979.95 $0.00 0 0 

Tornado 6 $635,188.16 $0.00 0 9 
Winter Storms 66 $0.00 $0.00 0 0 

Richmond 211 $7,268,586.05 $4,160,893.61 0 2 
Coastal Storms 3 $2,156,905.99 $0.00 0 0 

Drought 2 $0.00 $2,984,306.75 0 0 
Hurricanes 2 $139,484.52 $877,995.60 0 0 

Riverine Flooding 6 $954,781.12 $291,981.99 0 0 
Severe Weather 119 $210,968.24 $6,609.27 0 0 

Tornado 11 $3,785,259.67 $0.00 0 2 
Winter Storms 68 $21,186.50 $0.00 0 0 
Westmoreland 211 $2,729,405.29 $8,755,578.09 0 0 
Coastal Storms 5 $250,709.66 $0.00 0 0 

Drought 2 $0.00 $7,460,766.87 0 0 
Hurricanes 3 $540,637.68 $1,135,471.65 0 0 

Riverine Flooding 8 $284,682.44 $80,295.05 0 0 
Severe Weather 115 $271,110.51 $0.00 0 0 

Tornado 7 $1,361,078.49 $79,044.52 0 0 
Winter Storms 71 $21,186.50 $0.00 0 0 

Source: NOAA NCEI Storm Events Database 
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Table 4-2. Total Unique Hazard Events in the Northern Neck (January 2017) 

Hazard Total Unique Events 

Coastal Storms 11 
Drought 3 

Hurricanes 7 
Riverine Flooding 12 
Severe Weather 345 

Tornado 26 
Winter Storms 93 

Total: 497 
Source: NOAA NCEI Storm Events Database 

Table 4-1 only summarizes the NCEI database hazards and does not include other hazards that 
will be discussed in the analysis, such as earthquakes, wildfire and coastal erosion. These 
estimates are also believed to be an underrepresentation of the actual damages since some hazard 
losses go unreported or are difficult to accurately quantify; this is especially true with crop 
damage. Other best available national and local datasets were used in some hazard sections to 
quantify losses.    

4.2.3 Presidential Disaster Declarations 
The Federal Emergency Management Agency (FEMA) maintains the National Disaster 
Declarations Summary dataset. The first disaster declared in the national dataset was in 1953, 
and was supplemented with fire management assistance wildfire declarations per the Robert T. 
Stafford Disaster Recovery Act and related Department of Homeland Security regulations. For 
an event to be declared a disaster by FEMA, the Governor of Virginia must first declare a state 
of emergency and then formally demonstrate to the President that Commonwealth and local 
government resources to support disaster recovery are exhausted necessitating Federal 
assistance. Table 4-3 shows the FEMA Disaster Declarations Summary for events declared 
within the Northern Neck from 1953 to January, 2017. There were 14 major disasters 
declarations issued since 1969 and six emergency declarations issued since 1993, totaling 20 
declarations.  

Table 4-3. FEMA Declared Disasters for Northern Neck (1953-2017) 

Disaster  
Number 

Disaster  
Type 

Incident  
Type 

Incident  
Begin Date 

Programs Declared 

IH IA PA HM 

274 Major Disaster Hurricane 8/23/1969 No Yes Yes Yes 
339 Major Disaster Flood 6/23/1972 No Yes Yes Yes 
525 Major Disaster Freezing 1/26/1977 No Yes No No 
3046 Emergency Drought 7/23/1977 No No Yes Yes 
755 Major Disaster Flood 11/9/1985 No Yes Yes Yes 
3112 Emergency Snow 3/13/1993 No No Yes Yes 
1014 Major Disaster Snow 2/8/1994 No No Yes Yes 
1086 Major Disaster Snow 1/6/1996 No No Yes Yes 
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Table 4-3. FEMA Declared Disasters for Northern Neck (1953-2017) 

Disaster  
Number 

Disaster  
Type 

Incident  
Type 

Incident  
Begin Date 

Programs Declared 

IH IA PA HM 

1135 Major Disaster Hurricane 9/5/1996 No Yes Yes Yes 
1293 Major Disaster Hurricane 9/13/1999 No Yes Yes Yes 
3147 Emergency Hurricane 9/13/1999 No No Yes No 
1318 Major Disaster Severe Storm(s) 1/25/2000 No No Yes Yes 
1491 Major Disaster Hurricane 9/18/2003 Yes Yes Yes Yes 
3240 Emergency Hurricane 8/29/2005 No No Yes No 
1661 Major Disaster Severe Storm(s) 8/29/2006 No No Yes Yes 
4024 Major Disaster Hurricane 8/26/2011 No No Yes Yes 
3329 Emergency Hurricane 8/26/2011 No No Yes No 
4045 Major Disaster Severe Storm(s) 9/8/2011 No No Yes Yes 
4092 Major Disaster Hurricane 10/26/2012 Yes No Yes Yes 
3359 Emergency Hurricane 10/26/2012 No No Yes No 

FEMA Disaster Declarations Summary – Open Government Dataset. https://www.fema.gov/media-
library/assets/documents/28318 

 

4.2.4 Hazard-Specific Datasets 
The level and type of analysis that can be completed in the vulnerability assessment is dependent 
on the type and quality of data available. Table 4-4 provides a breakdown, by hazard, of the 
datasets used for this analysis and mapping in the hazard-specific sections that follow.  

 

Best Available Data: 

a. The recent NOAA national shoreline erosion evaluation was not granular enough to be 
relevant for planning district commission level or county planning so the College of 
William and Mary Virginia Institute of Marine Science county coastal erosion studies 
were used for each county as these represented the best available data. As coastal erosion 
rates are accelerating due to sea level rise and climate change it is anticipated that 
updated data will be available when the plan is updated during 2021 to 2022.  

b. Building footprint data was available for Richmond and Westmoreland Counties, 
allowing a more precise flood hazard vulnerability analysis.  

c. Preliminary 2020 Census information was used to assist with vulnerability analysis using 
updated population and property demographics. 

d. Department of Forestry county wildfire occurrence information has not been available for 
several years so more detailed analysis of wildfire risk and vulnerability was limited.  

e. Coastal hazards can be characterized in several ways. Damage information datasets often 
overlap or there are gaps among damages characterized by NOAA or FEMA as “coastal 
storm,” “hurricane,” “tropical depression,” etc. Coastal erosion damages are not specified 
but the risk exposure to structures proximate to the region’s shorelines is significant and 
coastal erosion resulting from these storm events does cause significant property damage.  
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Table 4-4. Hazard Specific Data Used for Analysis and Mapping 

Hazard Dataset Source 

Riverine and Coastal Flooding 

Digital Flood Insurance Rate 
Maps (DFIRMs) 

Federal Emergency 
Management Agency 

(FEMA)  
NFIP Policy & Claims FEMA 

Repetitive & Severe 
Repetitive Loss Properties 

FEMA 

NCEI Storm Events Database NOAA NCEI 

FEMA HAZUS-MH FEMA 

2012 U.S. Census Block 
Property Value 

U.S. Census Bureau 

Coastal Erosion 

Shoreline Evolution Studies 
for Lancaster (2006), 

Northumberland (2006), 
Richmond (2011), and 
Westmoreland (2012) 

Counties 

Virginia Institute of 
Marine Science 

2012 U.S. Census Block 
Property Value 

U.S. Census Bureau 

Hurricanes/Tropical Storms NCEI Storm Events Database NOAA NCEI 

Severe Weather (thunderstorms, 
high wind, hail, and lightning) 

NCEI Storm Events Database NOAA NCEI 

Tornadoes NCEI Storm Events Database NOAA NCEI 

Winter Storms NCEI Storm Events Database NOAA NCEI 

Drought 

Agriculture General 
Information by County 

2012 U.S. Census of 
Agriculture 

NCEI Storm Events Database NOAA NCEI 

Wildfires 

Wildland Urban Interface 
(WUI) geospatial dataset 

SILVIS Lab, University 
of Wisconsin - Madison 

Wildfire Risk Assessment 
model 

2003 Virginia 
Department of Forestry 

(VDOF) 
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Table 4-4. Hazard Specific Data Used for Analysis and Mapping 

Hazard Dataset Source 

Historical Wildfires in 
Virginia 

VDOF  

Earthquake Latest Earthquakes 
US Geologic Survey 

(USGS) 

 

4.3 Risk Assessment 
The purpose of the hazard identification and risk assessment is to provide a factual basis for 
developing mitigation strategies by prioritizing areas most threatened and vulnerable to natural 
hazards. During the Kickoff meeting for the plan held on February 27, 2017, the natural hazards 
applicable to the Northern Neck were discussed in terms of frequency and historic damages.  

A standardized methodology, which allows for greater flexibility and room for subject matter 
expertise, was developed to compare different hazards’ risk for the 2017 update. This method 
prioritizes hazard risk based on a blend of quantitative factors extracted from NCEI database and 
other available data sources. Some of the hazards assessed in the HIRA analysis did not have 
quantifiable probability or impact data, thus a semi-quantitative ranking system was used to 
compare all of the hazards of interest instead. The factors assessed include: 

 Frequency of Events: Primarily based on the NCEI data for a specific hazard, a score 
from significant to low was given based on the annualized number of events for a given 
hazard. Significant was four or more times in a year, medium was between one and four 
times in a year, and low was less than one time annually. Not Applicable (N/A) is used 
when no events were recorded. 

 Hazard Impact (Property Damages): Primarily based on the NCEI damages, scores from 
significant to low were given based on annual property damages provided and possible 
future damages. 

 Northern Neck Ranking: A score was given from significant to low based on the 
feedback from local officials during the Kick-Off Meeting. Local officials are respected 
sources of information, and not all events are recorded in national, or state-wide 
databases. 

 Warning Time: Based on how much perceived warning time would be given for a 
particular event. A hazard was ranked low for warning times of three or more days before 
an event. If an event can happen with less than 24 hours of warning time, it is ranked 
significant. 

 Potential Exposure: Primarily based on the NCEI damages, scores from significant to 
low were assigned based on annual total damages provided and possible future damages. 
Unlike the Hazard Impact, potential crop damage was considered in addition to property 
damage.  

A score of 0 to 3 was assigned to the ranking for each factor. A composite score for each hazard 
was computed by multiplying each factor’s ranking score by the importance factor. Based on this 
total score, the hazards are separated into three categories based on the hazard level they pose to 
the communities: Significant, Moderate, and Limited. Table 4-5 summarizes the categories used 
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to rank the hazards and their weighted values for the Composite Hazard Index. The overall 
hazard rankings are provided at the end of this section in Table 4-49. Hazard Rankings and Risk 
Assessment.  

Table 4-5. Hazard Ranking Parameters 

Frequency 
Hazard Impact 

(Property Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

1.5 1 2 0.5 1 

Significant 
Events Recorded 

more than 4 
times annually 

Significant 
Annual Damages 

Exceeded $100,000 
annually (adjusted for 

inflation) 

Significant 
Ranked 

Hazard as 
Significant 

Significant 
Less than 
24 hours 

Significant 
Vulnerability 

Analysis showed 
that Exposure 
Exceeded $1.0 

Million 

Medium 
Event Recorded 
between 1 to 3.9 
times annually 

Medium 
Annual Damages 

between $10,000 and 
$100,000 annually 

(adjusted for 
inflation) 

Medium 
Voted 

Hazard as 
Moderate 

Medium 
At least 1 

Day 

Medium 
Vulnerability 

Analysis showed 
Exposures 

between $100,000 
and $1.0 Million 

Low 
Events Recorded 
less than 1 time 

annually 

Low 
Annual Damages less 
than $10,000 annually 

(adjusted for 
inflation) 

Low 
Voted 

Hazard as 
Limited 

Low 
At least 2 

Days 

Low 
Vulnerability 

Analysis showed 
Exposures less 
than $100,000 

N/A 
Events not 
recorded 

N/A 
No damages of any 
type were recorded 

N/A 
Did not vote 
on Hazard 

N/A 
3 or more 

Days 

N/A 
No potential 
exposure was 
analyzed or 
calculated 

 

4.4 Vulnerability Assessment Overview 
4.4.1 Critical Facilities 
A critical facility is defined as a facility in the public or private sector that provides essential 
products and services to the general public; is necessary to preserve the welfare and quality of 
life in the community; or fulfills important public safety, emergency response, and/or disaster 
recovery functions. Examples include public safety facilities (police, fire, and emergency 
medical services), cell towers, courthouses, medical facilities, utilities, transportation networks 
and schools. Table 4-6 summarizes the number of critical facilities by type in the Northern Neck 
and Figure 4-1 maps their relative location. It is difficult to discern the exact location of the 
critical facilities on this map due to map scale and the co-location of many of these facilities. 
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More localized maps and additional critical facilities data and analysis can be found in the 
redacted Appendix G due to the sensitive nature of secure data within Northern Neck. 

Table 4-6. Critical Facilities in Northern Neck 

Facility Type Number of Facilities 

Emergency Medical Services (EMS) 8 
Emergency Operations Centers (EOC) 5 

Fire 11 
Government  1 

Medical 20 
Police 9 
School 17 
Utility 13 
Total 80 
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Figure 4-1. Critical Facilities in the Northern Neck 

 

4.4.2 Building data 
Building footprint data for Westmoreland and Richmond Counties was provided through the 
Virginia Geographic Information System Clearing House. The Virginia Geographic Information 
Network (VGIN), a part of the Clearinghouse, coordinates the development and maintenance of 
a statewide building footprint data layer in conjunction with local governments to create a 
seamless feature class with building footprints to complement the Virginia Base Mapping 
Program (VBMP). Building footprint data for Lancaster County or Northumberland County was 
not available so Census block information was used.  

4.5 Riverine Flooding  
4.5.1 Description 
Flooding is the most frequent and costly natural hazard in the United States. A majority of 
presidential disaster declarations result from weather events where flooding was a major 
component. Flooding, as defined by the National Flood Insurance Program for insurance 
purposes is: "a general and temporary condition of partial or complete inundation of two or more 
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acres of normally dry land area or of two or more properties from: overflow of inland or tidal 
waters, unusual and rapid accumulation or runoff of surface waters from any source, or a 
mudflow.”  

Floods generally result from excessive precipitation, and can be classified under two categories: 
general floods, precipitation within a watershed for an extended period of time that may include 
storm-induced wave or tidal action; and flash floods, the product of heavy localized precipitation 
in a short time period over a more localized location. The severity of a flood event is typically 
determined by a combination of several factors, including: stream and river basin topography and 
physiography; precipitation and weather patterns; recent soil moisture conditions; and the degree 
of vegetative clearing and impervious surface. This section will focus on riverine flooding, 
however there is also urban draining flooding and coastal flooding. Coastal flooding will be 
addressed in more detail in Section 4.6.  

Riverine flooding occurs when a channel, such as a stream or river, receives more water than it 
can hold and the excess water overflows the channel banks flooding the surrounding area. Heavy 
rain and large amounts of snow melt can cause riverine flooding. In the Northern Neck, 
nor’easters, tropical storms, and hurricanes have been known to cause severe riverine flooding 
due to high rainfall rates. Nor’easters are very slow moving storms that rotate in a counter-
clockwise direction that can also generate flooding and runoff when soil infiltration rates are 
exceeded.   

4.5.2 Location and Extent 
The Northern Neck is boarded by the Potomac River, Rappahannock River, and the Chesapeake 
Bay. The close proximity of multiple large rivers to this region puts it at high risk of 
experiencing riverine flooding. Areas of risk are delineated by the floodplain, an area typically 
adjacent to rivers, streams and shorelines that experiences periodic flooding that is expected to 
occur based upon established recurrence intervals. The recurrence interval of a flood is defined 
as the average time interval, in years, expected between a flood event of a particular magnitude 
and an equal or larger flood. Flood magnitude increases with increasing recurrence interval. 

Floodplains are designated by the frequency of the flood that is large enough to inundate the 
area. Flood frequencies such as the 100-year flood are determined by plotting a graph of the size 
of all known floods for an area and determining how often floods of a particular size occur. 
Another way of expressing the flood frequency is the chance of occurrence at any time, which is 
expressed as a percentage of the probability of flooding each year. For example, the 100-year 
flood has a one percent chance of occurring at any time. The 500-year flood zone has a 0.2 
percent chance of occurrence in any given year. Flood Insurance Rate Maps (FIRMs) are 
developed as part of a FEMA Flood Insurance Study (FIS) to delineate the areas that are at risk 
of being flooded during a one percent chance or 100-year flood event. The one percent chance 
floodplains are also referred to as the Special Flood Hazard Area (SFHA). 

The SFHA shown on a FIRM is typically labeled as Zones A/AE/AO/AH (areas subject to 
inundation by the one-percent-annual-chance, or 100 year flood event) and Zone VE (areas 
subject to inundation by the one-percent-annual-chance flood event with additional hazards due 
to storm-induced velocity wave action). FIRMs also delineate the 500-year flood event (0.2 
percent annual chance of being equaled or exceeded). The 500-year flood event is labeled as a 
shaded X Zone. Areas of minimal flood hazard, outside the SFHA and higher in elevation than 
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the 500-year flood zone, are labeled as unshaded X Zones.3 It is important to note that while 
FEMA digital flood data is recognized as best available data for planning purposes, it does not 
always reflect the most accurate and up-to-date flood risk. Flooding and flood-related losses 
often do occur outside of delineated special flood hazard areas. 

Figure 4-2 illustrates the location and extent of the higher risk flood zones (SFHA) in the 
Northern Neck based on the effective FEMA FIRMs for Lancaster, Northumberland, Richmond, 
and Westmoreland counties.  

 
Figure 4-2. FEMA Flood Zones in the Northern Neck 

                                                 
3 https://www.fema.gov/flood‐zones 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Hazard Identification and Risk Assessment  4-13 

 

4.5.3 Previous Occurrences 
According to the NCEI database, there have been 12 riverine flood events recorded in the 
Northern Neck since 1996. These events, in particular flash floods, have caused more than $1.2 
million in property damage (in 2017 dollars) and $370,000 in crop damage (Table 4-1). Table 
4-7 lists the most significant of these events. While these events were caused by tropical storms 
or hurricanes, the specific events reported are the result of heavy rainfall associated with the 
storm, not flooding caused by storm surge which will be addressed in subsequent sections. 

Table 4-7. Previous Occurrences of Flooding Events 

Event Date Hazard History 

9/16/1999 

Very heavy rain from Hurricane Floyd produced widespread flooding 
and flash flooding across much of central and eastern Virginia. The 
flooding was considered to be a 500-year flood of record. Richmond and 
Westmoreland counties reported property damages totaling $850,000 
and crop damages of about $255,000.  

8/27/2011 

Heavy rains associated with Hurricane Irene produced widespread low-
land flooding across much of the Northern Neck, including roadways 
which were washed out or closed. Storm total rainfall generally ranged 
from six to eleven inches. Lottsburg reported 8.67 inches of rain. 
Newland reported 10.50 inches of rain. Montross reported 7.20 inches of 
rain. 

9/8/2011 

The combination of the remnants from Tropical Storm Lee and a frontal 
boundary draped over the region caused heavy rain which produced 
flash flooding across portions of central and eastern Virginia. In 
Westmoreland, many streets were closed by VDOT and the Fire 
Department. Many homes were flooded on Washington and Irving 
Streets. Flooding was also reported on Monticello Road. 

10/29/2012 

Superstorm Sandy which moved northward well off the Mid-Atlantic 
coast produced heavy rain which caused flooding across much of eastern 
and southeast Virginia. Numerous roads were closed due to flooding. 
Total rainfall ranged from three to ten inches across the Northern Neck. 
Total rainfall of 9.90 inches was reported at Reedville. Total rainfall of 
6.77 inches was reported at Lottsburg. 

 

4.5.4 Probability of Future Events 
Riverine flood events will continue to occur frequently in the Northern Neck due to the location 
of the area between two major rivers and the Chesapeake Bay. The probability of future flood 
events is based on historic storm magnitude and best available data. Further, it is highly likely 
that the Northern Neck will continue to experience inland flooding as a result of tropical storms, 
hurricanes, and Nor’easters. Based on the annualized events from the NCEI database (Table 
4-51) the Northern Neck can expect at least one riverine flooding event every two years and an 
average of $73,000 in property and crop damages. 
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It should also be noted that short duration high intensity rainfall events are increasing in the 
United States.4 While annual rainfall has not increased dramatically during the last decade, the 
intensity and magnitude of storms has. As a result, a flood event that is currently a two percent 
annual probability (50-year) flood may become a 10 percent annual probability (10-year) flood. 

4.5.5 FEMA National Flood Insurance Program Participation 
The National Flood Insurance Program (NFIP) is a federal program that enables property owners 
in participating communities to purchase insurance for flood losses. For a community to 
participate in the NFIP they must adopt FEMA’s flood risk maps and the Flood Insurance Study 
as well as floodplain management regulations that reduce future flood damages.  

Flood insurance is designed to provide an alternative to disaster assistance to reduce the 
escalating costs of repairing damage to buildings and their contents caused by floods. Nationally, 
flood damage is reduced by nearly $1 billion annually through community implementation of 
sound floodplain management requirements, and property owner purchase of flood insurance. 
Additionally, buildings constructed in compliance with NFIP building standards suffer 
approximately 80% less damage annually than those which predate floodplain management 
regulations or are not built in compliance. 

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

Floodplain management regulations are the cornerstone of NFIP participation. Communities that 
participate in the NFIP are expected to adopt and enforce floodplain management regulations. 
These regulations apply to all types of floodplain development and ensure that development 
activities will not cause an increase in future flood damages. Buildings are required to be 
elevated at or above the Base Flood Elevation which is the predicted level of the one-percent 
flood.  

Communities that participate in the NFIP are required to adopt and enforce the minimum federal 
NFIP floodplain management regulations. These regulations apply to all types of floodplain 
development and ensure that development activities will not cause an increase in future flood 
damages. Buildings are required to be reasonably safe from flooding which usually requires the 
finished floor elevation at or above the site’s Base Flood Elevation (BFE). The BFE is 
determined based on modeling and mapping detailed in the community’s Flood Insurance Study 
(FIS). The FIS and its corresponding Flood Insurance Rate Maps (FIRMs) provide information 
on areas of flood risk per NFIP standards. FIRMs identify areas that have a one-percent annual 
chance of flooding as well as those areas with a 0.2%-annual chance of flooding. When new 
structures are built, or existing structures are improved at more than 50 percent of their market 
value, they are required to adhere to floodplain management regulations. If the structure is 
financed through a federally insured loan, there is a mandatory flood insurance purchase 
requirement. Many mortgage lenders in high hazard areas are now requiring flood insurance 
even for structures outside of the regulated floodplain. Insuring high risk structures is one 
method used by the NFIP to offset the escalating costs of flood disasters. 

                                                 
4 Westra, S., H. J. Fowler, J. P. Evans, L. V. Alexander, P. Berg, F. Johnson, E. J. Kendon, G. Lenderink, and N. M. Roberts (2014), Future 
changes to the intensity and frequency of short-duration extreme rainfall, Rev. Geophys., 52, 522–555, doi:10.1002/2014RG000464. 
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The Towns of Irvington, Kilmarnock, White Stone, and Colonial Beach as well as the 
unincorporated parts of Lancaster, Northumberland, Richmond, and Westmoreland Counties 
participate in the NFIP but do not participate in the Community Rating System. The Town of 
Montross in Westmoreland County and the Town of Warsaw in Richmond County do not 
participate in the NFIP. NFIP participation and the current effective map dates of each county 
and town are listed in Table 4-8. The Reg-Emer Date is the date the community first joined the 
NFIP. All jurisdictions listed below participate in the “Regular” Program. The Town of Warsaw 
does not participate in the NFIP. 

Table 4-8. FEMA NFIP Participation Dates5 

County Jurisdiction 
Initial 
FHBM  

Identified

Initial 
FIRM 

Identified

Current 
Effective 
Map Date 

Reg-
Emer 
Date 

Lancaster 

Irvington, Town of 10/18/74 8/4/87 10/2/14 08/04/87
Kilmarnock, Town of N/A 9/17/10 10/2/14 09/17/10

Unincorporated 
County 

1/24/75 3/4/88 10/2/14 03/04/88

White Stone, Town of 8/30/74 9/24/84 10/02/14 09/24/84

Northumberland 
Unincorporated 

County 
12/13/74 7/4/89 2/18/15 07/04/89

Richmond 
Unincorporated 

County 
4/11/75 3/16/89 4/16/15 03/16/89

Westmoreland 

Colonial Beach, Town 
of 

8/9/74 9/18/87 4/16/15 09/18/87

Unincorporated 
County 

7/18/75 9/18/87 4/16/15 09/18/87

 

Table 4-9 shows the total policies in force in the Northern Neck, 1,942 policies, and their 
associated insurance value and premiums. Table 4-10 summarizes the NFIP policy and claim 
statistics for the counties and towns within the Northern Neck Planning District Commission. 
Reported losses include all flooding events. It should be emphasized that these numbers include 
only those losses to structures that were insured through the NFIP, and losses in which claims 
were sought and received except for those labeled as Closed Without Payment (CWOP). It is 
likely that there are additional instances of flood losses in the counties and towns that were 
uninsured, denied claims payment, or not reported. 

Table 4-9. NFIP Policies in Force6 

County Jurisdiction 
Policies 
In-Force 

Insurance In-
Force Whole $ 

Written 
Premium In-

Force 

Lancaster Irvington, Town of 13 $3,585,900 $27,876

                                                 
5 FEMA. Community Status Book Report. Virginia. https://www.fema.gov/cis/VA.html  
6 FEMA. Policy Statistics as of 12/31/2016.  
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Table 4-9. NFIP Policies in Force6 

County Jurisdiction 
Policies 
In-Force 

Insurance In-
Force Whole $ 

Written 
Premium In-

Force 

Kilmarnock, Town of 2 $700,000 $830
Unincorporated County 589 $164,332,200 $582,511
White Stone, Town of 3 $721,200 $4,279

Northumberland Unincorporated County 735 $220,102,400 $536,772
Richmond Unincorporated County 84 $22,489,400 $82,130

Westmoreland 
Colonial Beach, Town 

of 
206 $53,226,100 $141,451

Unincorporated County 310 $93,020,500 $224,566
Total Northern Neck  1942 $558,177,700 $1,600,415

 

Table 4-10. NFIP Claims as of 31 January 20177 

County Jurisdiction 
Total 
Losses

Closed 
Losses

Open 
Losses

CWOP 
Losses 

Total 
Payments 

Lancaster 

Irvington, Town of  15 12 0 3 $268,192.03
Kilmarnock, Town of  N/A N/A N/A N/A N/A 

Unincorporated County 365 294 0 71 $5,656,672.35
White Stone, Town of 11 5 0 6 $63,849.49

Northumberland Unincorporated County 391 290 0 101 $6,934,255.31
Richmond Unincorporated County 84 78 0 6 $1,764,532.32

Westmoreland  
Colonial Beach, Town of 81 71 0 10 $3,585,030.95
Unincorporated County 131 95 0 36 $2,738,975.05

Total Northern Neck  1,078 845 0 233 $21,011,508

 

An NFIP survey was sent to the four Northern Neck Counties to document how each actively 
participates in the NFIP. These questions ask about floodplain identification and mapping, 
floodplain management, and flood insurance. The survey and answers for each County can be 
found in Appendix J. 

4.5.6 FEMA Repetitive Loss and Severe Repetitive Loss Properties 
FEMA defines a Repetitive Loss (RL) property as: “any insurable building for which two or 
more claims of more than $1,000 were paid by the National Flood Insurance Program (NFIP) 
within any rolling ten-year period, since 1978. A RL property may or may not be currently 
insured by the NFIP”8. A Severe Repetitive Loss (SRL) property is any property that: "has four 
or more separate claim payments of more than $5,000 each; or has two or more separate claim 

                                                 
7 FEMA. Loss Statistics Country Wide as of 01/31/2017.  
8 FEMA. National Flood Insurance Program: Frequently Asked Questions. https://www.fema.gov/txt/rebuild/repetitive_loss_faqs.txt  
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payments where the total payments exceeds the current building value of the property”9. 
Nationwide, RL properties constitute two percent of all NFIP insured properties, but are 
responsible for 40% of all NFIP claims. Mitigation for RL and SRL properties is a high priority 
for FEMA. 

The identification of RL and SRL properties is an important element to conducting a local flood 
risk assessment, as the inherent characteristics of properties with multiple flood losses strongly 
suggest that they are at a high risk of future flood losses. RL and SRL properties are also 
important to the NFIP, since structures that flood frequently put a strain on NFIP funds. A 
primary goal of FEMA is to reduce the numbers of structures that meet these criteria, whether 
through elevation, acquisition, relocation, or a flood control project that lessens the potential for 
future losses. Since FEMA’s database tracks RL and SRL properties on a rolling ten-year basis, 
the number of properties fluctuates based on flooding events. 

Using the redacted data provided by the Virginia Department of Conservation and Recreation 
State NFIP Coordinator, the Northern Neck has 189 RL properties and five SRL properties. The 
current RL and SRL list may not represent all properties that have been previously affected or 
could be affected by future flooding. Table 4-11 and Table 4-12 shows severe repetitive losses 
per each Northern Neck community. All of the severe repetitive loss properties in the Northern 
Neck are residential. There are no repetitive loss properties in Kilmarnock and White Stone 
when this plan was submitted for FEMA review in September 2017. 

Figure 4-3 shows the general location of RL and SRL properties within the Northern Neck.10 

Table 4-11. Repetitive Loss Structures in the Northern Neck 
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Lancaster County 
Unincorporated 
Areas, Lancaster 

County 
67 152 64  2 1 $3,726,597 $30,012,6465B

Lancaster County 
Town of 
Irvington 

1 2  1   $75,789 $451,039

Northumberland 
County 

Unincorporated 
Areas, 

Northumberland 
County 

72 173 66 1 4  $4,495,717 $40,014,093B

                                                 
9 FEMA. Guidance for Severe Repetitive Loss Properties. https://www.fema.gov/pdf/nfip/manual201205/content/20_srl.pdf  

10 NFIP repetitive loss data is protected under the federal Privacy Act of 1974 (5 U.S.C. 552a) which prohibits personal identifiers 

(i.e., owner names, addresses, etc.) from being published in local mitigation plans. 
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Table 4-11. Repetitive Loss Structures in the Northern Neck 
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Richmond 
County 

Unincorporated 
Areas, 

Richmond 
County 

16 51 8 8   $1,265,458 $3,784,628

Westmoreland 
County 

Unincorporated 
Areas, 

Westmoreland 
County 

20 43 18 2   $2,063,133 $3,563,409

Westmoreland 
County 

Town of 
Colonial Beach 

13 30 10 3   $1,452,579 $5,371,179

Total Northern Neck  189 451 173 11 6 1 $13,079,273 $70,039,909 B 

 

Table 4-12 shows severe repetitive losses per each Northern Neck community. All of the severe 
repetitive loss properties in the Northern Neck are residential.  

Table 4-12. Severe Repetitive Loss Structures in the Northern Neck 

County 
Jurisdiction 

Name 
SRL 

Buildings

Number 
of 

Claims 

Building 
Payments

Average 
Claim 

Property 
Value 

Northumberland 
County 

Unincorporated 
Areas, 

Northumberland 
County 

4 18 $362,730 $22,144 $1,067,177

Richmond 
County 

Unincorporated 
Areas, 

Richmond 
County 

1 5 $97,464 $24,036 $89,604

Total Northern Neck 4 23 $460,194 $23,090 $1,156,781
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Figure 4-3. Repetitive Loss and Severe Repetitive Loss Properties 

 

4.5.7 Vulnerability and Risk Assessment 
Table 4-13 shows the annualized damages for riverine flooding in the Northern Neck. The NCEI 
Storm Events data was annualized by taking the total number of riverine flooding events and 
dividing by the length of record. Annualized values should only be used as an estimate of what 
can be expected during any year. Using historical records, individual counties can expect to 
experience one event every three to five years. The Northern Neck can expect to experience a 
riverine flooding event once every two years. Annual total damages (adjusted for inflation) from 
these events for each county was found to be between $0 and $56,671, though it is possible that 
actual annual damages in some counties could be higher due to unreported damages. There are 
no expected deaths or injuries from these events but nationally deaths due to vehicular accidents 
during floods is increasing.  
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Table 4-13. Annualized Damages from Riverine Flooding Events 

Riverine 
Flooding 

Annualized 
Events 

Annualized 
Property 
Damages 

Annualized 
Crop 

Damage 

Annualized 
Total 

Damage 

Annualized 
Deaths 

Annualized 
Injuries 

Lancaster 0.2 $0 $0 $0 0 0 

Northumberland 0.2 $0 $0 $0 0 0 

Richmond 0.3 $43,399 $13,272 $56,671 0 0 

Westmoreland 0.4 $12,940 $3,650 $16,590 0 0 
 

4.5.7.1 Vulnerability and Impact to People and Property 
Flooding has the greatest effect on the people living in the area impacted. Flooding directly 
impacts a community’s ability to function by damaging homes and businesses, disrupting 
community services, and interrupting utility service. Flooded roadways can increase congestion 
on alternative routes and lengthen travel times for emergency vehicles and school buses. 
Businesses that are flooded may sustain damage to the structure and its contents, resulting in 
economic losses to the business.  

Riverine and flash floods have the potential to pick up chemicals, sewage, and toxins from roads, 
factories, and farms; therefore, any property affected by a flood may be contaminated with 
hazardous materials and present a health and safety risk to residents. Debris from vegetation and 
structures may also become hazardous following the occurrence of a flood. In addition, floods 
may threaten water supplies and water quality, and create health issues such as mold. Damages 
from storm water runoff events also includes wall damage due to “wicking”, mildew damage, 
damages to building contents, minor foundation damage, damage to water distribution systems, 
and potable water contamination. Public related costs include debris clearance; equipment, 
material and labor expenses related to emergency response; and building or facility repair or 
replacement (county parks, utilities, communications, buildings, vehicles, etc.). 

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

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

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

 Velocity: Flowing water exerts force on the structural members of a building, increasing 
the likelihood of significant damage. A one-foot depth of water, flowing at a velocity of 
five feet per second or greater, can knock an adult over and cause significant scour 
around structures and roadways.  
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 Elevation: The lowest possible point where floodwaters may enter a structure is the most 
significant factor contributing to its vulnerability to damage due to flooding. Data on the 
specific elevations of structures in the Northern Neck has not been compiled for use in 
this analysis. 

 Construction type: Certain types of construction are more resistant to the effects of 
floodwaters than others. Masonry buildings, constructed of brick or concrete blocks, are 
typically the most resistant to flood damages simply because masonry materials can be in 
contact with limited depths of water without sustaining significant damage. Wood frame 
structures are more susceptible to flood damage because the construction materials used 
are easily damaged when inundated with water. The type of construction throughout the 
Planning District varies. 

4.5.7.2 Total Exposure in Floodplain (TEIF) Analysis 
In support of FEMA’s RiskMAP Program, FEMA endeavored to produce national-level flood 
risk analyses to estimate the potential losses from flooding across the nation. This effort occurred 
during 2009 and 2010 and produced a product known as the 2010 Hazus Average Annualized 
Loss (AAL) Study Results. The 2010 AAL Study and its associated results were intended to be a 
mechanism for FEMA - as well as local stakeholders - to assist in the prioritization of flood 
mitigation activities across the lower 48 states. Further information on the 2010 AAL Results 
and its use in RiskMAP Risk Assessments can be viewed in Guidance for Flood Risk Analysis 
and Mapping (May 2014). Notably, there were some areas in which the Hazus software was 
unable to produce valid results for the 2010 AAL Study in certain coastal areas. A lack of 
estimated flood damages limited the ability to assess potential damage across the entirety of the 
regional geography.  

An analysis was performed in order to estimate the Total Exposure in the Floodplain (TEIF) of 
the building stock in the Virginia Northern Neck region. Building footprint polygons were 
available for Richmond and Westmoreland counties through the Virginia Geographic 
Information Network (VGIN) and were used for the TEIF analysis. For Lancaster and 
Northumberland Counties, the TEIF method was applied at the 1,000 square foot Census Block 
level. The subsequent section describes the methodology and vulnerability assessment as part of 
this analysis. 

TEIF Methodology for Building Footprints: TEIF uses the 2010 Topologically Integrated 
Geographic Encoding and Referencing (TIGER) Census block level data to assume the total 
property value for each census block within the county. The analysis divides that total census 
tract property value by the number of buildings in the tract, proportional to the area of each of 
the building footprints11. For example, if the total value of one census block is $1,000,000 and 
there are 10 equally sized 1,000 square foot buildings within the block, each building would be 
assigned a value of $100,000. If the buildings were not equal in size, they would receive more or 
less value proportional to the size of the other buildings within that block.  

The building footprints are then intersected with the FEMA effective 100-year and 500-year 
floodplain data. The proportion of how much of each building lies within each floodplain is then 
used to calculate the value of the building’s exposure to the floodplain. Due to a combination of 
the low resolution of the property values from the Census block data, the high resolution of the 

                                                 
11 Building footprints shape file provided by VGIN. 
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buildings, and the assumption of total exposure within the floodplain, the exposed property 
values are extrapolated to 1000 square foot grids. This resolution best summarizes the results of 
the TEIF analysis at a countywide scale, identifies areas that may be more affected by a flood, 
and represents the uncertainty within this method of extrapolating building values from Census 
block property values.  

TEIF Methodology for Census Blocks: When building footprints are not available, the 2010 
Census TIGER block data is intersected with the effective 100-year and 500-year floodplain data 
directly. This method is also extrapolated to 1000 square foot grids because of some uncertainty 
in this approach. On a countywide scale, this method helps summarize areas with high valued 
property at risk of flooding.  

TEIF Vulnerability Analysis and Assessment: The results of the analysis identified areas within 
each of the four counties that have high levels of flood exposure. The Unincorporated Areas of 
Lancaster County, Northumberland County, Westmoreland County, and the Town of Colonial 
Beach account for the most property value exposed to the floodplain accounting for 39%, 27%, 
16%, and 12%, respectively, of the total damage within the Northern Neck.  

For the Northern Neck Planning District Commission, the TEIF analysis showed that there is an 
estimated $346.8 million worth of property exposed to losses in the 100 year floodplain, and 
$425 million exposed to losses in the 500 year floodplain. A summary of the flood exposure for 
the Planning District Commission can be found in Table 4-14. All values are rounded to three 
significant figures.  

Figure 4-4 and  

Figure 4-5 map the results of the TEIF analysis for the 100 and 500 year floodplains for the 
entire Northern Neck area. TEIF analysis maps for each county can be found in Appendix B. 

Table 4-14. TEIF Summary for Northern Neck 

County Jurisdictions 
100 Year 
Exposure 

500 Year 
Exposure 

Lancaster County Total $131,000,000  $176,000,000 

  Town of Irvington $3,610,000  $3,720,000 

  Town of Kilmarnock $531,000  $531,000 

  Town of White Stone $0  $0 

  Unincorporated Areas $127,000,000  $172,000,000 

Northumberland County Total $98,800,000  $113,000,000 

Richmond County Total $16,000,000  $21,000,000 

  Town of Warsaw $0  $0 

  Unincorporated Areas $16,000,000  $21,000,000 

Westmoreland County Total $101,000,000  $115,000,000 

  Town of Colonial Beach $42,100,000  $50,400,000 

  Town of Montross $155,000  $155,000 

  Unincorporated Areas $59,000,000  $64,600,000 

Total Northern Neck  $346,800,000  $425,000,000 
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Figure 4-4. Total Exposure in the 100 Year Floodplain 
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Figure 4-5. Total Exposure in the 500 Year Floodplain 
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4.5.7.3 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined riverine flooding to be a 
“significant” hazard in the Northern Neck. As described in the profile above, flood events within 
the region are likely events with between 1 and 3.9 events annually. Flood events have a 
“medium” range of impacts, accounting for annual property damages between $10,000 and 
$100,000 (adjusted for inflation). The potential exposure for flooding is “high” with $1 million 
or greater in potential damages. Warning time of at least one day is expected before an event. 
Table 4-15 outlines the hazard ranking for each of the hazard priority criteria related to riverine 
flooding. 

Table 4-15. Riverine Flooding Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Medium Medium Significant Medium Significant Significant 

 

4.6 Coastal Flooding 
4.6.1 Description 
Coastal flooding is the inundation of land areas along the coasts of oceans, bays, estuaries, 
coastal rivers by seawater that is greater than normal tide action. Coastal flooding is the result of 
storm surge caused by winds and forward motion associated with a storm that piles water up in 
front of it as it moves toward shore. This advancing surge combines with normal tides to create a 
storm tide that can increase the mean water level 15 feet or more. Severe storm surge is also 
frequently associated with nor’easters and hurricanes that impact the Northern Neck.  

A nor’easter is a macro-scale cyclone that can form during the fall, winter, or early spring and 
produces heavy snow, high wind, and rain. The term “nor’easter” refers to the direction of the 
system’s counter clockwise winds which usually manifests as an offshore air mass rotating 
counterclockwise northeast-to-southwest over the northwest quadrant of the cyclone or storm 
system. According to the National Weather Service, the U.S. East Coast provides an ideal 
breeding ground for nor’easters. During winter, the polar jet stream transports cold Arctic air 
southward across the plains of Canada and the United States, then eastward toward the Atlantic 
Ocean where warm air from the Gulf of Mexico and the Atlantic tries to move northward. The 
warm waters of the Gulf Stream help keep the coastal waters relatively mild during the winter, 
which in turn helps warm the cold winter air over the water. This difference in temperature 
between the warm air over the water and cold Arctic air over the land is the fuel that feeds 
nor’easters. High wind gusts, which can reach hurricane strength, are also associated with a 
nor'easter. The combination of high wind with heavy snow fall can result in blizzard conditions 
and can cause widespread power outages.  

4.6.2 Location and Extent 
The entirety of the Northern Neck is susceptible to the damaging effects of nor’easters due to its 
location adjacent to the Chesapeake Bay and near the Atlantic Ocean. Its low-lying coastal areas 
that are in close proximity to the shore, sounds, and estuaries are particularly exposed to the 
threat of flooding from storm surge and wind-drive waves that are associated with nor’easters. 
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Unlike a hurricane, a nor'easter can linger through several tides and cause more severe coastal 
flooding since each tide piles more water along shorelines and bays, becoming stationary or slow 
moving, continuing to spin and drench the impacted area. Nor’easters can also cause significant 
beach erosion that damages property and habitats.  

Storm surge heights, wind speed, fetch length, pressure and associated waves are dependent upon 
the configuration of the continental shelf (narrow or wide) and the depth of the ocean bottom 
(bathymetry). These as well as other factors can impact storm surge height and wave height. A 
narrow shelf, or one that drops steeply from the shoreline and subsequently produces deep water 
in close proximity to the shoreline, tends to produce a lower surge but higher and more powerful 
storm waves. Table 4-16 highlights the general impacts of storm surge hazards. 

Table 4-16. Storm Surge Impacts 

Extent of Hazard 
(Storm Surge) 

Impacts 

High: 4-10 feet Major structural flooding, loss of life, and major beach erosion 
Medium: 3-4 feet Flood damage to homes 

Low: 0-3 feet Damage to sea turtle nests, minor beach erosion 
 

4.6.3 Previous Occurrences 
The NCEI storm events database contains reports of 11 coastal flood events in the Northern 
Neck area totaling nearly $29 million in property damage. These events are primarily the result 
of storm surge associated with nor’easters and higher than average tidal flooding. Table 4-17 
lists the notable coastal flood events that have affected the Northern Neck. When no community-
specific description is given, the general description applies to the entire region. 

Table 4-17. Notable Coastal Flooding Events 
Event Date Hazard History 

January 27 – 28, 1998 

A nor'easter battered eastern Virginia on Tuesday, January 27 
and Wednesday, January 28. The slow movement of the storm 
combined with the highest astronomical tides of the month 
resulted in an extended period of gale to storm force onshore 
winds which drove tides to 6.44 feet above Mean Lower Low 
Water (MLLW) at Sewells Point in Norfolk. Locally moderate 
coastal flooding was reported across the Middle Peninsula and 
Northern Neck areas. 

February 4 – 6, 1998 

A nor'easter battered eastern Virginia from Tuesday, February 
3rd through Thursday, February 5th. The slow movement of the 
storm resulted in an extended period of gale to storm force 
onshore winds which drove tides to 7.0 feet above Mean Lower 
Low Water (MLLW) at Sewells Point in Norfolk.  

September 1, 2006 

Tides of 4 to 5 feet above normal, combined with 6 to 8 foot 
waves caused significant damage to homes, piers, bulkheads, 
boats, and marinas across portions of the Virginia's Northern 
Neck and Eastern Shore. Some of the most significant damage 
occurred in the Lewisetta area of Northumberland County. More 
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Table 4-17. Notable Coastal Flooding Events 
Event Date Hazard History 

than $21 million in damage was reported in the Northern Neck 
from this event. 

November 12 – 14, 2009 

An intense Nor'easter produced moderate to severe coastal 
flooding across much of eastern and southeast Virginia and the 
Virginia Eastern Shore. Several streets, homes and businesses 
were flooded in low lying areas that are close to or directly 
exposed to the Chesapeake Bay. There were also damaged piers, 
bulkheads, and groins. 

October 28 – 29, 2012 

Superstorm Sandy moved northward well off the Mid-Atlantic 
Coast then northwest into extreme southern New Jersey 
produced very strong northeast winds followed by very strong 
west or northwest winds. Very strong winds caused moderate to 
severe coastal flooding across portions of eastern and southeast 
Virginia. Water levels reached 2.0 feet to 3.5 feet above normal 
adjacent to the Chesapeake Bay and Rappahannock River 
resulting in moderate to severe coastal flooding. Reported 
property damages totaled more than $600,000 in the Northern 
Neck. 

October 2– 5, 2015 

A combination of Hurricane Joaquin near the Bahamas and 
strong high pressure over New England produced strong onshore 
winds over the Mid-Atlantic. The strength and duration of the 
onshore winds produced moderate coastal flooding along the 
Atlantic Coast and Chesapeake Bay. A tidal departure of 2 to 3 
feet resulted in moderate flooding along the Rappahannock 
River, Potomac River, and Chesapeake Bay. Several roads were 
closed, and a number of homes and other buildings sustained 
flood related damage. Hundreds of residents were evacuated 
from low-lying areas in Lancaster County on Virginia's Northern 
Neck. Reported property damages exceeded $1 million. 

September 30, 2016 

Prolonged east to northeast winds produced minor to moderate 
coastal flooding in parts of the Chesapeake Bay region. Water 
levels reached moderate flood levels on the Northern Neck. 
Tides of 2 feet above normal caused moderate flooding near the 
Potomac River and areas adjacent to the Chesapeake Bay. Water 
levels reached nearly 3.7 feet MLLW at Lewisetta VA. No 
damage was reported in the Northern Neck. 

 

4.6.4 Probability of Future Events 
The extensive coastal areas of the Northern Neck are considered equally at risk of experiencing 
the damaging effects of future Nor’easters. Coastal flooding is expected to occur in the Northern 
Neck once every two years and cause an average of $1.3 million in property and crop damages, 
based on past occurrences reported in the NCEI Storm Events Database. Nor'easters are expected 
to continue developing between the months of September and April, with the most powerful 
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storms affecting the area in January, February, and March but they can occur at any time. It 
should also be noted that anticipated sea level rise will increase the probability and intensity of 
future tidal flooding events in years to come. 

4.6.5 Vulnerability and Risk Assessment 
Table 4-18 shows the annualized damages for coastal flooding in the Northern Neck. The NCEI 
Storm Events data was annualized by dividing the total number of coastal flooding events by the 
length of record. The annualized values should only be utilized as an estimate of what can be 
expected in a given year. Using historical records, individual counties can expect to experience 
one event every two to five years. The Northern Neck can expect to see one coastal flooding 
event every two years. Annual total damages (adjusted for inflation) from these events for each 
county was found to be between $11,396 and $1,117,120, though it is possible that actual annual 
damages in some counties could be higher due to unreported damages. There are no expected 
deaths or injuries from these events.  

Table 4-18. Annualized Damages from Coastal Flooding 

Jurisdiction Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Lancaster 0.4 $91,330 $0 $91,330 0 0 
Northumberland 0.5 $1,117,120 $0 $1,117,120 0 0 

Richmond 0.1 $98,041 $0 $98,041 0 0 
Westmoreland 0.2 $11,396 $0 $11,396 0 0 
 

4.6.5.1 Vulnerability and Impact to People and Property 
The low-lying coastal areas of the Northern Neck are most vulnerable to the damaging effects of 
storm surge due to nor’easters and Hurricanes as well as above average tidal flooding. Non-
elevated structures built prior to the 1980s when National Flood Insurance Program (NFIP) 
building standards were adopted are especially vulnerable to damage. Storm surge has the 
potential to cause damage to foundations of structures, damage contents, cut off utilities such as 
power, damage infrastructure such as bridges and roads, and cause extensive beach erosion. 
Coastal erosion will be addressed as a separate hazard in Section 4.7. Many of the same 
vulnerabilities and impacts to people and property as described in the riverine flooding section 
apply also to coastal flooding. 

4.6.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined coastal flooding to be a 
significant hazard. Coastal flood events within the Northern Neck are a likely event with 
between 1 and 3.9 events annually. Coastal storm events have a high range of impacts, 
accounting for more than $100,000 (adjusted for inflation) in annual property damages. The 
potential exposure for coastal storms is high with more than $1 million in potential damages. 
Coastal flooding is ranked medium for having a warning time of at least one day before an event. 
Table 4-19 outlines the hazard ranking for each of the hazard priority criteria related to coastal 
flooding. 

Table 4-19. Coastal Flooding Hazard Priority 
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Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Medium High High Medium Significant Significant 

 

4.7 Coastal Erosion 
4.7.1 Description 
Coastal erosion is the landward displacement of the shoreline caused by the forces of waves and 
currents. Sea level rise, land subsidence and increasing rates of shoreline development intensify 
tidal erosion, causing property loss and water quality degradation. Coastal erosion has a 
significant impact on water quality and natural resources. About 4.7 million cubic yards of 
Chesapeake Bay shoreline erode each year, adding sediments, toxins, and nutrients to the 
water12. 

Coastal erosion poses an increasingly serious threat to the region’s local governments since each 
county features significant shoreline areas encompassing a large percentage of each 
communities’ higher value residential building stock. Coastal erosion is wearing away the land 
exacerbating the removal of beach or dune sediments. Wind and fast moving motor craft can also 
cause coastal erosion, initiating temporary or long term loss of sediment, rocks and redistribution 
of coastal sediments. These processes often result in shoreline loss due to erosion in one location 
balanced by nearby accretion. 

4.7.2 Location and Extent 
Coastal erosion impacts the four counties in the Northern Neck in varying degrees. The two 
driving forces of coastal erosion in the Northern Neck are the slow rise in sea level that started 
about 15,000 years ago that has flooded the coastal plain watersheds, and wave action from  
hurricanes and nor’easters.13 As the shorelines recede and erode, the bank material creates sandy 
beaches and is carried offshore to create sand bars.  

Erosion rates and potential impacts are highly localized. Coastal erosion rates are determined by 
four principle factors: storm frequency; storm type and direction; resulting wind, tides, current, 
and waves; and storm intensity and duration. Other forces which cause increased levels of storm 
water runoff and coastal erosion are: 

 human activity 
 grading 
 upland runoff 
 vegetation removal 

The beaches and dune system along the Chesapeake Bay are protected by the Coastal Primary 
Sand Dune Protection Act of 198014. Research by Hardaway et al. (2001) located, classified, and 

                                                 
12 “Eroding shores reshape the Chesapeake”, Blankenship, Karl, June  01, 1991,  

http://www.bayjournal.com/article/eroding_shores_reshape_the_chesapeake  

13 Shoreline Evolution Chesapeake Bay and Potomac River Shorelines Northumberland County, Virginia (2006), Hardaway et al.  
14 The General Assembly of Virginia enacted the Coastal Primary Sand Dune Protection Act (the Dune Act) in 
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counted the dune systems within the eight localities listed in the Act, including Northumberland 
and Lancaster Counties. Subsequently, the Northumberland County Dune Inventory was created 
by Hardaway et al. in 2003 to detail the location and nature of the jurisdictional primary dunes 
along the Northumberland County Chesapeake Bay shoreline. Figure 4-6 outlines an example of 
a typical Chesapeake Bay dune profile.15 

 
Figure 4-6. Typical Profile of a Chesapeake Bay Dune System 

 

Shoreline evolution studies have been completed for Northumberland (2006), Lancaster (2006), 
Richmond (2011), and Westmoreland (2012) Counties by the Virginia Institute of Marine 
Science (VIMS) to document how these dune profiles have evolved since 1937 using aerial 
imagery. The results of these analyses can be found in Appendix B. Erosion extent is related to 
the following factors defined by the Virginia Department of Mines, Minerals and Energy 
(DMME):  

 composition of the shoreline (rock, sand, clay, marsh, or man-made structures) 
 fetch 
 orientation to prevailing wind direction 
 relative sea-level rise 

Additionally, there is the localized effect of land subsidence, and flood heights that can vary by 
several feet over the tidal areas given basin shape, wind direction, and state of the tide. The 
effects of coastal erosion can be seen in  

                                                 

1980. The Dune Act was originally codified in § 62.1‐13.21 to ‐13.28. The Dune Act is now recodified as 

Coastal Primary Sand Dunes and Beaches in § 28.2‐1400 to ‐1420. 

15 Hardaway, C.S., Jr., L.M. Varnell, D.A. Milligan, G.R. Thomas, and C.H. Hobbs, III, 2001. Chesapeake Bay Dune Systems: 

Evolution and Status. Technical Report. Virginia Institute of Marine Science, College of William & Mary, Gloucester Point, Virginia. 
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Figure 4-7, an example of a major slump feature found at the Nomini Cliffs in Westmoreland 
County along a scarp.16 A scarp is a steep slope along the coastline, often as part of a series of 
beach ridges that are produced by higher stands of sea level, or a low, steep beach slope caused 
by wave erosion. A slump is caused by the erosion of fine-grained silt and clay (basal clay 
layers) at the base of a scarp, giving way to the upper layer of sand.17 

 

 
Figure 4-7. Major Slump Feature Along Nomini Cliffs in Westmoreland County 

 

4.7.3 Previous Occurrences 
The College of William and Mary’s Virginia Institute of Marine Science published a series of 
Shoreline Evolution studies for Lancaster (2006), Northumberland (2006), Richmond (2011), 
and Westmoreland (2012) counties. Recent and historical aerial imagery was obtained to analyze 
the past shoreline positions and understand trends in shoreline evolution. The rate of change for 
each plate, which is a mosaic of aerial images, is an average across large sections of shoreline 
between 1937 and 2002 (Lancaster and Northumberland) and 1937 and 2009 (Richmond and 
Westmoreland).  

For each county in the Northern Neck, the three plates with the highest rate of change were 
summarized in Table 4-20. The highest rate of change, -11.1 feet per year, was observed in 
Lancaster County along the shoreline between Mosquito Point and Windmill Point. The entire 
Windmill Point area experienced high rates of change. Northumberland County also experienced 
comparably high rates of change, especially at Jarvis and Bluff Points along the Chesapeake Bay. 

                                                 
16 Shoreline Management in Chesapeake Bay, Hardaway, C.S., and Byrne, R.J. October 1999, Virginia Sea Grant Publication 

17 Ibid. 
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Table 4-20. Northern Neck Top Areas of Coastal Erosion by County 

County Location 

 Rate of 
Change 
(ft/year) Description 

Lancaster Plate 16A -11.1 Shoreline between Mosquito Point and Windmill Point  

Lancaster Plate 17 -6.7 Windmill Point 

Lancaster Plate 18 -4.6 Shoreline outside of Little Bay 

Northumberland Plate 21 -8.8 Jarvis Point 

Northumberland Plate 5 -7.4 Great Point and Walnut Point 

Northumberland Plate 22 -6.9 Bluff Point and area fed by Henrys Creek 

Richmond ~Plate 14 -3.1 L Rappahannock River - Richardson Creek 

Richmond ~Plate 9 -2.1 
G Rappahannock River - Shoreline just north of 
Totuskey Creek  

Richmond ~Plate 10 -1.5 
H Rappahannock River Shoreline just north of Totuskey 
Creek 

Westmoreland ~Plate 12 -4 I Nomini Bay, Hollis Marsh  

Westmoreland ~Plate 31 -2.2 P Potomac River, Jackson Creek to Sandy Point  

Westmoreland ~Plate 36 -1.4 Q Potomac River, Sandy Point to Lynch Point  

Source: Data obtained from the Virginia Institute of Marine Science’s Shoreline Evolution studies for Lancaster, 
Northumberland, Richmond, and Westmoreland counties. 

Note: For the Richmond and Westmoreland studies, the shoreline segments analyzed for the rate of change 
analysis were lettered. The lettered segments do no line up one-to-one with the numbered plates therefore the 
lettering was maintained in the Description column and a plate number was estimated for the Location column. 

 

4.7.4  Probability of Future Events 
The Northern Neck will continue to be impacted by hurricanes and nor’easters in the future. 
These severe storms will cause shoreline erosion from increased wave action that will exacerbate 
the rate of erosion that already occurs on the Northern Neck during normal tidal conditions. 
While there is no single continuous record of coastal erosion events for the Northern Neck, 
coastal erosion is a constant and pervasive issue that could cost the Northern Neck billions in 
future property damages. The Northern Neck includes more than 1,000 miles of shoreline that 
includes beaches, marinas, and historic towns that contain valuable waterfront property. With the 
increase in storm events and sea level rise in the future, coastal erosion will be an increasing 
threat to the region. 

4.7.5 Vulnerability and Risk Assessment 

4.7.5.1 Vulnerability and Impact to People and Property 
Some of the assets most vulnerable to coastal erosion in the Northern Neck are infrastructure 
such as bridges and roads, personal property, public and private beaches, and the natural habitats 
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of shorebirds and other wildlife. Severe storms such as hurricanes and nor’easters that impact the 
Northern Neck have the potential to exacerbate the coastal erosion due to the higher wave action 
and storm surge. Severe storms can remove wider beaches, along with substantial dunes, in a 
single event. In undeveloped areas, these recession rates are not likely to cause significant 
concern, but in more heavily populated locations, one or two feet of erosion may be considered 
catastrophic to beach and shore-front property. 

Shoreline protection installations, such as bulkheads and seawalls, can have positive and 
negative effects on the surrounding area. Eroding sediment banks that once provided sands for 
beaches, spits and offshore bars no longer has a supply of natural sand input. In addition, these 
now-protected segments of shoreline will remain as hard points or headland features while 
adjacent unprotected properties will continue to erode, sometimes at an accelerated rate18.  

To understand the quantity of assets in the Northern Neck at risk of coastal erosion, an exposure 
analysis was performed using data from each county. For Richmond and Westmoreland counties, 
actual building footprints and tax assessment values were used to determine the value of coastal 
property exposed to the hazard. For Lancaster and Northumberland Counties, the FEMA 2010 
TIGER Census block data was used to estimate property value exposed. Since rising sea level is 
a driving factor of coastal erosion, the USGS Climate Resilience Toolkit dataset that assesses the 
coastal vulnerability to sea level rise was used to estimate areas at high risk of erosion. This 
dataset includes a Coastal Vulnerability Index (CVI) that provided a subjective assessment of 
local risk along with sea level rise.19 The dataset includes ranking values from very low, low, 
moderate, high, and very high. The entire Northern Neck’s coastal areas were assessed at a 
“high” risk for coastal erosion compared to other national coastal areas.  

To quantify the potential exposure and risk of the Northern Neck, a 500 foot buffer was created 
around the CVI shoreline and intersected with the building footprints or Census blocks of each 
county. The total risk exposure in Lancaster and Northumberland Counties was much higher 
because the Census blocks include a much larger area than individual buildings and therefore 
have a higher total value that could potentially be exposed. Since a national data set was used, 
shoreline resolution is also poor at the county level. With advances in climate change and sea 
level rise research, it is anticipated that some of these data gaps will be filled as more 
information becomes available to future hazard mitigation plan updates. However, at this time 
this analysis provides a reasonable estimate of the property, most of it residential, at risk to 
coastal erosion. A summary of the exposure within 500 feet of the CVI shoreline is shown in 
Table 4-21. 

Table 4-21. Building Exposure to Coastal Erosion in Northern Neck 

County 
Number 
Affected 

Exposure 
within 500 ft. 

Percent 
Affected

Total 
Count 

Total Value 

Richmond 222 Buildings $16,600,000 1.83% 9749 $906,014,000
Westmoreland 1550 Buildings $209,000,000 8.04% 20963 $2,598,329,000

Lancaster 
324 Census 

Blocks 
$792,000,000 41.1% 1071 $1,928,632,000

                                                 
18  Shoreline Management in Chesapeake Bay, Hardaway, C.S., and Byrne, R.J. October 1999, Virginia Sea Grant Publication 

19 USGS. Coastal Vulnerability to Sea‐Level Rise. https://pubs.usgs.gov/dds/dds68/htmldocs/data.htm  
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Table 4-21. Building Exposure to Coastal Erosion in Northern Neck 

County 
Number 
Affected 

Exposure 
within 500 ft. 

Percent 
Affected

Total 
Count 

Total Value 

Northumberland 
651 Census 

Blocks 
$1,130,000,000 51.7% 1603 $2,187,319,000

Northern Neck  N/A $2,147,600,000 25.67% 33386 $7,620,294,000
 

4.7.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined coastal erosion to be a 
moderate hazard in the Northern Neck. Coastal erosion within the Northern Neck is a highly 
likely event with more than four predicted events annually. Coastal erosion events can have a 
wide range of impacts, however no recorded property damages were available to quantify that 
prior impact. Damages have been ranked “significant” because damages are reported as caused 
by hurricanes, tropical depressions, nor’easters, etc. However, the potential exposure for coastal 
erosion is “significant” based on a vulnerability analysis that estimated exposure exceeding $1.0 
million. Coastal erosion is ranked very low for having a warning time of more than three days 
before an event. Table 4-22 outlines the hazard rankings for each of the hazard priority criteria 
related to coastal erosion. With ongoing climate change, sea level rise and coastal erosion 
research, it is highly likely that the coastal erosion ranking will grow to ‘significant’ in the next 
plan update HIRA.  

Table 4-22. Coastal Erosion Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite Rank 

Significant 
Damages not 
reported as 

erosion 
Medium Low Significant Medium 

 

4.8 Hurricanes  
4.8.1 Description 
A tropical cyclone is defined by the NOAA’s National Hurricane Center as a warm-core non-
frontal synoptic-scale cyclone, originating over tropical or subtropical waters, with organized 
deep convection and a closed surface wind circulation about a well-defined center. Tropical 
cyclones are defined by atmospheric and hydrologic characteristics such as severe winds, storm 
surge flooding, high waves, coastal erosion, extreme rainfall, thunderstorms, lightning, and, in 
some cases, tornadoes. Tropical cyclones that impact the east coast of the United States originate 
in the Atlantic basin, which includes the Atlantic Ocean, Caribbean Sea, and Gulf of Mexico. 

Depending on strength, tropical cyclones are classified as hurricanes or tropical storms. The 
Saffir-Simpson Hurricane Wind Scale (Table 4-23) uses wind speed, central pressure, and 
damage potential to create storm classifications. This scale is the standard describing an event’s 
disaster potential. The Scale uses a 1 to 5 categorization based on the hurricane's intensity at the 
indicated time. The scale provides examples of the type of damage and impacts in the United 
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States associated with winds of the indicated intensity. In general, damage rises by about a factor 
of four for every category increase.  

Table 4-23. Saffir-Simpson Hurricane Wind Scale and Typical Damages 

Category 

Sustained 
Wind 

Speeds  
(mph) 

Surge 
(ft.) 

Pressure 
(mb) 

Typical Damage 

Tropical 
Depression 

<39 -- -- 
 

Tropical 
Storm 

39-73 -- -- 
 

Hurricane 1 74-95 4-5 > 980 

Very dangerous winds will produce some 
damage: Well-constructed frame homes 
could have damage to roof, shingles, vinyl 
siding, and gutters. 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. 

Hurricane 2 96-110 6-8 965-980 

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. 

Hurricane 3 111-129 9-12 945-965 

Devastating 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 after the storm passes. 

Hurricane 4 130-156 13-18 920-945 

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 residential areas. Power outages will 
last weeks to possibly months. Most of the 
area will be uninhabitable for weeks or 
months. 
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Table 4-23. Saffir-Simpson Hurricane Wind Scale and Typical Damages 

Category 

Sustained 
Wind 

Speeds  
(mph) 

Surge 
(ft.) 

Pressure 
(mb) 

Typical Damage 

Hurricane 5 > 157 > 18 < 920 

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 residential areas. Power outages will 
last for weeks to possibly months. Most of 
the area will be uninhabitable for weeks or 
months. 

Source: NOAA National Hurricane Center: http://www.nhc.noaa.gov/aboutsshws.php? 

 

4.8.2 Location and Extent 
All areas within the Northern Neck are equally at risk of being affected by a hurricane, but storm 
damage is dependent on the specific storm track, whether the storm hits the area at high tide, and 
many other localized factors. The hurricanes that affect Virginia typically form in the Atlantic or 
Gulf of Mexico during the months of June through November. These storms form from strong 
low-pressure systems originating in the tropics, which cause the updraft of warm ocean water. 
Typically, these systems result in strong damaging winds and high seas that can cause flooding 
and shoreline erosion. A storm originating in the Atlantic is defined as a hurricane when the 
maximum sustained winds reach 74 miles per hour. Below this level, it is defined as either a 
tropical storm or tropical depression. 

A hurricane or storm track is the line that delineates the path of the eye of a hurricane or tropical 
storm. The average diameter of hurricane force winds is 100 miles, with tropical storm force 
winds extending out 300 – 400 miles. Figure 4-8 shows the distribution of the four wind zones in 
the United States that reflect the number and strength of extreme windstorms. The Northern 
Neck is located in a “Hurricane-Susceptible Region” of Zone II where damaging wind speeds of 
up to 160 mph can be experienced. Buildings should be built to withstand this “design” wind 
event.  
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Figure 4-8. Wind Zones in the United States 

 

Storm surge flooding can push inland, and riverine flooding associated with heavy inland rains 
can be extensive. High winds are associated with hurricanes, with two significant effects: 
widespread debris due to downed and damaged trees and building debris; and power outages. 
The Northern Neck is especially vulnerable to hurricanes and their impacts. A tropical cyclone or 
hurricane has the potential to affect the entire region demonstrated by many past topical 
depressions, tropical storms and hurricanes. As a storm moves into more shallow waters, wave 
heights may lessen, but water levels rise, bulging up on the storm’s front right quadrant in what 
is called the "storm surge." This is the deadliest part of a hurricane. Storm surge and wind driven 
waves can devastate a coastline 

4.8.3 Previous Occurrences 
According to the NCEI database, three reported hurricanes have impacted the Northern Neck: 
Hurricanes Fran, Floyd and Isabel. While these storms did not directly track over the Northern 
Neck, damages were reported in the area due to coastal flooding and high wind associated with 
the storms because of their relative high strength in the storms’ northeastern quadrant. There 
have also been four tropical storms that have impacted the Northern Neck. Table 4-24 
summarizes the most significant hurricanes and tropical storm to impact the Northern Neck.  

Table 4-24. Previous Occurrences of Hurricane 

Event Date Hazard History 

September, 5, 1996 
Hurricane Fran was a Category 3 hurricane that struck Virginia and 
North Carolina in September, 1996. In Virginia, winds between 39 
and 73 mph lashed Chesapeake Bay and increased water levels in the 
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Table 4-24. Previous Occurrences of Hurricane 

Event Date Hazard History 

Potomac River around the nation's capital. There was severe damage 
to power lines that left 415,000 households in Virginia without 
electricity, making it the largest storm related power outage in history 
until Hurricane Isabel in 2003. Along the Rappahannock River, a 
storm surge of 5 foot damaged or sank several small boats and 
damaged wharfs and bulkheads. An F1 tornado touched down in 
Lancaster County on the Northern Neck, producing winds up to 90 
mph that caused $2.5 million in residential damage to 45 structures 
and $200,000 in commercial damage.  

September 15, 1999 

Hurricane Floyd was a Category 1 hurricane as it entered Virginia on 
September 15, 1999. For the Northern Neck area, Hurricane Floyd 
brought very heavy rainfall due to the presence of a stalled frontal 
boundary. The rainfall led to overflowing rivers in the Chowan River 
Basin, some of which exceeded 500-year flood levels. 
Northumberland and Lancaster counties reported a total of $1.1 
million in property damage and $147,000 in crop damage as result of 
this storm.  

September 18, 2003 

Hurricane Isabel was a Category 1 hurricane as it crossed the Virginia 
Beach area. Sustained tropical storm force winds with frequent gusts 
to hurricane force occurred over Eastern Virginia, along and near the 
Chesapeake Bay and Atlantic coastal waters. While Hurricane Isabel 
ultimately made landfall in Ocracoke Island, NC and tracked inland 
west of Richmond, Virginia, the high winds and storm surge greatly 
affected the Northern Neck region. The storm surge at Colonial Beach 
in Westmoreland County reached 6.5 feet. The storm caused 
widespread power outages, downed numerous trees and eroded 
beaches throughout the Northern Neck. Westmoreland County 
reported about $450,000 in crop damage as a result of the storm.  

September 1, 2006 

The remnants of Tropical Storm Ernesto interacted with an unusually 
strong high pressure over New England to generate strong winds, 
heavy rainfall, and storm surge-related tidal flooding and damage. 
Five to 8 inches of rainfall amounts were common across central and 
eastern Virginia. This rainfall caused flooding in many areas, 
although no substantial river flooding resulted from the heavy rain. 
Wind gusts of 60 to 70 mph occurred on the Eastern Shore of 
Virginia, as well as areas adjacent to the Chesapeake Bay from 
Yorktown northward. Tides were particularly high from communities 
adjacent to the York River, northward through the Rappahannock 
River to tidal portions of the Potomac River. Tides of 4 to 5 feet 
above normal, combined with 6 to 8 foot waves, caused significant 
damage to homes, piers, bulkheads, boats, and marinas across 
portions of the Peninsula and Middle Peninsula near the Chesapeake 
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Table 4-24. Previous Occurrences of Hurricane 

Event Date Hazard History 

Bay and adjacent tributaries. At some locations on the Middle 
Peninsula, Northern Neck and Eastern Shore, the tidal flooding and 
damage rivaled that from Hurricane Isabel in 2003. Power outages 
were widespread across the Virginia’s Northern Neck and Middle 
Peninsula. Reported property damages in Northumberland county 
were over $23 million (2017$).  

August 27, 2011 

Hurricane Irene affected the Mid-Atlantic Region by bringing strong 
winds, storm surge flooding, and up to 12 inches of rain across 
eastern North Carolina, central and eastern Virginia, and the 
DELMARVA peninsula. Although Irene passed east of the Mid-
Atlantic coast, the most substantial wind damage occurred in a swath 
from Caroline and Westmoreland counties (Northern Neck) 
southward into the Richmond metropolitan area, then southeastward 
into Surry, Sussex, James City, and Southampton counties. Winds 
estimated between 70 and 80 mph downed many trees, blocked roads 
and caused widespread power outages. The Richmond Times-
Dispatch reported widespread downed trees, standing water, and 
minor damage to homes.  

October 28, 2012 

Hurricane Sandy was the deadliest and most destructive hurricane of 
the 2012 Atlantic hurricane season, and the second-costliest hurricane 
in United States history. On October 26, Governor of Virginia Bob 
McDonnell declared a state of emergency.  

October 8, 2016 

Hurricane Matthew was a powerful and devastating tropical cyclone 
which became the first Category 5 Atlantic hurricane since Hurricane 
Felix in 2007. While damage was primarily confined to the coast in 
Florida and Georgia, torrential rains spread inland in the Carolinas 
and Virginia, causing widespread flooding. Impacts to the Northern 
Neck were localized.  

 

4.8.4 Probability of Future Events 
Hurricanes are a low probability event that can greatly impact large areas. Based on the NCEI 
historic records of hurricane activity to the Northern Neck, it is estimated that the area will 
experience one hurricane or tropical storm every three to four years and an average of $292,000 
in property and crop damages. Virginia’s hurricane season is June 1 through November 30 but 
usually the most intensive hurricanes occur during August and September.  

4.8.5 Vulnerability and Risk Assessment 
Table 4-25 shows the annualized damages for hurricanes in the Northern Neck. The NCEI Storm 
Events data was annualized by dividing the total number of hurricane events by the length of 
record. The annualized values should only be utilized as an estimate of what can be expected 
annually. Using historical records, individual counties can expect to experience one hurricane or 
tropical storm every five to 10 years. The Northern Neck can expect to experience hurricanes and 
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tropical storms in a similar frequency. Annual total damages (adjusted for inflation) from these 
events for each county was found to be between $46,249 and $106,248, though it is possible that 
actual annual damages in some counties could be higher due to unreported damages. There are 
no expected deaths or injuries from these events.  

Table 4-25. Annualized Damages from Hurricanes 

Jurisdiction Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Lancaster 0.2 $39,482 $24,722 $64,204 0 0 
Northumberland 0.2 $47,344 $58,904 $106,248 0 0 

Richmond 0.1 $6,340 $39,909 $46,249 0 0 
Westmoreland 0.1 $24,574 $51,612 $76,187 0 0 

 

4.8.5.1 Vulnerability and Impact to People and Property 
Secondary hazards from a hurricane often include high winds, flooding, heavy waves, and 
tornadoes. Hurricane force winds can easily destroy poorly constructed buildings and mobile 
homes. Once inland, the hurricane's band of thunderstorms produces torrential rains and, 
sometimes, tornadoes. A foot or more of rain may fall in less than a day causing flash floods and 
localized shoreline landslides. The rain eventually drains into the Potomac and Rappahannock 
Rivers and their tributaries which can exacerbate coastal flooding. Hurricane or tropical 
depression force winds damage and topple trees, impact utilities, and damage buildings. Utilities, 
including power, water and waste water treatment and communications can be impaired for days, 
or in the case of 2003’s Hurricane Isabel, for weeks. Transportation networks can be impassable 
due to high standing water, debris on roadways, and damaged roads and bridges.  

4.8.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined hurricane to be a 
“significant” hazard in Northern Neck. Hurricane events within the Northern Neck are somewhat 
likely events with less than one event annually. Hurricane events have a “high” range of impacts, 
accounting for over $100,000 (adjusted for inflation) in annualized property damages. The 
potential exposure for hurricane events is “high” with more than $1 million in potential damages. 
Hurricane is ranked low for having a warning time of at least two days before an event. Table 
4-26 outlines the hazard ranking for each of the hazard priority criteria related to hurricane 
events. 

Table 4-26. Hurricane Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Medium Significant Significant Low Significant Significant 
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4.9 Severe Weather (Thunderstorms, Severe Wind, Lightning, and Hail) 
4.9.1 Description 
For the purposes of the hazard mitigation plan update, severe weather includes thunderstorms, 
severe wind, lightning, and hail events. The National Weather Service (NWS) defines a 
thunderstorm as a localized storm produced by a cumulonimbus cloud and accompanied by 
lightning and thunder. Thunderstorms are typically the result of warm, moist air that is pushed 
upwards into the atmosphere where it cools and forms into cumulonimbus clouds. As the air 
continues to cool, it starts to form water droplets or ice. As these droplets or ice start to fall, they 
may collide and combine many times into larger forms before reaching the Earth’s surface. 
These severe storms are associated with the presence of strong winds, thunder, and lightning. It 
is also possible to experience a thunderstorm with no precipitation which can cause wildfires to 
occur. Thunderstorms can form in any geographic region, and are sometimes the cause of other 
natural phenomena such as downburst winds, heavy rain, flash floods, large hailstones, 
tornadoes, and waterspouts.  

A severe thunderstorm includes damaging winds greater than 58 mph (50 knots) or greater and 
hail one inch or larger in diameter. Severe winds have been further broken down into three 
categories by the NWS Storm Events database: 

 High Wind: Sustained non-convective winds of 35 knots (40 mph) or greater lasting for 
one hour or longer or winds (sustained or gusts) of 50 knots (58 mph) for any duration (or 
otherwise locally/regionally defined), on a widespread or localized basis. In some 
mountainous areas, the above numerical values are 43 knots (50 mph) and 65 knots (75 
mph), respectively.  

 Strong Wind: Non-convective winds gusting less than 50 knots (58 mph), or sustained 
winds less than 35 knots (40 mph) resulting in a fatality, injury, or damage.  

 Thunderstorm Wind: Winds, arising from convection (occurring within 30 minutes of 
lightning being observed or detected), with speeds of at least 50 knots (58 mph), or winds 
of any speed (non-severe thunderstorm winds below 50 knots) producing a fatality, injury, 
or damage. Events with maximum sustained winds or wind gusts less than 50 knots (58 
mph) should be entered as a Storm Data event only if they result in fatalities, injuries, or 
serious property damage.  

Hail is precipitation in the form of ice pellets larger than five mm that forms in thunderstorms 
between currents of rising air (updrafts) and currents of descending air (downdrafts) as shown in 
Figure 4-9. These events typically occur in late spring and early summer. One criteria for severe 
thunderstorms, as defined by the NWS, is hail that is one inch in diameter (quarter-size) or 
larger.  
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Figure 4-9. Formation of Hail (Source: NOAA) 

 

Lightning is defined by the NWS as a visible electrical discharge (i.e. lightning bolt) produced 
by a thunderstorm. The discharge may occur within or between clouds, between the cloud and 
air, between a cloud and the ground or between the ground and a cloud. A bolt of lightning can 
reach temperatures approaching 50,000 degrees Fahrenheit. Lightning rapidly heats the sky as it 
flashes, but the surrounding air cools following the bolt. This rapid heating and cooling of the 
surrounding air causes thunder.  

4.9.2 Location and Extent 
Since it is difficult to determine the probability of future occurrences in a specific area with any 
degree of accuracy, all areas within the Northern Neck are assumed to be equally at risk to the 
damaging effects of a thunderstorm that causes high wind, lightning, or hail. Therefore, all assets 
across the region should be considered vulnerable to these hazards and precautions should be 
taken to protect them.  

Using the NWS definition for a severe thunderstorm, dime-sized hail is considered a minimum 
hazard and quarter-sized hail is considered a major hazard. Quarter-sized hail can cause 
significant damage to agricultural crops and livestock, as well as property such as automobiles, 
aircraft, and roofs. Although rare, large hailstones may even cause injury or death. The amount 
of cover obtained during a hail storm can greatly reduce the risk to human health during these 
events.  

While there is no established index for lightning, a lightning strike is considered to be of 
minimum severity when it has limited impacts on infrastructure (ex. tree limbs) and major 
severity when it causes extensive damage (ex. loss of life, fire, structural damage). The potential 
damages resulting from lightning strikes are primarily injury, loss of life, power outages, 
business interruption, fire and minor structural damage. A false sense of security often leads 
people to believe that they are safe from a lightning strike because it may not appear to be near 
their location. However, lightning can strike 10 miles away from a rain column, which puts 
people that are still in clear weather at risk.  
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High wind events can occur for a variety of reasons: low and high pressure systems, isolated 
thunderstorms, tropical cyclones, and Nor’easters. Using the NWS severe wind categories listed 
above, sustained non-convective winds of 40 mph or greater lasting for one hour or longer or 
winds (sustained or gusts) of 58 mph for any duration, on a widespread or localized basis are 
considered a minimum severity event. A major severe event would be wind events of greater 
than 58 mph or a wind event resulting in death, injury or significant damage.  

4.9.3 Previous Occurrences 
There have been 254 severe wind events (including high wind, strong wind, and thunderstorm 
wind), four lightning strikes and 74 hail events recorded in the Northern Neck according to the 
NCEI Storm Events Database. Based on the NCEI Storm Events Database, the most significant 
severe weather events in the Northern Neck are extracted and summarized in Table 4-27. 
Significant events include any event that caused a death or injury (direct or indirect), as well as 
the top seven most costly events in terms of property damage. No direct deaths or indirect 
injuries were reported.  

Table 4-27. Significant Severe Weather Events 

Location 
Event 
Date 

Event Type 
Wind 

Speed/Mag
nitude 

Direct 
Injuries 

Indirect 
Deaths 

Property 
Damage 
($2017) 

Northumberland 9/1/2006 High Wind 37 0 0 $15,000,000

Lancaster 7/12/2009 
Thunderstorm 

Wind 
52 0 0 $1,000,000

Lancaster 7/12/2009 
Thunderstorm 

Wind 
52 0 0 $1,000,000

Lancaster 7/12/2009 
Thunderstorm 

Wind 
50 0 0 $1,000,000

Lancaster 9/1/2006 High Wind 35 0 0 $200,000
Lancaster 7/16/2000 Lightning 0 0 $50,000
Lancaster 8/6/2000 Lightning 0 0 $50,000

Lancaster 5/2/1989 
Thunderstorm 

Wind 
100 3 0 $0

Richmond 6/13/2013 
Thunderstorm 

Wind 
52 0 1 $5,000

Westmoreland 4/21/2017 
High Wind, 

Hail 
125 0 0 

Reported 
damage to 

170 
residences; 

$8M in 
damages in 

Colonial 
Beach. 

 

The likelihood and potential severity of thunderstorm wind/lightning/hail events can be assessed 
by reviewing the number and severity of thunderstorm events that have occurred in the period of 
history available for the Northern Neck. Of the 254 severe wind events, 76 did not have a 
recorded magnitude or had a magnitude of 0 within the NCEI database. Of the remaining 178 
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recorded events, the recorded wind speeds varied from 28 to 100 miles per hour (mph). There are 
a significant number of severe wind events reported because during the same incident, such as an 
isolated thunderstorm, it can result in multiple reports of thunderstorm wind (of various speeds) 
from different towns in the same county. Table 4-28 shows the distribution of events by recorded 
wind speed, where the maximum wind speeds for an average thunderstorm range from 50 to 55 
mph. Similarly, Table 4-29 shows the distribution of hail events by recorded hail size, where a 
majority of reported hail events in the Northern Neck are one inch or less in size.  

Table 4-28. Frequency of Severe Wind Events 

Wind Speed 
(mph) 

Number of 
Events 

Not Recorded 43 
0-30 33 
31-35 1 
36-40 3 
41-45 0 
46-50 150 
51-55 10 
56-60 7 
61-65 3 
66-70 2 
71-75 0 
76-80 1 
81-85 0 
86-90 0 
91-95 0 
96-100 1 
Total 254 
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Table 4-29. Frequency of Hail Events 

Hail Size (in.) 
Object Analog 

Reported 
Number of 

Events 

0.5 Marble, moth ball 0 
0.75 Penny 25 
0.88 Nickel 11 

1 Quarter 19 
1.25 Half dollar 1 
1.5 Walnut, ping pong 5 
1.75 Golf ball 11 

2 Hen egg 2 
2.5 Tennis ball 0 
2.75 Baseball 0 

3 Tea cup 0 
4 Softball 0 

4.5 Grapefruit 0 
Total 74 

 

4.9.4 Probability of Future Events 
The chance of future occurrences of high wind, hail and lightning in the Northern Neck is high: 
between five and six events each year after annualizing reported events by the length of record 
from the NCEI database. Based on the frequency tables above, the average hail event is expected 
to produce hail sizes ranging from 0.75” and 1.” Future severe wind events will likely cause 46 
to 55 mph gusts and sustained winds. 

4.9.5 Vulnerability and Risk Assessment 
Table 4-30 shows the annualized damages for severe weather events in the Northern Neck. The 
NCEI Storm Events data was annualized by dividing the number of severe weather events by the 
length of record. The annualized values should only be used as an estimate of what can be 
expected each year. Using historical records, an individual county can expect to experience 
between one to two severe weather events annually. The Northern Neck can expect to see 
between five and six events annually. Annual total damages (adjusted for inflation) from these 
events for each county was found to be between $3,454 and $289,889, though it is possible that 
actual annual damages in some counties could be higher due to unreported damages. There was a 
reported injury in Lancaster County due to severe weather, however overall for the Northern 
Neck there are no expected deaths or injuries from these events. 
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Table 4-30. Annualized Damages from Severe Weather 

Jurisdiction Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Lancaster 1.2 $62,629 $0 $62,629 0 0.048 
Northumberland 1.1 $289,889 $0 $289,889 0 0 

Richmond 1.9 $3,349 $105 $3,454 0 0 
Westmoreland 1.8 $4,303 $0 $4,303 0 0 

 

4.9.5.1 Vulnerability and Impact to People and Property 
High wind events pose a danger because they can result in localized or widespread power 
outages, property damage, and falling trees. Mobile homes are particularly vulnerable to high 
winds, especially if improperly anchored. Injury or death can result from falling objects, vehicle 
accidents, and flying debris. Most deaths associated with extreme wind events occur in cars, 
especially lightweight vehicles and high-profile tractor trailers. 

Older critical facilities are vulnerable to wind damage due to the age of construction and possible 
poor condition. It is important to identify specific critical facilities and assets that are most 
vulnerable to the hazard. Evaluation criteria include the age of the building (and what building 
codes may have been in effect at the time of construction), type of construction, and condition of 
the structure (i.e., how well the structure has been maintained).  

4.9.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined severe weather events to be a 
“moderate” hazard in Northern Neck. Severe weather events within the Northern Neck are highly 
likely events with more than four events annually. Severe weather events have a “high” range of 
impact, accounting for more than $100,000 (adjusted for inflation) in annual property damages. 
The potential exposure for severe weather events is “medium” with between $100,000 and $1.0 
million in potential damages. Severe weather is ranked medium for having a warning time of at 
least one day before an event. Table 4-31 outlines the hazard rankings for each of the hazard 
priority criteria related to severe weather events. 

Table 4-31. Severe Weather Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Significant Significant 
N/A – Did 
not rank 

Medium Medium Medium 

 

4.10 Tornado 
4.10.1 Description 
A tornado is described as a violently rotating column of air extending from a thunderstorm to the 
ground. The rotating column of air often resembles a funnel-shaped cloud. Winds are typically 
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less than 100 mph, with the most violent tornado wind speeds exceeding 250 mph. The widths of 
most Virginia tornados are generally several yards across, but the path length can vary from a 
few hundred yards to dozens of miles long. A tornado moves at speeds between 30 and 125 miles 
per hour (mph), and can generate winds that reach 300 mph.  

4.10.2 Location and Extent 
In the United States, tornadoes have been classified on the Fujita Scale, assigning numeric scores 
from zero to five (or higher) based on the severity of observed damages. The traditional Fujita 
scale, introduced in 1971, was used to rate the intensity of tornadoes thereafter, and was also 
applied to previously documented tornadoes. The scale assigns numerical values for wind speeds 
inside the tornado according to the type of damage and degree of the tornado. Most tornadoes are 
F0 and F1, resulting in little widespread damage. Low-intensity tornadoes can also cause 
localized transportation route disruption due to debris from trees and impacted buildings, signs, 
etc. Utilities can also be out of service for several days due to downed power and phone lines. A 
tornado’s intense power can destroy buildings, especially manufactured homes, downed power 
lines and can cause significant tree and crop damage.  

In February, 2007, an “enhanced” Fujita scale was implemented with somewhat lower wind 
speeds at the higher F-numbers, and more thoroughly-refined structural damage indicator 
definitions. It was developed to better align tornado wind speeds with associated damages. Table 
4-32 shows the differences between the old and new tornado intensity scales, wind speeds, 
typical damages, and frequency. 

Table 4-32. Tornado Damage Scale 

Derived EF Scale Fujita Scale 

Damage Frequency EF 
Number 

3 Second 
Gust 

(mph) 

F 
Number 

3 Second 
Gust 

(mph) 

EF0 65 to 85 F0 40 to 72 
Light Damage. Some damage to 

chimneys, TV antennas, roof 
shingles, trees, and windows 

29% 

EF1 86 to 110 F1 73 to 112 

Moderate Damage. 
Automobiles overturned, 
carports destroyed, trees 

uprooted 

40% 

EF2 111 to 135 F2 113 to 157 

Considerable Damage. Roofs 
blown off homes, sheds and 

outbuildings demolished, 
mobile homes overturned 

24% 

EF3 136 to 165 F3 158 to 206 

Severe Damage. Exterior walls 
and roofs blown off homes. 
Metal buildings collapsed or 

severely damaged. Forests and 
farmland flattened. 

6% 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Hazard Identification and Risk Assessment  4-48 

Table 4-32. Tornado Damage Scale 

Derived EF Scale Fujita Scale 

Damage Frequency EF 
Number 

3 Second 
Gust 

(mph) 

F 
Number 

3 Second 
Gust 

(mph) 

EF4 166 to 200 F4 207 to 260 

Devastating Damage. Few 
walls, if any, standing in well-
built homes. Large steel and 
concrete missiles thrown far 

distances. 

2% 

EF5 Over 200 F5 261 to 318 

Incredible Damage. Homes 
leveled with all debris removed. 

Schools, motels, and other 
larger structures have 

considerable damage with 
exterior walls and roofs gone. 

Top stories demolished. 

Less than 
1% 

Source: NOAA Storm Prediction Center http://www.spc.noaa.gov/efscale/ef‐scale.html  

 

Tornado season typically is March through August; however, tornados can occur in any month. 
In Virginia, peak tornado activity is in July since hot, humid conditions stimulate tornado 
growth. Strong tornadoes may be produced by thunderstorms and are often associated with the 
passage of hurricanes. The total number may be higher as incidents may occur over areas with 
sparse populations, or may not cause any property damage.  

4.10.3 Previous Occurrences 
According to the NCEI storm events database, there have been 26 recorded tornado events since 
1950, which includes two funnel clouds and two water spouts. These tornado events have 
resulted in a total of $11.7 million in property damage. Figure 4-10 shows the location of historic 
tornado tracks and touch downs in the Northern Neck. Table 4-33 lists the most significant of 
these events along with recent events not recorded by the NCEI database.  
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Figure 4-10. Historic Tornado Tracks and Touchdowns in the Northern Neck 
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Table 4-33. Previous Occurrences of Tornado Events 

Event Date Hazard History 

5/10/1990 

Lancaster County. This tornado traveled in an east-
northeast direction from two miles southwest of White 
Stone, and ending about two miles east-northeast of 
White Stone. The path was just over four miles long and 
it was intermittent. The greatest damage occurred in the 
center of White Stone. In addition to considerable tree 
damage, three buildings were heavily damaged, five 
stores lost plate-glass windows, and a mobile home was 
destroyed by trees. 

8/6/1993 
White Stone. At 1515 EDT, a tornado moved northeast 
through White Stone. Tree were broken and knocked 
down damaging hones.  

6/24/1996 

Westmoreland County. Brief tornado touched down at 
Westmoreland State Park. Numerous trees and power 
lines were downed throughout the park. Roofs of three 
cabins were damaged by downed trees. One cabin 
suffered the most damage as a large tree trunk crashed 
through the roof, damaging the rafters and inside walls 
of the kitchen and a bedroom. 

7/12/1996 

Northumberland County. Tornado damage occurred 
from Burgess to Oyster Cove. The most significant 
damage was found in the Edwardsville area, where 
nearly 20 mobile homes were severely damaged or 
destroyed. Numerous trees were downed or suffered 
damage. Nine, mostly minor, injuries were reported. 
Westmoreland County. The same storm which produced 
the Edwardsville storm produced a second weaker 
tornado in Hague. One house sustained minor damage, 
and numerous trees were sheared off or uprooted. 

9/10/1997 

Northumberland County. A tornado damaged 5 homes, 
with a large porch on one home and a garage/breezeway 
on another home completely destroyed. Damage to 2 
other homes was primarily incidental, and caused by 
flying debris. The fifth home sustained siding and 
substantial roof damage. Several boats were 
damaged/overturned at local marina. One row boat near 
the initial damage area was lifted up and tossed 300-400 
yards from its tied-down position. Several other items 
were thrown distances of several hundred yards. Two 
cars were damaged, one severely. Several trees were 
severely damaged, one tree was uprooted by an airborne 
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Table 4-33. Previous Occurrences of Tornado Events 

Event Date Hazard History 

boat. There were no injuries or fatalities. Property 
damage totaled about $150,000.  

5/25/2004 

Lancaster County. A waterspout formed over Carters 
Creek and came ashore at Irvington Marina as a 
tornado. A boat house was blown over and numerous 
boats damaged. Several cars were also damaged. 

6/18/2015 

Scattered severe thunderstorms associated with a trough 
of low pressure produced damaging winds and three 
weak tornadoes across portions of central and eastern 
Virginia.  
Richmond County. The tornado began 2 miles west of 
German's Corner in Richmond County, tracking 
southeast for about 6 miles passing near Naylors Beach 
and crossing Highway 360. Peak winds were between 
70 and 80 mph. Hardwood trees were uprooted and 
snapped off. Power lines were downed. 
Lancaster County. The tornado touched down in 
Lancaster County near Mollusk and tracked southeast to 
Ottoman. The tornado remained mostly in the tree tops 
and bounced as it tracked southeast for about 4 miles. 
The tornado paralleled River Road eventually crossing 
River Road near Ottoman. Peak. Winds were between 
60 to 70 mph. Hardwood trees were uprooted and 
snapped off. Power lines were downed. 

2/24/2016 

Lancaster County. The tornado that began as an EF0 in 
Middlesex County, intensified briefly to an EF1 in the 
Norwood Church Road area near Flagstaff Road in 
Lancaster County. In this area, a brick wall on a garage 
was flattened, the roof was ripped off a house, and an 
outbuilding was destroyed. Numerous large trees were 
snapped including two foot diameter pine trees. The 
tornado continued north and northeast for a short 
distance before lifting. 
Richmond County. Tornado crossed the Rappahannock 
River from Essex County into Richmond county. The 
tornado struck Naylors Beach as an EF2 tornado 
removing significant portions of the upper floor of one 
two story home and destroying several other smaller 
homes. At this point, the tornado was 300 yards wide 
with winds around 120 mph. The tornado then crossed 
Newland Road, weakening slightly too low end EF1 
with winds around 90 mph and continuing to Tallent 
Town Road and Piney Grove Road. The tornado then 
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Table 4-33. Previous Occurrences of Tornado Events 

Event Date Hazard History 

tracked into Westmoreland County. The tornado caused 
over $3.3 million in property damage. 

2/24/2016 (continued) 

Westmoreland County. The tornado re-intensified as it 
moved from Richmond County into Westmoreland 
county, crossing Kings Highway (Route 3) west of 
Naomi Grove as a high EF1 tornado. Tornadic winds 
increased to 100 mph, severely damaging two homes 
and destroying a mobile home along Kings Highway. It 
continued to Cople Highway near Mount Holly, 
severely damaging numerous homes. After crossing 
Nomini Creek, the tornado crossed Bushfield Road 
damaging several homes. The tornado then continued 
northeast along Mount Holly Road, uprooting and 
snapping trees before moving into the Potomac River 
toward Maryland. Reported property damages totaled 
over $900,000 in Westmoreland County, in addition to 
over $78,000 in crop damage.  

4/6/2017 

Town of Irvington. On April 6, an enhanced risk for 
severe weather was issued for parts of the Mid-Atlantic 
region. An EF1 touched down in the Town of Irvington 
in Lancaster County. Some windows were blown out at 
the local hospital, forcing the hospital to operate on 
emergency power for a couple hours. Homes in the 
town had their roofing material, gutters or awnings, and 
siding material damaged. Numerous trees were snapped 
or uprooted. According to VDEM records, one home 
was destroyed, seven suffered major damage, 22 
experienced minor damage and an additional 19 were 
affected for a total loss of $2,707,180. Additionally, 
there was $10,000 in damage to parks and recreation 
facilities. Local governments were reimbursed $35,000 
for debris removal and emergency protective measures.  

 

4.10.4 Probability of Future Events  
Tornadoes are considered to be low-frequency, high-impact events. The NWS advises that 
tornadoes strike randomly, so all areas within Northern Neck are equally at risk. Tornado and 
high-wind events can occur at any time of the year, but are more frequent in this area in the 
spring and summer. Based on the NCEI historic records of tornado activity in the Northern Neck, 
it is estimated that the region will experience about one tornado every three years. Due to the 
proximity of this area to open water, proper precautions should be taken to protect infrastructure 
from damaging wind events. 
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4.10.5 Vulnerability and Risk Assessment 
Table 4-34 shows the annualized damages for tornado events in the Northern Neck. The NCEI 
Storm Events data was annualized by dividing the tornado events and by the length of record. 
The annualized values should only be utilized as an estimate of what can be expected each year. 
Using historical records, an individual county can expect to see one tornado every five to 10 
years. The Northern Neck can expect to see one tornado every three to four years. It should be 
noted that tornado and high wind event frequencies have increased dramatically since the 2011 
mitigation plan update. Annual total damages (adjusted for inflation) from these events for each 
county was found to be between $9,341 and $87,182, though it is possible that actual annual 
damages in some counties could be higher due to unreported damages. Overall, the region can 
expect to see at least one injury due to tornados every five years.  

Table 4-34. Annualized Damages from Tornados 

Jurisdiction Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Lancaster 0.1 $87,182 $0 $87,182 0.0 0.0 
Northumberland 0.1 $9,341 $0 $9,341 0.0 0.1 

Richmond 0.2 $55,666 $0 $55,666 0.0 0.0 
Westmoreland 0.1 $20,016 $1,162 $21,178 0.0 0.0 

 

4.10.5.1 Vulnerability and Impact to People and Property 
A structure’s tornado vulnerability is the same as that for other types of extreme wind events and 
is based in large part on building construction and standards. Other factors such as location, 
condition, and maintenance of trees also play a significant role in determining vulnerability. A 
tornado will cause severe damage or destruction to any structure in its path. Clusters of mobile 
homes are more vulnerable to tornadoes. Proper anchoring can reduce damage exposure, but not 
entirely as these structures are extremely vulnerable to damage from downed trees and a 
tornado’s effect on the structure of the manufactured home itself.  

Human vulnerability is based on the availability, reception, and understanding of early warnings 
of tornadoes (e.g., tornado warnings issued by the NWS) and access to safe, substantial indoor 
shelter. Once warned of an impending tornado hazard, to seek shelter indoors on the lowest floor 
of a substantial building away from windows is recommended as the best protection. 

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

4.10.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined tornado events to be a 
“significant” hazard in Northern Neck. Tornado events within the Northern Neck are somewhat 
likely events with less than one event annually. Tornado events have a “high” range of impacts, 
accounting for annual property damages exceeding $100,000 (adjusted for inflation). The 
potential exposure for tornado events is “medium” with between $100,000 and $1.0 million in 
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potential damages. Tornado is ranked high for having a warning time of less than 24 hours 
before an event. Table 4-35 outlines the hazard rankings for each of the hazard priority criteria 
related to tornado events. 

Table 4-35. Tornado Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Medium Significant Significant Significant Medium Significant 

 

4.11 Winter Storm  
4.11.1 Description 
Winter storms are events in which varieties of precipitation are formed that only occur at low 
temperatures, such as snow or sleet, or a rainstorm where ground temperatures are low enough to 
form ice (i.e. freezing rain). The following are the National Weather Service’s descriptions of 
various components of a winter storm:  

• Heavy snowfall - the accumulation of six or more inches of snow in a 12 hour period 
or eight or more inches in a 24 hour period. 

• Blizzard - the occurrence of sustained wind speeds over 35 mph accompanied by heavy 
snowfall or large amounts of blowing or drifting snow for more than three hours. 

• Freezing drizzle/freezing rain - precipitation that falls as liquid, but freezes on contact 
with roads, trees, power lines and other surface structures that are below 32 degrees F, 
forming a dangerous glaze of ice. 

• Ice storm - a type of winter storm characterized by freezing rain which results in a 
dangerous coating of ice on trees, power lines, and road surfaces. 

• Sleet - solid grains or pellets of ice formed by the freezing of raindrops or the refreezing 
of largely melted snowflakes. Sleet does not cling to surfaces. 

• Wind chill – a calculated temperature index that describes the combined effect of wind 
and low air temperatures on exposed skin. 

Winter storms usually form along a stationary front. An area of lower pressure develops along 
the front as the atmosphere tries to even out the pressure difference. This pressure difference 
creates wind that blows from high pressure towards low pressure, in an attempt to move enough 
air to even out the pressure difference. As the air moves toward the low-pressure area, it has 
nowhere to go but up into the colder regions of the atmosphere. This causes water vapor in the 
air to condense. To the north of the storm, where temperatures are colder, this condensed water 
falls as snow. To the south, if the temperatures are warm enough, it can fall as heavy rain in 
within thunderstorms. 

4.11.2 Location and Extent 
Winter storms derive their energy when two air masses of substantially different temperatures 
and moisture levels meet. In Northeastern Virginia, winter storms usually form when an air mass 
of cold, dry, Canadian air moves south and interacts with a warm, moist air mass moving north 
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from the Gulf of Mexico. The point where these two air masses meet is called a front. If cold air 
advances and pushes away the warm air, it forms a cold front. When warm air advances, it rides 
up over the denser, cold air mass to form a warm front. If neither air mass advances, it forms a 
stationary front. 

In the temperate eastern Virginia  climate, winter storms infrequently occur during late fall or 
spring but are largely contained to the winder season, particularly between January and early 
March. Winter storms can include heavy snow, freezing rain, and high winds that completely 
disrupt communities’ transportation networks, cause power outages, close schools, and hamper 
communication.  

4.11.3 Previous Occurrences 
According to the NCEI storm events database, there have been 93 recorded winter storm events 
across the Northern Neck counties since 1996, including the following types of event: Winter 
Weather, Winter Storms, Ice Storms, Heavy Snow, and Frost/Freeze. 

These severe winter weather events have resulted in a total of $42,373 in property damage. It 
should be noted that these numbers reflect only the reported damages. In addition, the Northern 
Neck has had four major disaster declarations and two emergency declarations related to winter 
storm weather. Table 4-36 lists some of the most significant of these events.  

Table 4-36. Previous Occurrences of Winter Storm Events 

Event Date Hazard History 

January 26, 1987 
A record 17.0 inches of snow fell during a 24-hour period on January 
26, 1987 in Richmond County.  

March 13, 1993 

The "Blizzard of '93", also known as the "Superstorm '93" and the first 
coined "Storm of the Century" during the 1990's, was an extremely 
intense nor'easter which impacted the entire East Coast of the U.S. An 
emergency declaration was made in the Northern Neck area.  

January 6, 1996 

The blizzard of 1996 was a strong winter storm that impacted the 
eastern United States, especially the metropolitan areas of Washington, 
DC, Philadelphia, New York City, and Boston. Three day snowfall 
totals ranged from 10-20 inches in the Northern Neck area. A 
presidential disaster was declared that included Northern Neck 
Counties. 

December 23, 1998 

A major ice storm affected central and eastern Virginia from 
Wednesday, December 23rd into Friday, December 25th, including all 
four counties on the Northern Neck. A prolonged period of freezing 
rain and some sleet resulted in ice accumulations of one half inch /0.50/ 
to one inch /1.00/ in many locations. The heavy ice accumulations on 
trees and power lines caused widespread power outages across the 
region. Approximately 400,000 customers were without power during 
the maximum outage period, Christmas Eve day. Some customers were 
without power for about ten days. Many accidents occurred due to 
slippery road conditions, especially bridges and overpasses. Secondary 
roads were impassable due to fallen tree limbs and in a few cases, 
whole trees. 
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Table 4-36. Previous Occurrences of Winter Storm Events 

Event Date Hazard History 

January 25, 2000 

A significant winter storm dumped more than one foot of snow across 
much of central and eastern Virginia, with isolated amounts of up to 19 
inches reported. There was also significant blowing and drifting of 
snow as winds gusted over 30 mph during the storm. The Richmond 
International Airport was closed during this storm. A very cold air mass 
built into the region after the storm, preserving the snowpack for over a 
week in many areas. Snow totals on the Northern Neck included: 
Richmond county 11 to 12 inches, Westmoreland county 12 to 13 
inches, and Northumberland county 12 inches. 

January 30,2000 

An ice storm affected a large portion of central and eastern Virginia 
with ice accumulations of up to one-half inch. Freezing rain mixed with 
sleet and snow spread over the area during the morning hours. Freezing 
rain then mixed with rain during the afternoon and evening along the 
eastern counties of Richmond, and Westmoreland Counties. More than 
$30,000 in property damage was reported.  

April 7, 2007 

Low pressure developed over southern Virginia and deepened as it 
moved offshore. A band of moderate to heavy snow fell over portions 
of eastern Virginia as the storm strengthened off the Atlantic seaboard. 
Heavy snow was reported in Richmond, Northumberland, and 
Lancaster Counties. 

January 30, 2010 

Low pressure moving off the coastal Carolinas produced between five 
and fifteen inches of snow across central and eastern Virginia from 
Friday night, January 29th, into Saturday night January 30th. Snowfall 
amounts reported in the Northern Neck counties ranged from as low as 
seven inches to thirteen inches of snow reported in Richmond County. 

February 5, 2010 

Low pressure moving off the coastal Carolinas produced between four 
and twelve inches of snow across central and eastern Virginia from 
Friday afternoon, February 5th, through Saturday afternoon February 
6th. In the Northern Neck, some of the heaviest snow fell in Newland, 
Richmond County, where 11 inches was reported. 

January 22,2016 

Strong low pressure moving from the Southeast United States northeast 
and off the Mid-Atlantic Coast produced between five and thirteen 
inches of snow and strong winds across the Virginia Northern Neck and 
south central Virginia. Heathsville reported 11 inches of snow.  

January 7, 2017 

Low pressure tracking northeast just off the Southeast and Mid-Atlantic 
Coasts produced heavy snow and strong winds across eastern Virginia. 
In Northumberland and Lancaster Counties, snowfall totals were 
generally between 8 inches and 12 inches. Strong north winds affected 
the area, producing some blowing snow and reduced visibilities. 
Heathsville and Brook Vale reported 12 inches of snow. 
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4.11.4 Probability of Future Events 
Based on the NCEI historic records of winter storm activity in the Northern Neck, it is estimated 
that the region will experience about between four and five reports of winter weather per year. 
This includes reports of freezing rain, ice, and small accumulations of snow typically found in 
the region. While this data includes weaknesses discussed previously, it is reasonable to 
conclude that severe winter weather events will likely continue to occur on at least an annual 
basis in the Northern Neck.  

4.11.5 Vulnerability and Risk Assessment 
Table 4-37 shows the annualized damages for winter storm events in the Northern Neck. The 
NCEI Storm Events data was annualized by taking the total number of winter storm events and 
dividing by the length of record. The annualized values should only be used to estimate what can 
be expected annually. Using historical records, the individual counties can expect to experience 
on average between two and four winter storm related events every year. The region can expect 
to see between 4 and 5 winter storm related events annually. The annual average for the region is 
higher than each individual county since it encompasses a larger area overall and some events 
were only reported in single counties whereas the annual average for the region accounts for 
storm events in all four counties. Total damages from winter storm events is expected to be very 
low on an annual basis for the region. There are no expected deaths or injuries from these events. 

Table 4-37. Annualized Damages from Winter Storm Events 

Jurisdiction Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Lancaster 2.7 $0 $0 $0 0 0 
Northumberland 3.0 $0 $0 $0 0 0 

Richmond 3.1 $963 $0 $963 0 0 
Westmoreland 3.2 $963 $0 $963 0 0 

 

4.11.5.1 Vulnerability and Impact to People and Property 
All critical facilities in the Northern Neck are considered vulnerable to the effects of severe 
winter storms due to the potential disruption of services and transportation systems as well as 
possible structure failure due to heavy snow loads. The level of vulnerability of a building 
depends on the age of the building (and the building codes in effect at the time of construction), 
type of construction, and condition of the structure (i.e., how well it has been maintained, 
materials used, etc.). FEMA Risk Management has published a Snow Load Safety Guide20. The 
guide states: 

Most buildings are not at risk of snow induced failure More often than not, attempting to 
remove snow from a roof is more hazardous than beneficial, posing a risk to both 
personnel and the roofing structure. However, snow accumulation in excess of building 
design conditions can result in more than a temporary loss of electrical power and 
inaccessible roads. Buildings may be vulnerable to structural failure and possible 

                                                 
20 FEMA Risk Management Series: Snow Load Safety Guide. FEMA P‐957 January 2013. https://www.fema.gov/media‐library‐

data/7d8c55d1c4f815edf3d7e7d1c120383f/FEMA957_Snowload_508.pdf 
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collapse if basic preventative steps are not taken in advance of a snow event. Knowledge 
of the building roof framing system and proper preparation in advance of a snow event is 
instrumental in reducing risk to the structure. 

Using the FEMA Snow Load Safety Guide, it can be assumed that certain roof types and 
materials are more susceptible to snow-induced collapse. Buildings vulnerable to increased snow 
accumulation and unbalanced loads include: 

 Gable/multi-span gable roof 
 Mono-slope roof 
 Flat or low-slope roof with or without roof drains 
 Stepped roof 
 Saw-tooth roof 

Even small accumulations of ice can cause a significant hazard, especially on power lines and 
trees. An ice storm occurs when freezing rain falls and freezes immediately upon impact. 
Communications and power can be disrupted for days, and even small accumulations of ice may 
cause extreme hazards to motorists and pedestrians. Extended power outages from ice storms 
would require residents to look for supplemental heat sources; improper use of these sources 
could result in house fires. Injuries could result from slipping on ice if residents, especially 
elderly, were to leave their home. 

4.11.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined winter storms to be a 
“limited” hazard in Northern Neck. Winter storm related events within the Northern Neck are 
likely events with between 4 and 5 events reported annually. Winter storm events have a “low” 
range of impacts, accounting for less than $10,000 (adjusted for inflation) in annual property 
damages. The potential exposure for winter storms is “low” with less than $100,000 in potential 
damages. Winter storms in the Northern Neck cause more problems with impacts to 
transportation networks and power outages. This leads to school, government and business 
closings. For these reasons, while annualized property losses are low and the hazard ranking is 
low, winter storms have serious impacts to the region. Winter storms are ranked low for having a 
warning time of at least two days before an event. Table 4-38 outlines the hazard rankings for 
each of the hazard priority criteria related to winter storms.  

Table 4-38. Winter Storm Hazard Priority 

Frequency 

Hazard 
Impact 

(Property 
Damages) 

Northern 
Neck Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Medium Low Medium Low Low Low 
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4.12 Drought 
4.12.1 Description 
A drought is a period in which an unusual scarcity of rain causes a serious hydrological 
imbalance in which water supply reservoirs empty, water wells dry up, and crop damage ensues. 
A prolonged period of drought may or may not accompany the periods of extreme heat. Drought 
is a complex physical and social process that can vary on a regional basis. Unlike floods, 
droughts are not a distinct event and typically do not have a well-defined start or end date.  

A drought can last for months or years, or may be declared after as few as 15 days. Droughts are 
classified based on meteorological, agricultural, hydrological, and socioeconomic effects:  

 Meteorological drought is an extended period of time (six or more months) with 
precipitation of less than 75% of normal. Meteorological drought usually precedes the 
other types of drought.  

 Agricultural droughts are characterized by unusually dry conditions during the growing 
season. A traditional agricultural drought is caused by an extended period of below 
average precipitation.  

 Hydrological drought occurs when water reserves available in aquifers, lakes and 
reservoirs fall below the statistical average. Hydrological drought tends to emerge more 
slowly because it involves stored water that is used but not replenished.  

 Socio-economic drought is the result of water shortages that limit the ability to supply 
water-dependent products in the marketplace.  

4.12.2 Location and Extent 
Agricultural droughts are the most common form of drought in the Northern Neck and pose the 
greatest threat to region’s agricultural operations. High summer temperatures can exacerbate the 
severity of a drought. When soils are wet, a significant portion of the sun’s energy goes toward 
evaporation of the ground moisture. However, when drought conditions eliminate soil moisture, 
the sun’s energy heats the ground surface and temperatures can soar, further drying the soil. 
Table 4-39 summarizes the levels of drought severity and their possible impacts on a community 
or region21. 

Table 4-39. Drought Severity Classification and Possible Impacts 

Category Description Possible Impacts 

D0 Abnormally dry 

Going into a drought: short-term dryness slows planting, 
growth of crops or pastures; fire risk above average. Coming 
out of a drought: some lingering water deficits; pastures or 

crops not fully recovered. 

D1 
Moderate 
drought 

Some damage to crops, pastures; fire risk high; streams, 
reservoirs, or wells low; some water shortages develop or are 

imminent; voluntary water use restrictions requested. 

D2 Severe drought 
Crop or pasture losses likely; fire risk very high; water 

shortages common; water restrictions imposed. 

                                                 
21 U.S. Drought Monitor. 
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Category Description Possible Impacts 

D3 Extreme drought 
Major crop/pasture losses; extreme fire danger; widespread 

water shortages or restrictions. 
 

The Drought Monitoring Task Force (DMTF) is a Commonwealth of Virginia interagency group 
of technical representatives from state and federal agencies responsible for monitoring natural 
resource conditions and the effects of drought on people, business and natural resources. When 
activated, the Drought Task Force meets to assess conditions and make recommendations 
regarding drought status. The Task Force periodically releases Drought Status Reports 
summarizing drought conditions in the Commonwealth. Through the DMTF, the group can make 
recommendations for declaring four Drought Stages based on how the measured groundwater 
levels compare to historic levels: Normal, Watch, Warning, and Emergency. Each Drought Stage 
involves a list of response activities that are generally initiated when a specific Drought Stage 
declaration is made22.  

Table 4-40 summarizes the 2012 US Census of Agriculture information by county in the 
Northern Neck. As of 2012, there are a total of 401 farms that produce more than $77 million in 
regional agricultural production annually. The 2017 US Census of Agriculture is ongoing during 
the time of the 2017 plan update, therefore 2012 data was used (the most current information 
available).  

Table 4-40. 2012 US Census of Agriculture General Information by County 

Jurisdiction 
Number 

of 
Farms 

Land in 
Farms 
(Acres) 

Average Size 
of Farm 
(Acres) 

Market Value 
of Products 

Average 
Value Per 

Farm 

Lancaster  61 10,695 175 $4,864,000 $79,741
Northumberland 98 43,270 442 $21,357,000 $217,932

Richmond 90 32,373 360 $15,467,000 $171,858
Westmoreland 152 59,378 391 $35,758,000 $235,248

Northern Neck 401 145,716 363 $77,446,000 $193,132
Source: 2012 U.S. Census of Agriculture 

  

4.12.3 Previous Occurrences 
Historically, Virginia droughts have tracked somewhat consistently with precipitation levels, 
whether a limited drought or a longer term agricultural drought such as those during the 1930’s, 
1963 and during the late 1980’s through early 1990’s. During the past five years, drought on the 
Northern Neck has been localized and usually a result of low precipitation during July through 
September impacting crop revenue but not significantly harming aquifers or drinking water 
wells.  

                                                 
22 National Oceanic and Atmospheric Administration (NOAA) National Climatic Data Center, Climate at a Glance 
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Figure 4-11. Virginia Precipitation since 1900 

 

According to the NCEI database, there have been three recorded droughts since 1996 that have 
affected all of the Northern Neck counties. Table 4-41 lists the most significant droughts which 
impacted the Northern Neck, both of which occurred several decades ago. Drought is cyclical, 
severe droughts were experienced in the 1960’s, 1970’s and during 1988. In recent years, short-
term droughts of several months impacted horticulture, lawns, and even crops but not aquifers. 
Severity was not extensive enough to activate the Commonwealth of Virginia Drought 
Monitoring Task Force.  

Table 4-41. Previous Occurrences of Drought Events 

Event Date Hazard History 

September 1, 1997 

A very dry period from May through September resulted in 
drought-like conditions across much of central and eastern 
Virginia. Of the four Northern Neck counties, Lancaster 
reported $1,880,000 in crop damages as a result of this 
drought.  

October 1, 1998 

A very dry period from July through October resulted in 
drought-like conditions across much of the eastern piedmont 
and northern neck of Virginia. The four Northern Neck 
counties reported a total of $8 million in crop damage as a 
result of this drought. 
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Table 4-41. Previous Occurrences of Drought Events 

Event Date Hazard History 

November 1, 1998 

Drought-like conditions continued to affect much of the eastern 
Piedmont and Northern Neck through November. This was the 
fifth month in a row that drought conditions were seen across 
Northern Virginia. Persistent high pressure over the Southeast 
U.S. forced rain producing low pressure systems to steer north 
of the region. There was an additional $4 million in reported 
crop damage in the Northern Neck. This was the first year the 
USDA Farm Service Agency had to make direct payments for 
grazing losses. The extended drought damaged root systems of 
grass and was expected to have an effect on the 1999 hay crop. 
The drought also contributed to a high frequency of forest and 
brush fires.  

Source: NCEI Storm Events Database 

 

4.12.4 Probability of Future Events 
Droughts are often unpredictable and may be localized, which makes it difficult to assess the 
probability. Historical records of drought shows that when droughts occur, they have a costly 
impact on agricultural production of the Northern Neck. According to the USGS analysis of 
droughts since 1930, on average they occur once every ten years with variation in duration and 
severity23. Most droughts in this area are shorter, multi-month droughts, while widespread 
multiyear droughts are much less common. 

4.12.5 Vulnerability and Risk Assessment 
Table 4-42 shows the annualized damages for drought events in the Northern Neck. The NCEI 
Storm Events data was annualized by dividing total drought events by the length of record. The 
annualized values should only be used to estimate what can be expected annually. Using 
historical records, individual counties can expect to experience a drought once every ten years 
and the region can expect to see a drought every five to ten years. However, lengthy, agricultural 
droughts have not been experienced in more than two decades. Annual total damages (adjusted 
for inflation) from these events for each county was found to be between $135,650 and 
$339,126, though it is possible that actual annual damages in some counties could be higher due 
to unreported damages. There are no expected deaths or injuries from these events. 

                                                 
23 Virginia Floods and Droughts. https://md.water.usgs.gov/publications/wsp‐2375/va/  
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Table 4-42. Annualized Damages from Drought 

Jurisdiction Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Lancaster 0.1 $0 $265,148 $265,148 0 0 
Northumberland 0.1 $0 $203,475 $203,475 0 0 

Richmond 0.1 $0 $135,650 $135,650 0 0 
Westmoreland 0.1 $0 $339,126 $339,126 0 0 

 

4.12.5.1 Vulnerability and Impact to People and Property 
If a significant drought event were to occur, it could bring economic, social, and environmental 
impacts to the region. One of the most significant economic effects of a drought to a community 
is the agricultural impact that includes the undernourishment of livestock and crop damage. 
Droughts severely impact farm income and can increase the cost of potable water if water 
supplies have to be augmented.  

High summer temperatures can exacerbate the severity of a drought. When soils are wet, a 
significant portion of the sun’s energy goes toward evaporation of the ground moisture. 
However, when drought conditions eliminate soil moisture, the sun’s energy heats the ground 
surface and temperatures can soar, further drying the soil. The impact of excessive heat is most 
prevalent in urban areas, where urban heat-island effects prevent inner-city buildings from 
releasing heat built up during the daylight hours. Secondary impacts of excessive heat are severe 
strain on the electrical power system and potential brownouts or blackouts.  

Droughts can also create conditions that enable the occurrence of other natural hazard events 
such as wildfires or wind erosion. The likelihood of flash flooding is increased if a period of 
severe drought is followed by a period of extreme precipitation. Low-flow conditions also 
decrease the quantity and pressure of water available to fight fires, while the dry conditions 
increase the likelihood that fires will occur.  

4.12.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined drought to be a moderate 
hazard in Northern Neck. Drought events within the region are a somewhat likely event with less 
than one event recorded annually. Drought events have a very low range of impacts with no 
reported annual property damages. The potential exposure for drought is “high” with over $1 
million in reported crop damages. Drought is ranked low for having a warning time of more than 
three days. Table 4-43 outlines the hazard ranking for each of the hazard priority criteria related 
to drought.  
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Table 4-43. Drought Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Medium 

N/A 
No property 

damages were 
recorded 

Medium Medium Significant Low 

 

4.13 Wildfire 
4.13.1 Description 
A wildfire is an undesirable fire occurring in a forest, brush land, or wooded development that is 
a serious and growing hazard over much of the United States. Fires within forested areas that are 
ignited by natural causes such as lightning or as part of a controlled burn process are part of the 
natural fire cycle and an important contributor to forest health.  

Wildfires are classified as uncontrolled fire spreading through vegetative fuels, exposing and 
possibly consuming structures for areas greater than one acre. Wildfires may create additional 
environmental concerns well after they are extinguished such as increased erosion and water 
quality concerns in storm water runoff. Three main factors influence wildfire behavior – 
topography, fuel, and weather. Other hazards can contribute to the potential for wildfires or can 
influence wildfire behavior. High winds can down power lines and lightning can spark fires. 
Lightning is a major cause of structural fires and wildfires.  

Drought conditions also increase wildfire potential by decreasing fuel moisture. Warm winters, 
hot, dry summers, severe drought, insect and disease infestations, years of fire suppression, and 
growth in the wildland-urban interface (WUI) continue to increase wildfire risk and the potential 
for catastrophic wildland fires. Forest insect epidemics and forest parasites contribute to wildfire 
potential by increasing fuel loading.  

4.13.2 Location and Extent 
The Wildland Urban Interface (WUI) is the line, area or zone where structures and other human 
development meet or intermingle with undeveloped wildland or vegetative fuel. 24 The three 
types of communities that occur in or around the WUI are: 

 Interface Community - The Interface Community exists where structures directly about 
wildland fuels. There is a clear line of demarcation between residential, business, and 
public structures and wildland fuels. The development density for an interface community 
is usually 3 or more structures per acre or a population density of 250 or more people per 
square mile, with shared municipal services. 

 Intermix Community - The Intermix Community exists where structures are scattered 
throughout a wildland area. There is no clear line of demarcation; wildland fuels are 
continuous outside of and within the developed area. The development density in the 

                                                 
24 Radeloff, V. C., R. B. Hammer, S. I Stewart, J. S. Fried, S. S. Holcomb, and J. F. McKeefry. 2005. The Wildland Urban Interface in 

the United States. Ecological Applications 15:799‐805. 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Hazard Identification and Risk Assessment  4-65 

intermix ranges from structures very close together to one structure per 40 acres or a 
population density in between 28-250 people per square mile. 

 Occluded Community - The Occluded Community generally exists in a situation, often 
within a city, where structures abut an island of wildland fuels (e.g., park or open space). 
There is a clear line of demarcation between structures and wildland fuels. The 
development density for an occluded community is usually similar to those found in the 
interface community, but the occluded area is usually less than 1,000 acres in size.  

The areas where forested lands meet with urban areas (WUI) are considered most at risk to 
sustaining damages to property and structures as well as injuries and loss of life. Drought or 
near-drought conditions can significantly increase the potential for wildfires to spread. Figure 
4-12 shows the location of the wildland-urban interface and intermix zones as well as other types 
of development zones. Because most densely settled areas are in towns or along the coast, the 
WUI risk is much lower than in more suburban areas of the Commonwealth but should be 
monitored in future plans if significant development occurs near or within forested areas.  
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Figure 4-12. Wildland Urban Interface Areas in Northern Neck 
 

4.13.3 Previous Occurrences 
According to the Virginia Department of Forestry, formerly the Virginia Division of Forestry 
established in 1914, 1,460 wildfires have been reported since 191725. Since 2000, there have 
been 279 recorded wildfires in the Northern Neck documented in a database obtained from 
Virginia Department of Forestry’s GIS Data Portal. This geospatial database does not include 
earlier recorded wildfires due to data limitations, nor does it include wildfires reported during the 
spring 2017 season, where occurrence was rare due to sufficient rainfall. This database is 
updated on an annual basis in the fall for federal reporting purposes. Wildfire sizes range from 
less than a quarter of an acre (Class A) to larger than 5000 acres (Class G). Of the 279 wildfires 
in Northern Neck, 157 were one-fourth acre or less, 108 were more than one-fourth acre but less 

                                                 
25 “Virginia’s Fire History” http://www.dof.virginia.gov/fire/va‐fire‐history.htm  
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than 10 acres, and 14 were between 10 acres and 100 acres. Upon reviewing the data, no fire 
exceeded 31 acres in extent. Table 4-44 lists the fires specific to the counties in Northern Neck. 
Figure 4-13 shows the locations of historic wildfires in the Northern Neck.  

Table 4-44. Fires in the Northern Neck (2000-2016) 

Jurisdiction 
One-fourth 
acre or less 

More than one-
fourth acre, but less 

than 10 acres 

10 acres or more, 
but less than 100 

acres 
Total 

Lancaster 79 33 3 115 

Northumberland 8 11 1 20 

Richmond 34 34 5 73 

Westmoreland 36 30 5 71 

Northern Neck 157 108 14 279 

Source: Virginia Department of Forestry https://vdof.maps.arcgis.com/home/index.html  
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Figure 4-13. Historic Wildfires in the Northern Neck 

 

4.13.4 Probability of Future Events 
The probability of wildfires is difficult to predict and is dependent on many factors, including the 
type of vegetative cover in a particular area, and weather conditions, including humidity, wind, 
and temperature. There have been an average of 15 wildfires annually in the Northern Neck 
based on the VDOF historical wildfire data recorded since 2000. A similar number of fires would 
be expected to occur in the future, contingent on rainfall amount/drought levels, quantity of new 
development, and accuracy of reporting. A Wildfire Risk Assessment model was done by VDOF 
in 2003 that shows the potential for an area to burn during a wildfire. As seen in Figure 4-14, 
most of Lancaster County and the eastern part of Northumberland County have a high burn 
potential that is closely correlated with historical reported fires. 
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Figure 4-14. Wildfire Burn Potential in the Northern Neck 

 

4.13.5 Vulnerability and Risk Assessment 

4.13.5.1 Vulnerability and Impact to People and Property 
Wildfires can have disastrous consequences causing damage to residences, commercial 
buildings, and to timber, grasslands and natural resources. Economic consequences include the 
cost of suppression, reduced property values, lost sales and business revenues, reduced tourism, 
and increased water treatment costs. Resources threatened include communities, homes, gas 
transmission lines, electrical facilities and lines, timber, watershed and recreation areas, and 
wildlife. Wildfires may create additional environmental concerns well after they are extinguished 
such as increased erosion and water quality concerns in storm water runoff. 

Timber loss and environmental damage frequently result from wildfires. Wildfire poses a 
significant threat to nearby buildings and populations. Forest damage from thunderstorms may 
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block interior access roads and fire breaks, pull down overhead power lines, or damage pavement 
and underground utilities, thereby creating heavy fire load and making suppression and response 
more difficult. While the risk is apparent with many Northern Neck second homes located in 
wooded areas, even with limited volunteer fire departments, wildfire size remains small. The 
lack of drought during the past two decades has greatly helped reduce wildfire occurrence and 
limit size.  

4.13.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined wildfires to be a “limited” 
hazard in Northern Neck. Wildfire events within the region are highly likely with more than four 
events reported annually. Wildfire events have a “low” range of impacts, accounting for less than 
$10,000 (adjusted for inflation) in annual reported property damages. The potential exposure for 
wildfires is “low” with less than $100,000 in potential damages. Wildfire ranks high for having a 
warning time of less than 24 hours before an event. Table 4-45 outlines the hazard rankings for 
each of the hazard priority criteria related to wildfires. 

Table 4-45. Wildfire Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Significant Low Low Significant Low Low 

 

4.14 Earthquakes  
4.14.1 Description 
The earth’s surface is covered by solid rock approximately 50 miles thick, referred to as the 
lithosphere. The lithosphere is made up of the Earth’s crust, which ranges in size from about 22 
miles thick for continents to about five miles thick for the oceans, and the upper mantle which is 
composed of solidified magma. This lithosphere “floats” above a thick layer of molten rock 
known as the lower mantle. The lithosphere is divided into large and small sections that 
geologists call plates. Earthquakes occur when those geologic plates slide against each other, 
resulting from the sudden release of energy that creates seismic waves. Most movements 
between plates are extremely small, generating tiny earthquakes that cannot be sensed by people. 
Other less frequent movements between plates can be quite large, generating powerful 
earthquakes that can shake the ground surface and cause widespread damage. Earthquakes can be 
violent enough to destroy whole cities. 

The term “earthquake” is used to describe any seismic event — whether natural or caused by 
humans — that generates seismic waves. Earthquakes are caused mostly by rupture of geological 
faults, but also by other events such as volcanic activity, landslides, mine blasts, and nuclear 
tests. An earthquake's point of initial rupture is called its focus or hypocenter. The epicenter is 
the point at ground level directly above the hypocenter.  

Most earthquakes occur at weak points in the earth’s crust along surfaces where two or more 
geologic plates meet, called faults. Large faults within the Earth's crust result from the action of 
plate tectonic forces, with the largest forming the boundaries between the plates. The location of 
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faults can provide an indication of where future earthquakes are likely to occur. Some of the 
more active earthquake faults in the United States include the San Andreas Fault in California 
and the New Madrid Fault in the Midwest.  

4.14.2 Location and Extent 
Earthquakes in the United States occur most frequently along the West Coast, where both 
convergent and transform plate boundaries are present. Earthquakes also occur along the East 
Coast of the United States, but the mechanisms causing these earthquakes are not well 
understood, as these earthquakes occur within the plate rather than at plate boundaries (USGS, 
2003).  

The potential effects of an earthquake are dependent on the magnitude of the event, the intensity 
(distance from the epicenter), and the type of geologic material in the area: 

 Magnitude is a measure of the strength of an earthquake or energy released by it. 
Magnitude is measured by a device known as a seismograph. The scale used to measure 
earthquake magnitude was originally defined by Charles Richter in the 1930s, and is 
commonly referred to as the Richter scale, which assigns a magnitude number to quantify 
the strength of an earthquake. Since January 2002, the Moment Magnitude Scale (MMS) 
has been used by seismologists in the USGS to calculate and report magnitudes for all 
modern large earthquakes. The MMS was developed in the 1970s and measures the size 
of earthquakes in terms of its energy released. 

 Intensity is a measure of the effects of an earthquake at a particular place on people, 
structures, or the land itself. Earthquake intensity is most commonly measured in the 
United States using the Modified Mercalli (MMI) scale. The intensity at a point depends 
not only upon the strength of the earthquake, but also upon the distance from the 
earthquake to the point and the local geology at that point.  

 Peak Ground Acceleration (PGA) is another common measure of earthquake shaking 
along the earth’s surface. PGA expresses acceleration along the earth’s surface as a 
percentage of g, the acceleration due to gravity (32.2 ft. /s2). PGA varies significantly 
depending on the ground type and the geology of an area.  

Table 4-46 summarizes the intensities typically observed at locations near the epicenter of 
earthquakes of different magnitudes and defines the intensity scale based on the effects on 
people, human structures, and the natural environment. Table 4-47 compares the PGA with 
earthquake intensities and the perceived damage and shaking expected.  

Table 4-46. Modified Mercalli Intensity Scale for Earthquakes 

Scale Intensity Effects 
Richter Magnitude 

Scale 

I Instrumental Detected only on seismographs 1.0 to 3.0 

II Feeble Some people feel it 
3.0 to 3.9 

III Slight 
Felt by people resting; like a truck 

rumbling by 
IV Moderate Felt by people walking 

4.0 to 4.9 
V Slightly Strong Sleepers awake; church bells ring 
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Table 4-46. Modified Mercalli Intensity Scale for Earthquakes 

Scale Intensity Effects 
Richter Magnitude 

Scale 

VI Strong 
Trees sway; suspended objects swing; 

objects fall off shelves 5.0 to 5.9 
VII Very Strong Mild alarm; walls crack; plaster falls 

VIII Destructive 
Moving cars uncontrollable; masonry 
fractures; poorly constructed buildings 

damaged 6.0 to 6.9 

IX Ruinous 
Some houses collapse; ground cracks; 

pipes break open 

X Disastrous 
Ground cracks profusely; many buildings 

destroyed; liquefaction and landslides 
widespread 

7.0 and Higher 
XI Very Disastrous 

Most buildings and bridges collapse; 
roads, railways, pipes and cables 

destroyed; general triggering of other 
hazards 

XII Catastrophic 
Total destruction; trees fall; ground rises 

and falls in waves 
 

Table 4-47. Modified Mercalli Intensity (MMI) and PGA Equivalents 

MMI Acceleration (%g) (PGA) Perceived Shaking Potential Damage 

I <0.17 Not Felt None 
II 0.17 - 1.4 Weak None 
III 0.17 - 1.4 Weak None 
IV 1.4 - 3.9 Light None 
V 3.9 - 9.2 Moderate Very Light 
VI 9.2 - 18 Strong Light 
VII 18 - 34 Very Strong Moderate 
VIII 34 - 65 Severe Moderate to Heavy 
IX 65 - 124 Violent Heavy 
X > 124 Extreme Very Heavy 
XI > 124 Extreme Very Heavy 
XII > 124 Extreme Very Heavy 

Source: Virginia State Hazard Mitigation Plan 
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4.14.3 Previous Occurrences 
Since 1900, there is no record of an earthquake having its epicenter within the boundaries of the 
Northern Neck. The earthquake that occurred on August 23, 2011, with an epicenter in Louisa 
County, Virginia resulted in a Federal Disaster Declaration in nine jurisdictions, and was felt as 
far north as Vermont. Due to the orientation of the fault, this earthquake was felt in the Northern 
Neck, though not as strongly as in those nine jurisdictions. Figure 4-15 shows the location of past 
earthquakes in the Commonwealth relative to the Northern Neck Region.  

 
Figure 4-15 Historical Earthquakes in the Commonwealth of Virginia 

 

4.14.4 Probability of Future Events 
Earthquakes are low probability, high-consequence events. Earthquakes and tsunamis are not 
considered significant hazards in the Northern Neck, and the probability of these events 
occurring within the region is unlikely. The closest offshore fault lies east of Charleston, South 
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Carolina, and has the potential to impact the Northern Neck in the event of a moderate to severe 
earthquake event.  

4.14.5 Vulnerability and Risk Assessment 

4.14.5.1 Vulnerability and Impact to People and Property 
Although earthquakes may occur infrequently they can have devastating impacts that affect 
entire communities and regions. The destructiveness of an earthquake depends on a number of 
factors, including the magnitude of the tremor, direction of the fault, distance from the epicenter, 
regional geology, and the design characteristics of buildings and infrastructure. Buildings in the 
Northern Neck are seldom designed to deal with an earthquake threat because of the very low 
likelihood of occurrence; therefore, they are extremely vulnerable to the impacts of moderate and 
large earthquakes. 

Earthquake intensity is generally greater on soft soils than solid rock. Liquefaction can occur 
when loose sand and silt that is saturated with water behaves like a liquid when shaken by an 
earthquake26 to the point where it can no longer support the weight of any object that is located 
on it. Areas in the Northern Neck that contain alluvial soils are more at risk of liquefaction 
occurring in the event of an earthquake. Other effects of a strong earthquake include landslides, 
fissuring and slumping at the ground surface, and even tsunamis. When the epicenter of a large 
earthquake is located offshore, the seabed may be displaced sufficiently to cause a tsunami. 
Tsunami waves can travel across the ocean at very high speeds, depending on the location and 
source of the seismic event. 

4.14.5.2 Hazard Ranking 
The priority hazard ranking process for the 2017 HIRA determined earthquakes to be a limited 
hazard in the Northern Neck. As described in the profile above, earthquakes are unlikely events 
with no epicenters recorded in the Northern Neck. There are no recorded property damages as a 
result of earthquakes. The potential exposure for an earthquake event is “medium” with between 
$100,000 and $1 million in potential damages. Due to the infrequency of events in this area, 
infrastructure could sustain considerable damage in a medium strength earthquake. Earthquake is 
ranked high for having a warning time of less than 24 hours before the event. Table 4-48 outlines 
the hazard rankings for each of the hazard priority criteria related to earthquakes. 

Table 4-48. Earthquake Hazard Priority 

Frequency 
Hazard Impact 

(Property 
Damages) 

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

N/A N/A Low Significant Medium Low 

4.15 Summary/Conclusions on Vulnerability Assessment 
A variety of natural hazards have the potential to impact the Northern Neck. In addition to the 
potential for injury or loss of life and damage to property and crops, a hazard event can disrupt 
utilities, communication and transportation impacting the well-being of people and communities. 

                                                 
26 “About Liquifaction” https://geomaps.wr.usgs.gov/sfgeo/liquefaction/aboutliq.html 
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Since so many residents are second-home owners along the Northern Neck’s shores, full 
understanding of hazard potential and severity, along with recovery after an event, are a unique 
challenge to the area.  

It is important to point out that data limitations for some hazards prevented a complete analysis 
of past occurrence and or potential future losses. The availability of more precise building 
footprint data for Lancaster and Northumberland County, more complete damage information on 
April and May, 2017, wind events, and expanded Department of Forestry wildfire occurrence 
data will improve future plan updates, reflecting a broader data set than just the NCEI and 
localized media reports. Increased research on sea-level rise and climate change will also be 
presented in future hazard vulnerability analysis. Also, the NOAA NCEI database recognizes 
that it may not contain every hazard event and complete damage statistics since a lot of storm 
damage is never reported. Additionally, new 2017 U.S. Agricultural Census data will help better 
characterize hazard risk to agricultural commodities. Thus, the information presented herein 
should be considered an “informed estimate.”  

4.15.1 Hazard Rankings 
The purpose of the hazard ranking is to categorize and prioritize all potential hazards for the 
Northern Neck based on risk. Combined with the asset inventory and quantitative vulnerability 
assessment, the summary hazard classifications allow for the prioritization of those high hazard 
risks for mitigation planning purposes, and more specifically, the identification of hazard 
mitigation opportunities for the Northern Neck to consider as part of their proposed mitigation 
strategy. Each hazard was ranked by 0 (no data), 1 (low), 2 (medium), and 3 (high) in five 
categories, which were then weighted and averaged together to develop a Composite Hazard 
Index. This index was then used to rank the hazards to give the community some sense of how 
the hazards ranked in comparison to the others. Table 4-5 provides a summary of the categories 
used to rank the hazards and their weighted values for the Composite Hazard Index.  

Table 4-49 contains a detailed accounting of the ranking for each of the ten hazards discussed in 
this section. The highest priority hazards were coastal flooding, riverine flooding, hurricanes, and 
tornados. Coastal erosion and severe weather were ranked as moderate hazards. The rest, ranked 
as Limited, were Wildfire, Winter Storm, Drought, and Earthquakes. 

Table 4-49. Hazard Rankings and Risk Assessment 

Hazard Frequency 

Hazard 
Impact 

(Property 
Damages)

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Coastal 
Flooding 

Medium Significant Significant Medium Significant Significant 

Riverine 
Flooding 

Medium Medium Significant Medium Significant Significant 

Hurricane Medium Significant Significant Low Significant Significant 

Tornado Medium Significant Significant Significant Medium Significant 
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Table 4-49. Hazard Rankings and Risk Assessment 

Hazard Frequency 

Hazard 
Impact 

(Property 
Damages)

Northern 
Neck 

Ranking 

Warning 
Time 

Potential 
Exposure 

Composite 
Rank 

Coastal 
Erosion 

Significant 

Damages 
not 

reported 
as erosion 

Medium Low Significant Medium 

Severe 
Weather 

Significant Significant 
N/A Did 
not  rank 

Medium Medium Medium 

Wildfire Significant Low Low Significant Low Low 

Winter 
Storm 

Medium Low Medium Low Low Low 

Drought Medium 

N/A - No 
property 
damages 
reported 

Medium Medium Significant Low 

Earthquake N/A N/A Low Significant Medium Low 

 

4.15.2 Summary of Loss Estimates 
As described in the hazard-specific estimated loss sections, there have been a total of 352 storm 
events since 1950 reported across the Northern Neck, as recorded in the NOAA NCEI Storm 
Events database. This total accounts for any duplication in instances where the same storm event 
was reported in multiple counties of the Northern Neck. Total damages, which are also reported 
at a county level, are not duplicative since each county only reports their local damages. 
Similarly, deaths and injuries are not duplicative. The NOAA NCEI Storm Events Database data 
was annualized using the total years of record for each hazard category. Table 4-50 summarizes 
the estimated annualized events and damages for the Northern Neck. This information is 
additionally presented by county in Table 4-51 and Table 4-52. Reported damages for coastal 
erosion, wildfire, and earthquake hazards were not available NCEI Storm Events Database and 
are therefore not included in the table below. Historical wildfire data that was available from 
2000 to 2016 averages out to about 15 wildfires annually. No property damage, deaths, or 
injuries were included in this dataset.   
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Table 4-50. Northern Neck Annualized Hazard Events, Damages, Deaths, and Injuries 

Hazard Events 
Property 
Damages 

Crop 
Damage 

Total 
Damage 

Deaths Injuries 

Coastal Flooding 0.5 $1,317,887 $0 $1,317,887 0 0 

Drought 0.1 $0 $943,399 $943,399 0 0 

Hurricane 0.3 $117,741 $175,147 $292,888 0 0 

Riverine 
Flooding 

0.5 $56,339 $16,922 $73,261 0 0 

Severe Weather 3.2 $360,170 $105 $360,275 0 0.0 

Tornado 0.4 $172,204 $1,162 $173,367 0 0.2 

Winter Storm 4.2 $1,926 $0 $1,926 0 0 

 

Table 4-51. Annualized Hazard Events by County and the Northern Neck Region 

Hazard Lancaster Northumberland Richmond Westmoreland Region 

Coastal Flooding 0.4 0.5 0.1 0.2 0.50 
Drought 0.1 0.1 0.1 0.1 0.14 

Hurricane 0.2 0.2 0.1 0.1 0.32 
Riverine Flooding 0.2 0.2 0.3 0.4 0.55 
Severe Weather 1.2 1.1 1.9 1.8 3.17 

Tornado 0.1 0.1 0.2 0.1 0.38 
Winter Storm 2.7 3.0 3.1 3.2 4.23 
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Table 4-52. Annualized Hazard Damages by Type and County  

Hazard 
Lancaster Northumberland Richmond Westmoreland REGION 

Property Crop Property Crop Property Crop Property Crop TOTAL 

Coastal Flooding $91,330.29 $0.00 $1,117,119.92 $0.00 $98,041.18 $0.00 $11,395.89 $0.00 $1,317,887.28 

Drought $0.00 $265,147.75 $0.00 $203,475.46 $0.00 $135,650.31 $0.00 $339,125.77 $943,399.29 

Hurricane $39,482.34 $24,721.89 $47,344.19 $58,903.73 $6,340.21 $39,908.89 $24,574.44 $51,612.35 $292,888.04 

Riverine Flooding $0.00 $0.00 $0.00 $0.00 $43,399.14 $13,271.91 $12,940.11 $3,649.77 $73,260.93 

Severe Weather $62,629.15 $0.00 $289,888.57 $0.00 $3,348.70 $104.91 $4,303.34 $0.00 $360,274.67 

Tornado $87,181.85 $0.00 $9,341.00 $0.00 $55,665.58 $0.00 $20,015.86 $1,162.42 $173,366.71 

Winter Storm $0.00 $0.00 $0.00 $0.00 $963.02 $0.00 $963.02 $0.00 $1926.04 

Total $280,623.63 $289,869.64 $1,463,693.68 $262,379.19 $207,757.84 $188,936.02 $74,192.67 $395,550.31 $3,163,002.96 
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5.0 Mitigation Strategy 
5.1 Introduction 
The hazard mitigation planning process conducted by the Northern Neck Planning District 
Commission used a typical problem-solving methodology: 

 Describe the problem (Hazard Identification). 
 Estimate the impacts the problem could cause (Risk Assessment). 
 Assess what local programs, staff, and technical abilities are in place (or potentially could 

be in place) to lessen those impacts. Using this information, determine what, if anything, 
can be done to reduce hazard impacts and promote community resilience, and select those 
actions that are appropriate for the Northern Neck region (Mitigation Strategy). 

The Mitigation Strategy section of the hazard mitigation plan update describes the development 
of the mitigation strategy. Through the process of reviewing and updating the 2011 plan update 
goals and debriefing the 2011 plan update objectives and mitigation strategies during the May 
31, 2017, Mitigation Action Committee meeting, the updated 2017 mitigation plan goals were 
set. During this process Planning District Commission and local government 2017 to 2022 
mitigation actions were developed (including re-prioritization of 2011 actions that were 
continued). 

5.2 Existing Authorities, Policies, Programs, and Resources for Mitigation 
Relevant authorities, policies, programs, and resources available to support the Northern Neck’s 
hazard mitigation activities are outlined in Section 6.0 Capabilities, Plan Implementation and 
Maintenance. Northern Neck jurisdictions have long-established, experienced program 
administrators and staff who can work with the Local Emergency Planning Committee and 
Mitigation Advisory Committee to advance not only the 2017 to 2022 mitigation strategies 
herein but can also further facilitate a holistic, integrated mitigation program to reduce risk 
exposure and increase resilience of the region’s population (described in Section 3.0 Community 
Profile). 

5.3 Setting Mitigation Goals 
When a community decides that certain risks are unacceptable and that certain mitigation actions 
may be achievable, the development of goals and actions takes place. Goals are long-term and 
general statements. Actions are detailed and specific strategies, actions, or projects that support 
accomplishment of the 2017 mitigation plan update goals as well as holistic hazard mitigation 
programs.  

The Mitigation Advisory Committee (MAC) reviewed the goals from the 2011 Northern Neck 
Regional Hazard Mitigation Plan at the April 5, 2017, HIRA and Mitigation Goals review 
meeting conducted at the Northern Neck PDC office in Warsaw, Virginia. The goals were 
reviewed, discussed, and edited to better address hazards as profiled in Section 4.0 Hazard 
Identification and Risk Assessment, and to inject resilience concepts into the hazard mitigation 
plan update. The goals are broad and applicable to the jurisdictions served by the NNPDC. The 
goals were addressed a second time during the final MAC meeting conducted May 31, 2017, 
where they were slightly modified. A column on the 2017 to 2022 Mitigation Actions table 
(Appendix D) aligns each action to the revised mitigation goals.  
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2017 – 2022 Mitigation Goals 

Goal 1: Promote new development that avoids undue risks posed by natural hazards and is 
resilient to natural disasters. 

Goal 2: Address natural hazards and vulnerabilities that represent a threat to the community. 

Goal 3: Ensure that the appropriate infrastructure is in place and maintained to ensure continued 
functionality of all critical services necessary to protect the residents, property and critical 
infrastructure of the Northern Neck. 

Goal 4: Enhance the capabilities of local government to address natural hazards to enhance the 
whole community for increased resilience. 

Goal 5: Increase natural hazard awareness of our citizens. Educate Northern Neck citizens and 
part-time residents on citizen and community hazard resilience. 

Goal 6: Participate and Comply with the National Flood Insurance Program (NFIP) through 
floodplain identification, mapping, and floodplain management. 

 

5.4 Selecting Mitigation Actions 
Actions are detailed and specific strategies, actions, and projects that help support regional 
natural hazard resilience and mitigation goal achievement. The actions from the 2011 plan 
formed a platform for discussion about mitigation actions for the 2017 plan. During the April 5, 
2017, MAC Meeting, the group decided that it did not want objectives but wanted to go with a 
goal-action mitigation strategy structure. A lengthy discussion was held at that meeting on the 
2011 plan mitigation actions and strategies to help frame which 2011 actions should be 
continued and what organizational form the 2017 – 2022 mitigation actions should take.  

 

5.4.1 2011 Plan Mitigation Goals, Objectives, and Strategies Discussion Points 
 

2011 GOAL 1: Promote new development that acknowledges the risks posed by natural 
hazards and is resilient to natural disasters. 

2017 Comments 
 Within the Chesapeake Bay coastal high hazard area are no build zones for 

Northumberland.  
 The region has done a good job of not locating critical facilities in the floodplain?  
 Westmoreland has a steep slope ordinance to address issues on high hazard Potomac 

River shorelines. 
 Every jurisdiction adopted updated Flood Insurance Studies (FIS) and Flood Insurance 

Rate Maps (FIRMs) during the planning period along with updated floodplain 
management ordinances.  

 PDC is working on shoreline management mechanisms through the “Living Shores” 
Program to promote better practices to manage coastal shoreline erosion. Specific county 
strategies will be included.  
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2011 GOAL 2: Address risks that threaten existing development. 

2017 Comments 
 Manufactured housing (trailers) and fuel tanks continue to be a danger. We can address 

them with new siting and VDEM elevation projects, but there are a lot of existing, non-
compliant structures throughout the region. 

 Some residents have self-financed building elevation in Northumberland County.  

2011 GOAL 3: Ensure that the appropriate infrastructure is in place and maintained to 
ensure continued functionality of all critical services necessary to protect the residents of 
the Northern Neck. 

2017 Comments 

 When asked about infrastructure performance during spring 2017 wind events, the MAC 
felt that response operations and critical infrastructure performed as designed.  

 York county drone team came and flew over to do initial damage assessment. This is an 
emerging technology with great future potential.  

 Town of Irvington – response time was incredible for the tornado. No injuries, no deaths. 
Trees fell on houses. One house shifted on the foundation. Windows were blown out in a 
hospital. Didn’t stop servicing patients, but one person did get transferred to Walter Reed.  

 Stormwater management systems are not common on the Northern Neck so heavy 
rainfall was either absorbed in the watershed or drained quickly. Standing floodwaters are 
generally not an issue but coastal surge and erosion are.  

 Make sure your critical facilities can handle exposure to water.  

2011 GOAL 4: Enhance the capabilities of local government to address natural hazards 
and potentially limit their impacts. 

 No comments 

2011 GOAL 5: Increase the awareness of our citizens regarding the natural hazards 
present in the Northern Neck. Educate them about how to prepare for and mitigate against 
these hazards. 

2017 Comments 

 Website information has increased and social media use will continue to grow during the 
next plan cycle.  

 Counties have implemented Code Red which features notification messaging that raises 
an awareness among citizens.  

 Use volunteers with drones for damage assessment if carefully trained.  

2011 GOAL 6: Participate and Comply with the National Flood Insurance Program (NFIP) 
through Floodplain Identification and Mapping, Floodplain Management, and Flood 
Insurance. 

 No comments.  

The status of the 2011 plan update strategies and actions were discussed at the April 5 and May 
31, 2017, MAC meetings. Status was obtained through return of MS Excel hard copy and digital 
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worksheets developed for each county and town and the NNPDC. The summary workbook 
sheets for each community may be found in Appendix C.  

In addition, a range of new action alternatives were identified by each jurisdiction in individual 
local government meetings. These alternatives are presented in Appendix D. Generally, the 
jurisdiction representatives evaluated the actions for inclusion in the plan with the following 
criteria: 

 Time – Can the strategy be implemented quickly? 
 Ease of implementation – How easy is the strategy to implement? Will it require many 

financial or staff resources? 
 Effectiveness – Will the strategy be highly effective in reducing risk? 
 Lifespan – How long will the effects of the strategy be in place?   
 Hazards – Does the strategy address a high-priority hazard or does it address multiple 

hazards? 

After the 2017 actions were selected, the STAPLEE (Social, Technical, Administrative, Political, 
Legal, Economic, and Environmental) criteria (Table 5-1) were used to inform prioritization the 
most appropriate actions for the Northern Neck. This methodology requires that social, technical, 
administrative, political, legal, economic, and environmental considerations be taken into 
account when reviewing potential actions for the area’s jurisdictions to undertake. This process 
was used to help ensure that the most equitable and feasible actions would be undertaken based 
on each County’s capabilities. 

Table 5-1. STAPLEE Project Evaluation Criteria 

Social 

 Is the proposed action socially acceptable to the community? 
 Are there equity issues involved that would mean that one 

segment of a community is treated unfairly? 
 Will the action cause social disruption? 

Technical 

 Will the proposed action work? 
 Will it create more problems than it solves? 
 Does it solve a problem or only a symptom? 
 Is it the most useful action in light of other community 

goals? 

Administrative 

 Can the community implement the action? 
 Is there someone to coordinate and lead the effort? 
 Is there sufficient funding, staff, and technical support 

available? 
 Are there ongoing administrative requirements that need to 

be met? 

Political 

 Is the action politically acceptable? 
 Is there public support both to implement and to maintain the 

project? 
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Table 5-1. STAPLEE Project Evaluation Criteria 

Legal 

 Is the community authorized to implement the proposed 
action?  Is there a clear legal basis or precedent for this 
activity? 

 Are there legal side effects?  Could the activity be construed 
as a taking? 

 Is the proposed action allowed by a comprehensive plan, or 
must a comprehensive plan be amended to allow the 
proposed action? 

 Will the community be liable for action or lack of action? 
 Will the activity be challenged? 

Economic 

 What are the costs and benefits of this action? 
 Do the benefits exceed the costs? 
 Are initial, maintenance, and administrative costs taken into 

account? 
 Has funding been secured for the proposed action?  If not, 

what are the potential funding sources (public, non-profit, 
and private)? 

 How will this action affect the fiscal capability of the 
community? 

 What burden will this action place on the tax base or local 
economy? 

 What are the budget and revenue effects of this activity? 
 Does the action contribute to other community goals, such as 

capital improvements or economic development? 
 What benefits will the action provide?   

Environmental 

 How will the action affect the environment? 
 Will the action need environmental regulatory approvals? 
 Will it meet local and state regulatory requirements? 
 Are endangered or threatened species likely to be affected 

 

Each STAPLEE factor was of primary concern when selecting measures. For those measures, 
such as education and outreach, that do not result in a quantifiable reduction of damages, the 
relationship of the probable future benefits and the cost of each measure was considered when 
developing the mitigation actions. Action ideas were evaluated based on technical feasibility 
(i.e., whether they could be done and would solve the problem); cost-effectiveness (i.e., the 
benefits outweighed the costs); environmental and historic/cultural resource impacts; and 
political and social acceptance. A priority level was assigned to each project based on the 
potential for the projects to be completed given the existing and potential funding; this 
prioritization method was selected because the MAC believed it would foster a realistic 
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expectation of what could be accomplished in the next five years. A priority level of High 
indicates that these projects are currently in progress and have designated funds for completion 
or require minimal funds to complete (resulting in a high return on investment or measure of 
cost-effectiveness). A priority level of Medium indicates that the community is likely to receive 
funding for these particular projects, and if funding is received, the projects will be completed. 
Lastly, a priority level of Low indicates that these actions will be complete only if outside 
funding becomes available. 

Actions were developed for each community by creating a spreadsheet that carried forward each 
2011 action that the community indicated it wished to “continue.” Then through hard copy and 
electronic correspondence and interviews, each community updated their 2017 to 2022 
mitigation actions, as did the Northern Neck Planning District Commission.  

The new 2017 to 2022 mitigation actions have been organized into six major categories of 
mitigation, as shown in Table 5-2. 

 

Table 5-2. Hazard Mitigation Categories and Associated Projects 

Mitigation Category Project Type 

Prevention  Planning and zoning  
 Building codes  
 Open space preservation  
 Floodplain regulations  
 Stormwater management regulations  
 Drainage system maintenance  
 Capital improvements programming 
 Shoreline/riverine setbacks  

Property Protection  Acquisition/Demolition 
 Relocation 
 Building elevation  
 Critical facilities protection  
 Retrofitting (i.e., wind-proofing, floodproofing, 

seismic design)  
 Safe rooms, shutters, shatter-resistant glass  
 Insurance  

Natural Resource Protection  Land acquisition  
 Floodplain protection  
 Watershed management  
 Beach and dune preservation  
 Riparian buffers  
 Forest and vegetation management (i.e., fire resistant 

landscaping, fuel breaks)  
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Table 5-2. Hazard Mitigation Categories and Associated Projects 

Mitigation Category Project Type 

 Erosion and sediment control  
 Wetland preservation and restoration  
 Habitat preservation  
 Slope stabilization  
 Historic properties and archaeological site 

preservation 

Structural Projects  Reservoirs  
 Dams/levees/dikes/floodwalls/seawalls  
 Diversions/detention/retention  
 Channel modification  
 Beach nourishment  
 Storm sewers  

Emergency Services  Warning systems  
 Evacuation planning and management  
 Emergency response training and exercises  
 Sandbagging for flood protection  
 Installing temporary shutters for wind protection  

Education & Awareness  Outreach projects  
 Speaker series/demonstration events  
 Hazard mapping  
 Real estate disclosure  
 Library materials  
 School children educational programs 
 Hazard expositions  

NOTES: 
 Many 2011 floodplain management and NFIP-related actions were carried forward for each community but 

are listed independently for each community as priorities, staff responsibility and local implementation 
resources vary. 

 A holistic mitigation project action was added for each community to fully insure project type for HMA 
grant eligibility. Again, these are listed on each community worksheet to allow community-specific 
prioritization, etc. 

 A holistic plan integration action is also included for each community to better ensure plan coordination 
during the next hazard mitigation planning period. It should be noted that the current local comprehensive 
plans do a good job of hazard mitigation integration.  

5.5 Developing a Mitigation Action Plan 
Mitigation action plans were developed for all of the identified actions. Each mitigation action 
plan includes: 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Mitigation Strategy  5-8 

 the goal(s) it is intended to help achieve, 
 the hazard(s) it is designed to mitigate, 
 the agency assigned responsibility for carrying out the strategy,  
 general resources needed, 
 a timeframe for completion, and  
 Priority level for its implementation (high, medium, or low). 

The 2017 to 2022 Mitigation Action tables do include notation where the community did not 
provide all requested information. The following timeframes are defined in Table 5-3 for the 
completion of the identified mitigation actions. 

Table 5-3. Timeframes Defined 

 Timeframe Definition 

Short-term Less than three years 

Long-term More than three years 

As funding becomes available Project timeline is dependent on funding 

Ongoing  
Project is continuous with no designated 
end date 

The mitigation action plans for each jurisdiction within the Northern Neck are listed in 
alphabetical order in Appendix D. 
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6.0 Capabilities, Plan Implementation, and Maintenance 
6.1 Capability Assessment 
This portion of the Plan assesses the current capacity of the communities of the Northern Neck 
Planning District to mitigate the effects of the natural hazards identified in Section 4 of the plan. 
This assessment includes a comprehensive examination of the following local government 
capabilities: 

 Administrative Capability – describes the forms of government in the region, including 
the departments that may be involved in hazard mitigation.  

 Technical Capability – addresses the technical expertise of local government staff.  
 Fiscal Capability – examines budgets and currently used funding mechanisms. 
 Policy and Program Capability – describes past, present, and future mitigation projects in 

the region and examines existing plans (e.g., emergency operations plan, comprehensive 
plan). 

 Legal Authority – describes how jurisdictions in the region use the four broad 
government powers (i.e., regulation, acquisition, taxation, and spending) to influence 
hazard mitigation activities.  

The purpose of conducting the capability assessment is to assess methods that the Northern Neck 
Regional Planning District's local governments, specifically Lancaster, Northumberland, 
Richmond, and Westmoreland Counties, have available to implement successful mitigation 
programs. Through careful analysis, any existing gaps, shortfalls, or weaknesses within existing 
governmental activities that could exacerbate a community's vulnerability were identified. The 
assessment also highlights the positive measures underway at the local level that will continue to 
be supported and enhanced through future mitigation efforts. 

The capability assessment serves as the foundation for designing an effective hazard mitigation 
strategy. It not only helps inform plan goals to be both achievable but aspirational to reduce 
planning district regional exposure to natural hazards. A master capability assessment matrix 
table which summarizes each jurisdiction’s programs is located in Appendix I. Elements of the 
master table and a capability assessment survey completed by most of the participating local 
governments was used to inform this analysis. 

6.1.1 Administrative Capability 
As described previously, the planning area is comprised of four counties. The counties operate 
under a Board of Supervisors - County Administrator/Manager system. In this form of 
government, the elected Board of Supervisors hires a County Administrator who oversees daily 
operations of the County. In the Northern Neck, each of Board of Supervisors has five members. 

The Northern Neck Emergency Operations Plan designates seven departments with specific 
responsibilities for hazard mitigation: 

 Board of Supervisors, Town Councils and Local Government Administrators 
 Emergency Management  
 Department of Health 
 Building/Planning/Zoning 
 Law Enforcement 
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 Public Safety (including fire department and rescue squads)  
 School systems  

These major functions exist in each of the Northern Neck counties and to some extent the towns 
with similar responsibilities but sometimes varying local government organization to meet local 
needs. Additionally, Lancaster County and Northumberland County have identified 
responsibilities for the General Services Department (Public Works) and the Reedville Sanitary 
District. Implementation of Hazard Mitigation Assistance (HMA) grants to elevate residential 
buildings most recently segued to grant administration by the Northern Neck Planning District 
Commission with on-site supervision and code enforcement through the local building official. 
Most aspects of the floodplain management program lie within the planning or zoning office 
with final field enforcement through submission of completed Elevation or Floodproofing 
Certificates through the local building official. Outreach aspects of hazard mitigation are more 
holistically driven by local public information officers, emergency managers, planners and non-
profit organizations.  

Representatives of local governments supported the hazard mitigation plan update and, as part of 
the process, completed a capability assessment that helped identify local program strengths, 
gaps, and opportunities for existing or future emergency management, hazard mitigation, or 
resilience programs. This is especially timely as the region recovers from a sustained recession, 
has experienced increased severe weather events, and faces sea level rise and continued, 
accelerating coastal erosion. While exact responsibilities differ from jurisdiction to jurisdiction, 
general functions and responsibilities of Northern Neck local government departments are 
described in the sections which follow.  

The responsibility to the public for effective hazard mitigation rests with the elected officials, 
which in the Northern Neck are the County Boards of Supervisors and the Town Councils. They 
enact the codes, regulations, and ordinances through the authorities granted them by the 
Commonwealth of Virginia under the Dillon Rule. Emergency management is directed through 
local emergency management or emergency services offices. County and Town leaders direct 
local hazard mitigation efforts and work cooperatively as appropriate on regional initiatives 
through the Northern Neck Local Emergency Planning Committee or with specific counties to 
provide FEMA-VDEM Hazard Mitigation Assistance (HMA) grant project administration and 
management. Many related regional plans and programs are administered by the Northern Neck 
PDC that directly inform and benefit its local governments related to natural resources, economic 
development, climate change and sea-level rise.  

County and Town emergency management operations are focused in two areas. First responders, 
primarily volunteers (except for 911 dispatchers), sheriffs, and state police support immediate 
response to incidents such as building, brush and woodland fires, medical emergencies, accidents 
and hazardous materials spills. Virginia Department of Forestry staff aide response to brush and 
woodland fires. Several Counties are beginning to add professional emergency medical 
technicians to provide full-time emergency-medical-services-response capability for medical 
emergencies.  

Additionally, emergency managers are responsible for the mitigation, preparedness, response, 
and recovery operations relative to natural and man-made disaster events. Specifically, County 
Administrators and Town Managers, in their roles as Coordinators of Emergency Services, have 
designated management responsibility for the floodplain management and emergency 
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management programs, often including hazard mitigation program, and assigns program 
operations to appropriate departments or staff.  

The Virginia Department of Health enforces ordinances related to the safe handling and the 
emergency distribution of water and food. In addition, the Department of Health is responsible 
for the prevention or spread of disease. The Northern Neck is served by the Three Rivers Health 
District. Ninety-six employees support the ten-county region of the Northern Neck and Middle 
Peninsula. An emergency planner and epidemiologist are on District staff.  

Planning, zoning and site inspections are conducted by staff or departments that have 
responsibility for administering and enforcing existing building codes and zoning ordinances. 
Planning and code compliance staff also ensure that all new construction, repair and building 
additions or improvements comply with State and County building codes, zoning, and land-use 
regulations. While the Town of Colonial Beach also has its own building inspector, other small 
Northern Neck towns use County building officials to support building-code compliance and 
construction monitoring. Local compliance with the Chesapeake Bay Preservation Act, erosion 
and sediment control regulations, and stormwater management start with proposed development 
plan review by local planners, with additional technical and field inspection support provided by 
the Northern Neck Soil and Water Conservation District. In addition, these departments support 
project review and code enforcement for hazard mitigation such as elevation of flood-prone 
residential buildings, and ensure that FEMA Elevation Certificates and Floodproofing 
Certificates are properly completed for applicable projects.  

The County Building Official is licensed by the Commonwealth of Virginia and locally enforces 
the Virginia Uniform Statewide Building Code (VUSBC). This code includes implications for 
floodplain management. Local Planning or Community Development departments address land-
use planning and, in most cases, house the local floodplain management program enforcing local 
floodplain management regulations. Public Works departments have a role in hazard resilience 
through oversight and maintenance of local infrastructure, some critical, which varies amongst 
Northern Neck jurisdictions. While the responsibilities and infrastructure are varied, critical 
infrastructure includes wastewater treatment facilities, a few local water treatment systems, and 
several new local drainage systems. Primary and secondary road maintenance is largely the 
responsibility of the Virginia Department of Transportation, which coordinates closely with local 
emergency managers during and immediately after disaster events and storms to address road 
closures and detours, debris management, and messaging.  

Other departments may have responsibilities for programs that could complement hazard 
mitigation activities. For instance, parks and recreation departments may be responsible for open 
space programs. If demolition/acquisition projects are undertaken, coordination to manage 
created open space may include the parks and recreation staff.  

Table 6-1 summarizes the number of staff who perform key functions in Northern Neck County 
governments. For the most part, County self-evaluations determined that programs are 
adequately funded and staffed (with the exception of emergency medical and fire response), and 
staff are adequately trained to support government program mission functions.  
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Table 6-1. Staffing Levels 

County Emergency 
Services 

Building/ 

Planning/ 

Zoning 

Law 
Enforcement

(local) 

Fire 
Department 

Public 
Works 

Lancaster 2 4 24 125 12 

Northumberland 1 6 28 60 Active 

90 Total 

2 

Richmond 2 4 15 55 N/A 

Westmoreland 2 7 41 96 Active 

102 Total 

N/A 

6.1.2 Technical Capability 
Mitigation is multi-disciplinary. For a successful mitigation program, it is necessary to have a 
broad range of people involved who can inform and contribute to holistic mitigation programs 
through diverse backgrounds and experience. Mitigation process participant diversity is reflected 
on the MAC but can further include additional local planners, engineers, building inspectors, 
emergency managers, floodplain managers, Geographic Information Systems (GIS) analysts, 
and grant writers. 

GIS systems include the hardware, software, and technicians that collect, manage, analyze 
and display spatially-referenced data. Many local governments are now incorporating GIS 
systems into their existing planning and management operations. GIS is invaluable in 
identifying areas vulnerable to hazards. Improved online-archived technical information has 
greatly improved update processes and quality of emergency operations plans, continuity of 
operations plans, hazard mitigation plans and emergency management, resilience and 
mitigation messaging. This increases community resilience, especially outreach efforts using 
social media.  

Table 6-2 summarizes the technical capabilities of the jurisdictions per their self-rated 
assessment. A summary capability assessment matrix table can be found in Appendix I. As 
demonstrated in the table, Northern Neck local governments do not have dedicated mitigation 
funding project sources to manage and administer HMP grant-funded projects so the Northern 
Neck PDC supports the administrative aspects of those projects. The Northern Neck PDC’s 
website offers a central location to publicize information about a variety of different hazard 
mitigation and planning efforts throughout the region. Emergency managers devote staff time 
and use existing web sites, social media and events like tornado awareness month and hurricane 
preparedness month as a platform for mitigation messaging. Strong preparedness and mitigation 
messages, techniques, and program links are provided on local websites to enable residents and 
businesses to create disaster preparedness plans and carry adequate flood insurance on at-risk 
properties and property contents.  

Northern Neck jurisdictions have dedicated emergency managers and floodplain managers with 
the exception of the Town of Colonial Beach where town managers often perform emergency 
management and floodplain management functions. The final mitigation measure for new or 
substantially improved building construction or critical facility installation is the final inspection 
performed by the local building official. Northern Neck counties and the Town of Colonial 



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Capabilities, Plan Implementation, and Maintenance  6-5 

Beach staff feature dedicated building inspectors while this function is performed for smaller 
towns by the county building official.  

Table 6-2. Technical Capability Matrix by Jurisdiction 

Jurisdiction Mitigation 
Assigned 

to Specific 
Dept. 

GIS Adequate 
Zoning 
Staff 

Dedicated 
Floodplain 

Mgmt. 
Staff 

Building 
Inspectors 

Overall 
Technical 

Capabilities 

Lancaster Yes Yes 
(limited)

Yes Yes Yes (2) Moderate 

Northumberland Yes Yes Yes Yes Yes Moderate 

Richmond Yes Yes No No Yes Moderate 

Westmoreland Yes Yes Yes Yes Yes Moderate 

NNPDC  Yes N/A – 
localities 
staff 

Yes N/A – 
localities 
staff 

High 

Town of 
Colonial Beach 

No Yes No No Yes (1) Moderate 

Town of White 
Stone 

Yes No Yes Yes No (county) High 

Town of 
Kilmarnock 

Yes Yes 
(limited)

Yes Yes No  Low 

Town of 
Montross 

Yes No 
(county) 

Yes No (county) No (county) Low 

High: Higher standards, high program management. 

Moderate: Adequate program management. 

Limited: Increased capability desired.  

Note: Towns of Warsaw and Irvington did not respond to 2017 capability assessment survey 

 

6.1.3 Fiscal Capability 
For Fiscal Year 2017, the budgets of the participating jurisdictions range from about $22 million 
(Richmond County) to $30 million (Westmoreland County) and smaller budgets for towns. 
Revenues which support local budgets come from property taxes, State and local sales taxes, 
local service fees, and through restricted intergovernmental contributions (federal and state pass 
through dollars). Mitigation projects have been funded through FEMA’s post-disaster Hazard 
Mitigation Grant Program (HMGP). The Commonwealth of Virginia historically and presently 
provides 20 percent of the required non-federal project match, leaving only a required 5 percent 
local match, usually using property-owner resources. Considering current budget challenges 
combined with trends in reduced federal support to state and local governments, funding for 
future mitigation work could be a challenge.  
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FY 2017 budgets provided by local LEPC representatives (and internet search for some towns) 
are shown in Table 6-3. Northumberland County has created a development impact fee structure 
to supplement county income. Capital Improvement Plans (CIPs) and intergovernmental 
agreements are used by three of the four Northern Neck counties. 

Table 6-3. Fiscal Capability Matrix by Jurisdiction 

Jurisdiction Total FY17 Budget Public Safety FY17 Budget 

Lancaster $29 million $5.5 million 

Northumberland $36.7 million $4.3 million 

Richmond $21-22 million $1 million 

Westmoreland $29.7 million $5.9 million 

NNPDC $790,000 N/A 

Town of Colonial Beach  $26 million $1.3 million 

Town of Irvington $142,705 $2,100 

Town of Kilmarnock   

Town of Montross $388,225 $17,650 

Town of Warsaw $1.4 million $332,510 

Town of White Stone  $181,730 $46,614 

N/A – not applicable 

 

6.1.4 Policy and Program Capability 
Local officials generally felt that their government capacity, through staffing, technical expertise 
and regulatory programs was at least moderate in most areas. Stormwater management is 
regulated by the Department of Environmental Quality’s Chesapeake Bay Preservation Program 
but most Northern Neck communities are not experiencing the type and volume of development 
covered by these regulations, so a rating of “low” is not reflective of a program deficiency, but a 
reflection of low need.  

Table 6-4. Local Planning Mechanisms and Their Relationship to Hazard Mitigation 

Locality 
Comp. Plan 

Adoption Date 
& Horizon 

Floodplain 
Mgmt. 

Ordinance 

Storm 
Water 
Mgmt. 
Plan 

Emergency 
Operations 

Plan 

Erosion 
and 

Sediment 
Control 

Ordinance 

Lancaster 
High 

Adopted: 
10/31/13 

Moderate 
Low 
Need 

Moderate/High High 
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Table 6-4. Local Planning Mechanisms and Their Relationship to Hazard Mitigation 

Locality 
Comp. Plan 

Adoption Date 
& Horizon 

Floodplain 
Mgmt. 

Ordinance 

Storm 
Water 
Mgmt. 
Plan 

Emergency 
Operations 

Plan 

Erosion 
and 

Sediment 
Control 

Ordinance 

Northumberland 
High 

Adopted: 
11/10/16 

Moderate Moderate Moderate/High High 

Richmond 
High 

Adopted: 
7/11/2013 

Moderate Moderate Moderate/High High 

Westmoreland 

High 

Adopted: 

12/13/2010 

 

Moderate 
Low 
Need 

Moderate/High High 

 

6.1.4.1 Past Mitigation Efforts 
A Community Development Block Grant (CDBG) was used in the past in Westmoreland County 
to make storm water improvements. Homeowners self-financed home elevations after Hurricane 
Floyd, but the region became more active in use of the HMGP program following 2003’s 
Hurricane Isabel for residential elevation projects in Northumberland and Lancaster County. 
HMGP has supported further residential elevation projects. Grant management for these projects 
has shifted to the PDC, which is more experienced in grant management because of the variety 
of grants it supports throughout the region that benefit local governments.  

One local frustration has been the eligibility challenge due to the required FEMA positive 
benefit-cost ratio for each project. Following severe impacts, several projects in the past seemed 
necessary and viable but did not achieve the required positive benefit-cost ratio (greater than 1.0) 
despite significant storm damage. This was a challenge after Tropical Depression Ernesto and 
continues to be an issue.  

Elevation projects have moved forward to address properties listed on FEMA’s Repetitive and 
Severe Repetitive Loss list. Due to continued flood damages and increased flood insurance 
claims, grant requirements for these properties are more relaxed so the Northern Neck has had 
some success in more recent residential elevation grant applications. Award for several projects 
are currently pending.  

The Tidewater Resource Conservation and Development District, in coordination with the US 
Department of Agriculture and the Virginia Department of Forestry, implemented a FIREWISE 
program in the Northern Neck and Middle Peninsula regions. The project began in 2001 with a 
data collection and awareness phase. Areas of apparent risk were identified using GIS, followed 
by completion of field verification. A workshop for local planners was conducted introducing 
them to wildfire mitigation principles and ways to incorporate them into the local planning 
process. Demonstration projects have been conducted in several small communities to illustrate 
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and promote mitigation practices. While wildfire occurrence in the Northern Neck is low, the 
risk is great due to numerous loblolly pine plantations interspersed with rural residences. This 
forest plantation type can be highly flammable in dry conditions. 

6.1.4.2 Emergency Operations Plan 
The Northern Neck Planning District Commission worked with Northern Neck communities to 
develop the 2011 Regional Emergency Operations Plan Update. The plan was originally 
developed in 2004. It consisted of a basic concept of operations, seven hazard-specific annexes, 
ten region-wide functional annexes, and community-specific functional annexes. This plan 
represented a full adoption of the operational Incident Command System during emergency 
events.  

The 2011 regional plan update serves as a foundational plan for independent County Emergency 
Operations Plans (EOPs) which have been drafted and adopted by County Boards of Supervisors 
during the past several years. These plans, while not publically available for security reasons, 
generally provide the legal and organizational basis for operations in each specific county or 
community in response to any type of disaster or large-scale emergency situation. Local 
Northern Neck Emergency Operations Plans (EOPs) outline a set of assumptions, which include 
a statement that primary hazards in the Northern Neck are severe weather events and numerous 
man made hazards (e.g., hazardous material incidents). The hazard statement may be modified as 
informed by the 2017 hazard mitigation plan update, as local emergency operations plans are 
updated.  

Each plan outlines roles and responsibilities for the various county departments and agencies, 
ranging from the County Administrator, Emergency Manager, public safety officials and other 
government functions ranging from planning to public works and the Virginia Department of 
Health. While EOPs focus on emergency response, most include the emergency functional 
annex that addresses disaster recovery and mitigation. They usually do not describe mitigation 
needs or planned actions but rather outlines responsibilities for various organizations 
including the County Administrator, Emergency Manager, county staff and volunteer 
organizations.  

The 2010 regional EOP stated that mitigation measures should "include, but are not limited 
to, the development of zoning laws and land use ordinances, building codes, regulations, and 
licensing for handling and storage of hazardous materials, and the inspection and enforcement 
of such ordinances, codes, and regulations.'' This language should be maintained. Additionally, 
following a state or federal emergency and disaster declaration, VDEM coordinates recovery 
efforts with local governments through the LEPC, local emergency managers, and VDEM 
Regional Support teams.  

The information that follows for each Northern Neck County is paraphrased from local 
emergency management websites.  

Lancaster County Office of Emergency Services 
The Lancaster County Office of Emergency Services maintains a separate web site. Please refer 
to www.ReadyLancaster.org for more comprehensive information on Emergency Services 
information and programs. The www.ReadyLancaster.org website is deep and provides diverse 
information directed at local citizens, businesses, and organizations providing advice on 
emergency and disaster preparedness planning, instructions for sheltering and other emergency 
and disaster needs, and post-event instructions. In accordance with state law, the Lancaster 
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County Board of Supervisors has adopted an Emergency Operations Plan which establishes the 
legal and organizational basis for operations in response to any type of disaster or large scale 
emergency situation. The Plan assigns broad responsibilities to local government agencies and 
support organizations for disaster mitigation, preparedness, response and recovery. These 
responsibilities are generally extensions of normal day-to-day functions involving the same 
personnel and material resources. 

The types of disasters most likely to affect Lancaster County are weather-related occurrences 
such as hurricanes, coastal flooding, tornadoes, and severe thunderstorms that produce high 
winds and significant rainfall.  

Northumberland County  
Northumberland County is one of the few counties left in Virginia that has all-volunteer 
emergency services. The county is served by two fire departments, Callao Volunteer Fire 
Department, in Callao, and Fairfield Volunteer Fire Department, with buildings in Reedville and 
Burgess. There are three rescue squads that serve the county: Callao Volunteer Rescue Squad, in 
Callao; Mid-County Volunteer Rescue Squad, in Heathsville; and Northumberland County 
Rescue Squad, in Reedville and Burgess. The county also has a water rescue service, Smith Point 
Sea Rescue. 

Richmond County Department of Emergency Services  
The Richmond County Department of Emergency Services is organized into two functional 
areas: the Division of Emergency Medical Services and the Office of Emergency Management. 
The Division of Emergency Medical Services provides 24 hour-a-day, state of the art basic and 
advanced life support emergency medical services to Richmond County residents and visitors. 

The Office of Emergency Management writes and maintains the Richmond County Emergency 
Operations Plan, manages the County's Emergency Operations Center, and coordinates post-
disaster recovery activities. OEM also provides emergency planning in such areas as special 
needs, continuity of operations, and emergency operations. OEM staff members are available to 
give presentations on emergency preparedness to homeowners’ associations, civic groups, 
businesses, or faith community members.  

Westmoreland Public Safety 
Westmoreland County's public safety personnel are trained and ready to prevent harm to citizens 
and property and to respond effectively to routine matters, emergencies and disasters when they 
occur. Instructions on dialing  911 to report fires, crime, life-threatening situations or other 
emergencies is given along with detailed instructions on how to communicate the situation with 
the 911 dispatcher.  

The Westmoreland County All Hazards Preparedness Brochure and the Ready Virginia 
Emergency Brochure are linked to the website. Highlights of information available to residents 
from Ready Virginia, VDEM, and FEMA are highlighted. Evacuation and sheltering information 
is also highlighted on the website with instructions to contact the Sheriff’s Office or County 
Administrator’s Office for assistance when evacuation transportation is needed.  

6.1.4.3 Floodplain Management 
Communities that regulate development in floodplains participate in the National Flood 
Insurance Program (NFIP). In return, the NFIP makes federally-backed flood insurance policies 
available for properties in the community. Table 6-5 shows the effective Flood Insurance Rate 
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Map (FIRM) dates for each NFIP participating Northern Neck community as well as other 
applicable historic information about the community’s participation. FIRMs and Flood Insurance 
Studies (FIS) were developed by FEMA to show the boundaries of the one-percent and 0.2 
percent annual chance floodplain. As the table shows, FEMA’s recent investment in updating 
flood risk hazard maps, especially in high risk coastal areas, has resulted in revision of the 
Northern Neck community flood hazard risk maps. Following lengthy local and public citizen 
review of draft FIRMs and FIS reports, each jurisdiction’s elected officials adopted the FIRMs, 
FIS, and an updated floodplain management ordinance or zoning ordinance section with an 
embedded floodplain management ordinance.  

Despite new flood risk mapping, local landscape features such as increased frequency of coastal 
storms, sea-level rise, and coastal erosion rates are taken into consideration by local governments 
reviewing requests for development or construction within the regulated floodplain called the 
Special Flood Hazard Area (SFHA).  

Statutes of the Commonwealth of Virginia provide cities and counties land use authority. 
Floodwater control is empowered through §15.2-2223 and §15.2-2280 of the Code of the 
Commonwealth of Virginia. Each Northern Neck jurisdiction with land use authority has 
adopted a local floodplain ordinance as a requirement of participation in the NFIP. 

Table 6-5. NFIP Entry and FIRM Date 

County Jurisdiction 
Initial 
FHBM  

Identified 

Initial 
FIRM 

Identified

Current 
Effective 
Map Date 

Reg-
Emer 
Date 

Lancaster 

Irvington, Town of 10/18/74 8/4/87 10/2/14 08/04/87 

Kilmarnock, Town of N/A 9/17/10 10/2/14 09/17/10 

Unincorporated 
County 

1/24/75 3/4/88 10/2/14 
03/04/88 

White Stone, Town of 8/30/74 9/24/84 10/02/14 09/24/84 

Northumberland 
Unincorporated 
County 

12/13/74 7/4/89 2/18/15 
07/04/89 

Richmond 
Unincorporated 
County 

4/11/75 3/16/89 4/16/15 
03/16/89 

Westmoreland 

Colonial Beach, Town 
of 

8/9/74 9/18/87 4/16/15 
09/18/87 

Unincorporated 
County 

7/18/75 9/18/87 4/16/15 
09/18/87 

Source: FEMA. Community Status Book Report. Virginia. https://www.fema.gov/cis/VA.html 

Each community has designated staff who enforce their floodplain management ordinance, 
which is included, in some cases, in the zoning ordinance. The Department of Conservation and 
Recreation’s Floodplain Management Program, including their NFIP Coordinator and his staff, 
conduct Community Assistance Visits or Community Assistance Calls (CACs) to review 
program administration locally, on about a two-year rotation  
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Local floodplain management ordinances often feature more restrictive measures than the 
required FEMA model ordinance. “Higher Standards” such as “freeboard” require a higher first-
floor elevation than that depicted on the FIRMs and FIS report’s data tables. For example, 
Northumberland County requires 12” of additional freeboard above Base Flood Elevation (BFE) 
for substantial improvements in an AE Zones and 24” of freeboard in VE Zones. Westmoreland 
County requires 18” of additional freeboard above the Base Flood Elevation.  

The Community Rating System (CRS) was created by FEMA during 1990 as an incentive 
program to recognize and encourage community floodplain management activities that exceed 
the minimum NFIP standards. Residents of CRS participating communities receive a reduction 
in their flood insurance annual premiums. These are awarded in five percent increments 
following a rigorous community floodplain management program review. There are ten CRS 
classes: Class 1 requires the most credit points and gives a 50-percent premium reduction; Class 
10 communities’ NFIP policy holders do not receive a premium reduction. None of the 
communities in the Northern Neck currently participate in the CRS. 

One of the CRS requirements is a community floodplain management plan. The Northern Neck 
hazard mitigation plan update is intended to fulfill the CRS planning requirement should any 
NFIP participating communities wish to pursue CRS program participation.  

Local emergency managers who responded to the capability assessment were not well-versed on 
how the NFIP is administered locally. In the next plan update, the plan should include more in-
depth information on how the NFIP is managed in each of the jurisdictions. Examples could 
include: process to ensure new construction is compliant with the local floodplain ordinances; 
how residents are assisted in mapping issues and how substantially damaged structures are 
managed to ensure compliance with the latest floodplain ordinance. 

6.1.4.4 Comprehensive Plans 
A community’s comprehensive plan provides the future vision for the community regarding 
growth and development. However, many of the plans include land use or environmental 
protection goals that could support future mitigation efforts. For example, limiting development 
in the floodplain (which is considered mitigation) may also help meet open-space goals laid out 
in a comprehensive plan. Several comprehensive plans address mitigation, resilience and long-
term community sustainability. These are new inclusions, and, as communities continue to 
update their comprehensive plans, it is anticipated that mitigation and resiliency issues will be 
more comprehensively addressed. Virginia comprehensive plans are usually updated on a five-
year cycle. 

For the most part, the region’s comprehensive plans includes strategies that address development 
in the floodplain or otherwise flood-prone areas. In addition, the comprehensive plans indicate 
that communities in the Northern Neck use zoning and subdivision regulations to retain the rural 
character of their areas while they preserve traditional livelihoods like agriculture, forestry, 
fishing and aquaculture. A significant focus is recession recovery and protection of coastal 
resources.  

Table 6-4 shows the comprehensive plan adoption status for each comprehensive plan. 
Demographic information is from the U.S. Census. Some plans use growth projections from 
either the Virginia Employment Commission or the University of Virginia’s Weldon Cooper 
Center. The Weldon Cooper Center’s population projection data was also used to inform Section 
3.0 Community Profile in the 2017 hazard mitigation plan update. Population projects in the 
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Northern Neck are generally flat for the next two decades due to an aging population, limited 
new development and an overabundance of housing stock due to the lingering effects of the 
recession.  

Lancaster County 
Hazard mitigation concepts are found throughout the Lancaster County Comprehensive Plan, 
adopted October 31, 2013. The first goal derived from the land suitability study is ''to encourage 
new and orderly development in areas of the County most suitable for growth." One of the means 
that the plan recommends to achieve this goal is to develop amendments to the zoning ordinance 
that help protect property owners from potential hazards of shrink-swell soil and high water 
tables. The second goal is to “ensure that new development is designed in a manner that provides 
for continued protection of the surface and groundwater resources in Lancaster County and the 
State of Virginia.” Furthermore, Chapter 3 is dedicated to discussing the protection of the 
Lancaster County potable water supply. Chapter 4 of the comprehensive plan is devoted to 
shoreline protection and includes a shoreline protection study and plan to address shoreline 
erosion. The plan advocates for the use of vegetative methods as opposed to structural solutions 
such as rip rap and groins on individual parcels. The plan also encourages a coordinated 
approach to shoreline protection suggesting that density credits and other innovative techniques 
could be used to encourage such actions. 

The plan notes that a variety of growth tools may be appropriate for Lancaster County, including 
performance standards, conservation easements, use valuation taxation, overlay zones, and open 
space provisions that prioritize flood control.  

Northumberland County 
The opening goal for the 2016 Northumberland County Comprehensive Plan is similar to 
Lancaster County: "To provide a framework for managing future development of the County in 
a way that promotes opportunity for its citizens while directing growth to areas best able to 
accommodate growth." 

Another plan goal is to “reduce soil erosion on steep slopes particularly along creek and stream 
banks.” The steep slopes and unstable soils impact development in the area by increasing project 
costs. These conditions cause serious soil erosion and can increase sediment and other pollutants 
entering local streams, estuaries, rivers, and bays.  

The plan includes a section on flood-prone areas and delineates numerous goals and strategies 
directed toward protection of life and property from floods. These strategies include public 
education, performance standards, enforcement of existing ordinances, and utility-siting criteria. 
The plan also highlights that the current County regulations require that any building constructed 
within the floodplain have a finished floor elevation two feet above the base flood elevation. 

As with Lancaster County, shoreline erosion is of concern for Northumberland. The plan 
includes numerous strategies designed to protect shorelines. These include use of vegetation for 
shoreline protection and performance standards for structures that modify the shoreline. The 
plan also recognizes the need for coordinated or subdivision-wide actions. 

Richmond County 
Like its neighboring counties, Richmond County's Comprehensive Plan (adopted July 11, 
2013) calls for accommodating future growth while maintaining the rural character of the 
County. The recommendations in the plan also recognize that growth cannot occur unchecked 
but should be guided away from environmentally-sensitive areas such as floodplains. For 
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instance, the plan calls for the use of cluster design techniques to allow for environmentally-
sensitive areas to remain undeveloped. 

Shoreline erosion is featured in the Richmond County Comprehensive Plan. One 
recommendation calls for promoting the use of natural shoreline protection strategies.  

Recommendations include establishing setbacks in known erosion areas, the use of vegetation 
and other natural features to protect the shoreline, enforcement of existing ordinances and 
facility sitting requirements. 

The plan also recommends that the County develop programs to encourage maintenance of 
existing properties. Hazard mitigation principles could be incorporated into such a program. 

Westmoreland County 
Flood is a primary concern in the Westmoreland County 2010 Comprehensive Plan as well as the 
draft 2016 plan. Both plans suggest that appropriate development practices, land use controls 
and protection of vulnerable shoreline and drainage should be improved to minimize the effects 
of flooding. One of the goals to address flooding is to follow proper design practices including 
community retention ponds and other measures to improve flood-insurance ratings for the 
county. These recommendations were informed by the Westmoreland County Shoreline 
Management Plan, 2013, which was prepared for the county and the Virginia Coastal Zone 
Management Program by the Virginia Marine Institute of Marine Science, College of 
William and Mary.  

The comprehensive plan recommends a variety of studies to address shoreline erosion and storm 
water drainage. The future land use plan also includes a conservation designation that 
incorporates areas of the floodplain and calls for limited to no future development. The plan 
recommends that Westmoreland County pursue measures to reduce facilitate entry into the   
Community Rating System. 

It is clear from the plan that the County is willing to use easements to protect land. While 
floodplains and other high risk areas are not specifically mentioned, the use of easements and 
coordination with the Virginia Department of Conservation and Recreation, the Northern Neck 
Chesapeake Bay Public Access Authority, and other public agencies may provide an opportunity 
to protect property and achieve open space goals. The plan also recommends the underground 
placement of utilities in new development. 

6.1.5 Legal Authority 
Local governments in Virginia, including those in the Northern Neck region, have a wide range 
of tools available to them for implementing mitigation programs, policies, and actions. A hazard 
mitigation program can use any or all of the four broad types of government powers granted by 
the State of Virginia, which are (a) regulation, (b) acquisition, (c) taxation, and (d) spending. The 
scope of this local authority is subject to constraints; however, as all of Virginia’s political 
subdivisions must not act without proper delegation from the state. All power is vested in the 
state and can only be exercised by local governments to the extent it is delegated (in accordance 
with Dillon’s Rule). Thus, this portion of the capabilities assessment will summarize Virginia’s 
enabling legislation that grants the four types of government powers within the context of 
available hazard mitigation tools and techniques. 
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6.1.5.1 Regulation 
General Police Power 
Virginia's local governments have been granted broad regulatory powers in their jurisdictions. 
The statutes of the Commonwealth of Virginia bestow the general police power on local 
governments, allowing them to enact and enforce ordinances which define, prohibit, regulate 
or abate acts, omissions, or conditions detrimental to the health, safety, and welfare of the 
people, and to define and abate nuisances (including public health nuisances). Since hazard 
mitigation can be included under the police power (as protection of public health, safety and 
welfare), towns, cities, and counties may include requirements for hazard mitigation in local 
ordinances. Local governments also may use their ordinance-making power to abate 
"nuisances," which could include, by local definition, any activity or condition making people 
or property more vulnerable to any hazard. 

All of the jurisdictions in the Northern Neck planning area have enacted and enforce 
regulatory ordinances designed to promote the public health, safety, and general welfare of its 
citizenry.  

6.1.5.2 Land Use 
Regulatory powers granted by the state to local governments are the most basic manner in 
which a local government can control the use of land within its jurisdiction. Through various 
land use regulatory powers, a local government can control the amount, timing, density, 
quality, and location of new development. All these characteristics of growth can determine 
the level of vulnerability of the community in the event of a natural hazard. Land use 
regulatory powers include the power to engage in planning, and to enact and enforce zoning 
ordinances, floodplain ordinances, and subdivision controls. Each local community possesses 
great power to prevent unsuitable development in hazard-prone areas. 

6.1.5.3 Planning 
According to State Statutes, local governments in Virginia may create or designate a planning 
agency. The planning agency may perform a number of duties, including: 

 Make studies of the area; 
 Determine objectives; 
 Prepare and adopt plans for achieving those objectives; 
 Develop and recommend policies, ordinances, and administrative means to implement 

plans; 
 Perform other related duties. 

The importance of the planning powers of local governments is illustrated by the requirement 
that zoning regulations be made in accordance with a comprehensive plan. While the 
ordinance itself may provide evidence that zoning is being conducted "in accordance with a 
plan," the existence of a separate planning document ensures that the government is 
developing regulations and ordinances that are consistent with the overall goals of the 
community.  

Each Northern Neck county and the Town of Colonial Beach have dedicated planning staff, 
zoning regulations and comprehensive plans. Town managers with assistance from counties 
perform planning and floodplain management functions. The towns in the study area all have 
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planning commissions that meet regularly, receiving support as necessary from county planning 
departments.  

6.1.5.4 Zoning 
Zoning is the traditional and most common tool available to local governments to control the use 
of land. Broad enabling authority is granted for municipalities and counties in Virginia to engage 
in zoning. Land ''uses" controlled by zoning include the type of use (e.g., residential, 
commercial, and industrial) as well as minimum specifications that control height and bulk such 
as lot size, building height and setbacks, and density of population. Local governments are 
authorized to divide their territorial jurisdiction into districts, and to regulate and restrict the 
erection, construction, reconstruction, alteration, repair or use of buildings, structures, or land 
within those districts. Districts may include general use districts, overlay districts, and special 
use or conditional use districts. Zoning ordinances consist of maps and written text. 

Only Lancaster County implements floodplain regulations via the zoning ordinance. An overlay 
district is used to impose additional requirements on properties within the designated floodplain 
area. 

6.1.5.5 Subdivision Regulations 
Subdivision regulations control the division of land into parcels for the purpose of building 
development or sale. Flood-related subdivision regulations are included in the floodplain 
management ordinance, requiring developers to install adequate drainage facilities and design 
water and sewer systems to minimize flood damage and contamination. They also may prohibit 
the subdivision of land subject to flooding unless flood hazards are mitigated through filling or 
other measures, and they prohibit filling of floodway areas. 

All of the jurisdictions in Northern Neck have adopted a subdivision ordinance. Some of the 
ordinances contain floodplain-specific provisions. For instance, Lancaster, Richmond, and 
Westmoreland Counties require that sufficient buildable land exist for each lot to ensure that the 
site is free of flood danger. 

6.1.5.6 Floodplain Management Regulations 
Each Northern Neck community with land use authority has adopted floodplain management 
regulations. As noted previously, only Lancaster County has done so specifically through the 
zoning ordinance. Northumberland, Richmond, and Westmoreland counties have adopted 
floodplain management ordinances into various locations in their municipal code.  

Generally, the regulations adopted by the study communities do not go beyond the minimum 
standards of the NFIP. Several Northern Neck localities have adopted “freeboard” requirements, 
which require that first floors of new or substantially improved buildings exceed the base flood 
elevation (BFE) to provide extra flood risk exposure mitigation. Buildings built to this higher 
standard usually are eligible for a “preferred risk” flood insurance policy with lower annual 
premiums. Each NFIP participating local government that allows development in the regulated 
floodplain require at least 1-foot of freeboard, with Northumberland and Westmoreland counties 
requiring greater flood protection levels. Each county floodplain management ordinance 
establishes design criteria requiring elevation and flood resistant construction of utility 
equipment. Three of the four Northern Neck counties also have higher standard design criteria 
for coastal high-hazard buildings. None of the communities prohibit manufactured homes in the 
floodplain, however all ordinances require proper elevation and foundation anchoring. 
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Local floodplain management programs are supported by the Virginia Department of 
Conservation and Recreation’s National Floodplain Management Program Coordinator and his 
staff. Technical assistance is provided by in-person Community Assistance Visits (CAVs), check 
in phone interviews called Community Assistance Contacts (CACs) which consists of a program 
“check-in" or address specific technical issues or situations. CAVs are performed on a two to 
three year rotation. All Northern Neck communities are in good standing with the NFIP and the 
state NFIP Coordinator’s office, continuing property owner and renter eligibility for flood 
insurance purchase and FEMA HMA grant program participation.  

6.1.5.7 Chesapeake Bay Protection Regulations 
The Chesapeake Bay Preservation Act (Bay Act) was enacted by the Virginia General Assembly 
in 1988 as a critical element of Virginia's non-point source management program. The Bay Act 
program is designed to improve water quality in the Chesapeake Bay and other waters of the 
State by requiring the use of effective land management and land use planning.  

Virginia designed the Bay Act to enhance water quality with continued reasonable development. 
The Bay Act balances state and local economic interests and water quality improvement by 
creating a unique cooperative partnership between state and Tidewater local governments to 
reduce and prevent nonpoint source pollution.  Local governments retain the primary 
responsibility for land use decisions, expanding local government authority to manage water 
quality, and establishing a more specific relationship between water quality protection and local 
land use decision-making. 

The Bay Act Program is the only program in Virginia state government that deals 
comprehensively with the relationships between water quality, and land use planning and 
development. It is also the only program that assists local governments with land use planning 
needs to meet water quality goals: the development of land use regulations, ordinances and 
comprehensive plans.  

Virginia is a signatory to the Chesapeake Bay Agreement, a unique regional partnership aimed at 
restoration of the Chesapeake Bay. Communities in certain parts of the state are required to 
implement local land use controls to minimize runoff and other adverse impacts to the water 
quality of the Bay. Each PDC jurisdiction is part of the Tidewater area and therefore required to 
enforce Bay Act provisions locally. The program’s agricultural non-point source pollution 
reduction efforts have been led by the Northern Neck Soil and Water Conservation District. 
Prevention of sediment, nutrient and other pollution from land development is directed through 
erosion and sediment control and stormwater management ordinances. The local Bay Act 
program has three phases: Phase I program elements include the designation of local Chesapeake 
Bay Preservation Areas (including Resource Protection Areas and Resource Management Areas 
that often include floodplains) and adoption of local ordinances that include the required 
performance criteria. Phase II required local governments to adopt a comprehensive plan or plan 
element that addresses the protection of water quality through the discussion of a number of 
policy areas. Phase III requires an assessment during 2017 to review progress toward meeting the 
nutrient and sediment pollutant load reductions necessary for Bay restoration.  

6.1.5.8 Other Ordinances 
Northern Neck communities have adopted Erosion and Sediment Control ordinances compliant 
with Chesapeake Preservation Area Program regulations as well as those of the Department of 
Environmental Quality. Stormwater management is also managed through the Chesapeake Bay 
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Preservation Area Program for projects meeting specific criteria. Lancaster County has enacted a 
dune protection ordinance that authorizes specific uses and requires use and alteration permits.  

6.1.5.9 Building Codes and Building Inspection 
Mitigation measures which involve elevation or building and infrastructure retrofit are required 
to be compliant with not only local floodplain management standards but flood risk reduction 
design standards outlined in building codes.  

Northern Neck jurisdictions have adopted the Uniform Virginia Building Code. While 
municipalities and counties may adopt codes for their respective areas if approved by the state as 
providing "adequate minimum standards," none of the participating jurisdictions have chosen to 
do so.  

Local governments in the Commonwealth perform building inspections. The state empowers 
cities and counties to create an inspection department, and enumerates their duties and 
responsibilities, which include enforcing state and local laws relating to the construction of 
buildings; installation of plumbing, electrical, and heating systems; building maintenance; and 
other matters. Northern Neck counties and the Town of Colonial Beach have appointed a specific 
individual or established an office to carry out building inspections. Westmoreland County has 
adopted a minimal building maintenance ordinance. Enforcement is focused on vacant 
unoccupied buildings. Table 6-6 summarizes the various ordinances that are in effect in the 
jurisdictions in the study area.  

Table 6-6. Availability of Ordinances and their Support for Hazard Mitigation 

Ordinance Type Lancaster Northumberland Richmond Westmoreland 

Building Code Yes Yes Yes Yes 

Floodplain 
Management  

Yes Yes Yes Yes 

Historic 
Preservation  

Yes Yes Yes No* 

Subdivision  Yes Yes Yes Yes 

Unified 
Development  

Yes No No No 

Zoning  Yes Yes Yes Yes 

*Consideration to historic properties is integrated through Westmoreland’s zoning ordinance. 

6.1.5.10 Fire Codes 
Virginia has a statewide fire code. The code establishes statewide standards to safeguard life and 
property from the hazards of fire or explosion arising from the improper maintenance of life 
safety, and fire prevention and protection of materials, devices, systems, and structures. The 
Virginia State Fire Marshal’s Office is charged with enforcement of the code statewide except in 
those localities that choose to enforce the code locally. Localities that choose to enforce the code 
locally must employ their own certified fire official.  
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6.1.5.11 Taxation 
The power to levy taxes and special assessments is an important tool delegated to local 
governments by Virginia’s law. The power of taxation extends beyond merely the collection of 
revenue, and can have a profound impact on the pattern of development in the community. 
Communities have the power to set preferential tax rates for areas which are more suitable for 
development in order to discourage development in otherwise hazardous areas. Local units of 
government also have the authority to levy special assessments on property owners for all or part 
of the costs of acquiring, constructing, reconstructing, extending or otherwise building or 
improving flood protection works within a designated area. This can serve to increase the cost of 
building in such areas, thereby discouraging development. 

Because the usual methods of apportionment seem mechanical and arbitrary, and because the tax 
burden on a particular piece of property is often quite large, the major constraint in using special 
assessments is political. Special assessments seem to offer little in terms of control over land use 
in developing areas. They can, however, be used to finance the provision of necessary services 
within municipal or county boundaries. In addition, they are useful in distributing the costs of the 
infrastructure required by new development to the new property owners. 

Localities in Virginia collect a one-percent sales tax. In addition, all of the counties in the 
Northern Neck levy property taxes. 

6.1.5.12 Spending 
The fourth major power that has been delegated from the Virginia General Assembly to local 
governments is the power to make expenditures in the public interest. Hazard mitigation 
principles can be made a routine element of all spending decisions made by local governments, 
including during adoption of annual budgets and the Capital Improvement Plan (CIP) for 
protection of critical facilities. 

A CIP is a schedule for provision of town or county services over a specified period of time. By 
tentatively committing itself to a timetable for the provision of capital to extend services, a 
community can control growth in areas where the provision of on-site sewage disposal and water 
supply are unusually expensive. 

In addition to forming a timetable for provision of services, a local community can regulate the 
extension of and access to services. A CIP that is coordinated with extension and access policies 
can provide a significant degree of control over the location and timing of growth. These tools 
also can influence the cost of growth. If the CIP is effective in directing growth away from 
environmentally sensitive or high hazard areas, for example, it can reduce environmental costs. 

The majority of counties in the Northern Neck have a capital improvements program. The 
construction or renovation of capital facilities, such as schools, municipal offices, and police/fire 
stations are often highlighted in capital improvements programs. Investments in water treatment, 
wastewater treatment, drainage improvements and critical facility hardening are priority 
mitigation improvements which can be included in a capital improvements program. 

6.1.6 Other Relevant Plans and Studies  
Northern Neck citizens, local and regional government officials, elected officials and non-
governmental organizations have seen increased vulnerability along the region’s coasts. Several 
relevant studies have supported an evolving understanding of coastal shoreline processes.  
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A series of county coastal erosion evaluations was performed by the Virginia Institute of Marine 
Sciences at the College of William and Mary. These were used to inform the Section 4.0 Hazard 
Identification and Risk Assessment coastal hazard analysis and are referenced in Appendix B.  

6.1.6.1 Changing Flood Risk 
The North Atlantic Coast Comprehensive Study was conducted by the U.S. Army Corps of 
Engineers. The results of the study were published in a report detailing the two year study to 
address coastal storm and flood risk to vulnerable populations, property, ecosystems, and 
infrastructure affected by Hurricane Sandy in the United States' North Atlantic region. This study 
is designed to help communities better understand how flood risk is changing as a result of 
climate change and to provide tools to help communities better prepare for future flood risk. The 
study builds on lessons learned from Hurricane Sandy and attempts to bring to bear the latest 
scientific information available for state, local, and tribal planners. The Northern Neck 
communities are a part of the study area and the results of the study should be consulted when 
developing climate change adaptation measures based on future flood risk. 

The Costs of Doing Nothing: A Sea Level Rise Synopsis for the Hampton Roads Region study 
(November 2016) was conducted by the Research Triangle Institute and estimated the annualized 
economic impacts of future sea level rise for the Hampton Roads region. The results show a 
negative impact on local economies that will increase as sea levels rise. While the study only 
extended to the south shore of the Rappahannock River, information and holistic messaging can 
be interpreted even conservatively to a conclusion that sea level rise will significantly impact the 
Northern Neck, especially eastern areas of the region, within the next 25 years.  

6.1.6.2 Economic and Business Development 
The Stronger Economics Together: Strategies for Building New Economic Development 
Northern Neck Economic Development Plan 2013 – 2018 (SET) was collaboratively prepared 
with the USDA Regional Rural Development Center and local governments to strengthen local 
community  capacity to work together to create a blueprint to capture clusters of emerging 
economic advantages. The effort served as a catalyst for regional thinking and included SET 
training for participating communities. Hazard mitigation principles can be interwoven into the 
SET plan’s four goal and opportunity centers, especially as the SET plan enters its fifth year with 
the availability of the updated hazard mitigation plan:  

1) Infrastructure to facilitate expansion of existing businesses and attraction of new, higher 
wage jobs; 

2) Workforce preparedness to succeed in a technology-based economy; 
3) Creation of a business-friendly atmosphere for the region; and  
4) Effective and sustainable use of the regional’s natural beauty.  

Several towns have developed business revitalization plans during 2017, in addition to a plan 
developed by the Town of Colonial Beach in 2012. While these plans do not directly address 
hazard mitigation, the Northern Neck has suffered continued, localized flood and wind events 
during 2017, providing an opportunity to work with small business to promote emergency and 
storm preparedness and resilience to reduce losses. The following plans were developed: 

 Callao Business District Revitalization Plan 
 Warsaw Business District Revitalization Plan 
 White Stone Business District Revitalization Plan 
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 Town of Colonial Beach Business District Revitalization Plan (2012) 

6.1.6.3 Coastline Protection 
Since throughout the Northern Neck and coastal plain, homes and businesses are experiencing 
increased erosion from winds, waves, currents, tides and recreational activities making homes 
and businesses more vulnerable, the region has embarked on a “living shorelines” initiative. This 
is informed, in part, due to continued research that has demonstrated the harm to the immediate 
shoreline and bathymetric processes which occur from of lot-specific shoreline hardening like 
riprap, sea walls and groins. Living Shorelines is a shoreline management system designed to 
protect or restore the natural shoreline ecosystem from powerful storms, accelerated sea level 
rise, and landward erosion through the use of natural elements, sometimes combining them with 
structural components if necessary.  

There are two categories for living shorelines: Nonstructural and Combined structural/non-
structural. Each uses vegetation to protect the shoreline from erosion, flooding, and storm surges. 
The type of living shoreline application depends on the amount of erosion, wave energy, and 
size. Depending on the scope of the living shoreline, landowners can apply for a free Living 
Shoreline Group 1 General Permit through the Virginia Marine Resources Commission and 
local Wetlands Board. Program partners include: 

 Friends of the Rappahannock 
 Science Education at Sea (SEAS) Program 
 Virginia Marine Resources Commission 
 Local Wetlands Boards 
 Northern Neck Master Gardeners 
 NNKgreen 
 The Wetlands Project 
 Virginia Institute of Marine Science 

  



Northern Neck Regional Hazard Mitigation Plan 2017 Update   
 

Capabilities, Plan Implementation, and Maintenance  6-21 

6.2 Implementation 
Upon adoption, the plan faces the biggest test: implementation. While the 2017 plan update 
outlines many aspirational "High" priority recommendations, the decision of which actions to 
address first will be a continued implementation challenge. 

Each participating jurisdiction is responsible for integrating its mitigation actions into various 
planning documents, processes and budgets pursuant to locally-administered governing policies 
and procedures. Each action is assigned a responsible department or departments that will work 
together to implement designated actions. 

Funding is always an important and critical issue when it comes to implementing mitigation 
actions. While several Northern Neck counties have been active in pursuing and 
implementing mitigation projects funded by FEMA/VDEM Hazard Mitigation Assistance 
programs, low or no-cost high-priority strategies broaden the region’s approach to mitigation and 
long-term resilience. The Planning District Commission and its local governments will still 
pursue grant funding to implement more challenging actions. While resources remain limited, 
some counties in the Northern Neck have received funding to elevate homes. An example of a 
low-cost, high-priority recommendation would be to install flood level markers on bridges to 
warn motorists, pedestrians and cyclists of high water levels or to expand green shores programs 
to stabilize eroding shorelines.  

In the past five years, four mitigation projects within the Northern Neck have been funded 
through FEMA hazard mitigation grants:  

 DR-1905 in Northumberland County to raise the elevation of one of their residential 
properties;  

 DR-4042 in Lancaster County to raise the elevation of five of their residential properties;  
 FMA-2014 in Northumberland County to raise the elevation of one of their severe 

repetitive loss properties; and  
 FMA-2016 in Richmond and Northumberland to raise the elevation of one repetitive loss 

property and one severe repetitive loss property, a project that was just approved in early 
September 2017. 

Another implementation approach is to prioritize actions that can be completed in a short 
amount of time. Being able to publicize a successful project can build momentum to 
implement other mitigation actions.  

It is important to long-term implementation of the plan update that the underlying principles 
of the hazard mitigation plan update are incorporated into other community plans and 
mechanisms, such as: 

 comprehensive plans 
 development ordinances (Zoning Ordinance, Subdivision Ordinance, or Building Code) 
 resilience planning 
 disaster recovery planning 
 economic development plans 
 natural resource protection and shoreline protection plans, and 
 Capital Improvement Program (CIP) budgeting 
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Section 3.0 Community Profile provides insight into the current comprehensive plans for each 
community. Communities should work to ensure that the appropriate information from this plan 
is incorporated into the next update of their comprehensive plan. Information from the hazard 
identification and risk assessment as well as mitigation goals and strategies can be directly 
included as a comprehensive plan element. Projects that require large investments, such as at-risk 
property acquisition or infrastructure hardening are candidates for inclusion in capital 
improvement plans. Hazard vulnerability analysis can be incorporated into local emergency 
operations plans, debris management, coastal protection and disaster recovery plans. Floodplain 
management data and mitigation actions can be used to leverage Community Rating System 
(CRS) program participation. Mitigation is most successful when it is included within day-to-day 
functions and priorities of government. Integration is accomplished by a constant effort to 
network and to identify and highlight multi-objective, benefits to each program, the communities 
and their constituents. This effort is achieved through constant communication, messaging, 
monitoring agendas, attending meetings, and sending memos. 

Simultaneous to these efforts, it will be important to constantly monitor funding opportunities 
that can be used to implement high priority, high cost mitigation actions. Funding opportunities 
that can be monitored include special pre- and post-disaster funds, special district budgeted 
funds, state or federal ear-marked funds, and grant programs, including those that can serve or 
support multi-objective applications. 

With adoption of the 2017 plan update, the Northern Neck communities commit to: 

 Pursuing the implementation of the high-priority, low/no-cost recommended actions. 
 Keeping the concept of mitigation in the forefront of community decision-making by 

identifying and stressing the recommendations of the Hazard Mitigation Plan when other 
community goals, plans and activities are discussed and decided upon. 

 Maintaining a constant monitoring of multi-objective, cost-share opportunities to assist 
the participating communities in implementing the recommended actions of this plan for 
which no current regular funding or support exists. 

 Incorporate hazard risk information, and priority mitigation actions into appropriate local 
initiatives and programs through collaborative interaction between all related community 
departments and staff; and  

 Evaluating and assessing regional mitigation plan goal and local jurisdiction action 
effectiveness to reduce hazard risk exposure.  

In addition, the communities of the Northern Neck region remain committed to the NFIP. They 
will continue to enforce floodplain regulations and undertake other actions to remain in 
compliance with the program such as continued flood hazard risk evaluation, participation in 
Community Assistance Visits (CAV’s) with the Commonwealth of Virginia NFIP staff, and 
education and outreach activities directed at flood-prone residents and businesses.  
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6.3 Maintenance 
Plan maintenance requires an ongoing effort to monitor and evaluate the implementation of 
the plan, and to update the plan as progress, roadblocks, or changing circumstances are 
recognized. The Executive Director and Northern Neck PDC staff will be responsible for 
monitoring the plan. The Mitigation Advisory Committee representative from each 
jurisdiction will make annual updates to the Northern Neck Planning District on progress of 
their Mitigation Actions. Timing of annual reports can coincide with either the anniversary of 
the approval date of this plan or another date chosen by the committee in consultation with 
VDEM, such as the anniversary of a significant event (e.g., Tropical Depression Ernesto). The 
annual progress reports will be evaluated by the Mitigation Advisory Committee who will 
determine if corrective actions are needed. Figure 6-1 shows a sample update form. 

This monitoring and updating will take place through: 

 Annual progress reports from each jurisdiction on Mitigation Action Plan, 
 An annual review by the Mitigation Advisory Committee, and 
 Annual updates submitted to VDEM and FEMA Region III, unless a disaster or other 

circumstances (e.g., changing regulations) lead to a revised time frame. 

Jurisdiction:   

Updated through: 

Action number: Status: 

Not started 

In progress (percent 
complete___) 

Completed for purposes of this 
plan 

Ongoing Activities 

Successes 

Effectiveness 

Notes (e.g., changes in 
action/funding/responsible 
department/timeframe): 

Action number: Status: 

Not started 

In progress (percent 
complete___) 

Completed for purposes of this 
plan 

Ongoing Activities 

Successes 

Effectiveness 

Notes (e.g., changes in 
action/funding/responsible 
department/timeframe): 

Figure 6-1. Sample Update Form 
 

The Mitigation Advisory Committee will be responsible for setting annual measures of 
success and a five-year measure of success for each strategy. These indicators can be used to 
measure the progress and success of implementation of the mitigation plan during the 2021 
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update process. The Mitigation Advisory Committee can use this information to determine if 
corrective action needed or if the action should be continued or discontinued. In addition, the 
Mitigation Advisory Committee should review the composition of the committee annually 
and add members if needed. 

In evaluating the plan, the Mitigation Advisory Committee should assess: 

 The goals and objectives addressed in the current plan and any expected conditions 
 The nature, magnitude, and/or types of risk present in the region and assess if 
 those risks have changed 
 The current resources that are required and appropriate for implementing the plan 
 Issues with implementation, (ex. technical, political, legal, or coordinating with state and 

federal agencies) 
 The outcome of mitigation strategies, and evaluate their success 
 The agencies and partners and their level of participation as originally proposed 
 The Mitigation Advisory Committee will determine at the annual meeting, if an update of 

the plan is needed. At a minimum, the plan will be updated every five years. Factors to 
consider when determining if an update is necessary include: 

 Lessened vulnerability as a result of implementing recommended actions, 
 Increased vulnerability as a result of failed or ineffective mitigation actions, and/or, 
 Increased vulnerability as a result of new development (and/or annexation). 
 New state/federal laws, policies, or programs 
 Changes in resource availability 

Ongoing public outreach will continue and public participation will be encouraged through 
available web postings, social media and press releases to local media outlets, primarily weekly 
community newspapers and radio stations. As with the previous plan, the Local Emergency 
Planning Committee (serving as the MAC) shall be charged with maintaining public outreach 
through reporting back to government officials.  

 

Table 6-7. Northern Neck Hazard Mitigation Plan Update Maintenance Schedule 

Timeframe Activity Leadership 

2017 Jurisdictions Adoption Local jurisdictions; Northern 
Neck  PDC submittal  to FEMA 

2018 Annual implementation review MAC/LEPC  

2019 Annual implementation review MAC/LEPC 

2020 Annual implementation review; 
seek FEMA HMA funding for 
2022 plan update 

MAC/LEPC 

2021 Annual implementation review 
initiate 2022 Plan update 
process;  

MAC/LEPC 
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Table 6-7. Northern Neck Hazard Mitigation Plan Update Maintenance Schedule 

Timeframe Activity Leadership 

2022 Continue 2022 Plan update 
process 

MAC/LEPC 

A major event, such as a Presidentially-declared disaster, may trigger a need to review the plan. 
If such an event occurs in the Northern Neck, the Mitigation Advisory Committee will 
coordinate to determine how best to review and update the plan. The updating of the plan will be 
through written changes and submissions, as the Northern Neck communities and Mitigation 
Advisory Committee deem appropriate and necessary. Major changes to the plan will be 
submitted to the state and to FEMA Region III. 

Public notice will be given and public participation will be invited, at a minimum, through 
available web postings and press releases to the local media outlets, primarily newspapers and 
radio stations. In addition, an annual event will be held to publicize progress on implementing 
the mitigation plan. This event could be timed to coincide with the anniversary of a significant 
event or annual awareness event (i.e., Hurricane Preparedness Week). Jurisdictions also should 
provide annual updates to the governing body to keep them informed about plan implementation. 
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7.0 Plan Adoption 
Four counties and their incorporated towns in eastern Virginia participated in the planning 
process and will formally adopt this plan by resolution of their governing board. These local 
governments are the counties of Lancaster, Northumberland, Richmond, and Westmoreland 
Counties and the Towns of Colonial Beach, Irvington, Kilmarnock, Montross, Warsaw, and 
White Stone. The plan was completed through leadership of the Mitigation Advisory Committee 
that was led by the Northern Neck Planning District Commission and the Local Emergency 
Planning Committee (LEPC). Sample adoption language will be provided to the participating 
jurisdictions to facilitate the adoption process after FEMA conditionally approved the plan Draft 
(Appendix F).  

The adoption process will take several months, as significant coordination by the Mitigation 
Advisory Committee with their governing bodies is required to: 

1) Place the plan review and adoption on the appropriate meeting agendas in each 
jurisdiction;  

2) Advertise the review process and provide copies in the County Board of Supervisors and 
Town County members’ adoption meeting packets;    

3) Facilitate the actual adoption; 
4) Collect the adoption resolutions; and  
5) Incorporate the adopted resolutions into the final hazard mitigation plan. 

The Northern Neck Planning District appreciates the willingness that both Virginia 
Department of Emergency Management and FEMA Region III demonstrated by reviewing 
this plan concurrently and providing comments for revision prior to the adoption process. Not 
having done so would clearly have added more months to the adoption process. 
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 Meetings Contents: 

The Northern Neck, VA Multi-Jurisdictional HMP Update Kick-off Meeting February 27, 2017 – 

Presentation  

The Northern Neck, VA Multi-Jurisdictional HMP Update Kick-off Meeting February 27, 2017 – 

Sign-in Sheet 

The Northern Neck, VA Multi-Jurisdictional HMP Update HIRA Results Meeting April 5, 2017 – 

Presentation  

The Northern Neck, VA Multi-Jurisdictional HMP Update HIRA Results Meeting April 5, 2017 – 

Sign-in Sheet 

The Northern Neck, VA Multi-Jurisdictional HMP Update Final Meeting May 31, 2017 – 

Presentation  

The Northern Neck, VA Multi-Jurisdictional HMP Update Final Meeting May 31, 2017 – Sign-in 

Sheet 

The Northern Neck, VA Multi-Jurisdictional HMP Update Final Meeting May 31, 2017 – 

Mitigation Strategy, Action & Project Types, and Regional Goals Handout 

 

 Outreach Contents: 

The Northern Neck Planning District Commission – Hazard Mitigation Planning Update Web-

Announcement 



Kick-off Meeting
February 27, 2017

Northern Neck Multi-Jurisdictional 
Hazard Mitigation Plan Update



Agenda
1. Welcome & Introductions 

2. Schedule and Plan Update Process

3. Hazard Prioritization 

4. Data Needs

5. Committee Member Responsibilities

6. HMP Update Aspirations

7. Next Steps

8. Wrap Up & Future Meetings
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Introductions
• Name

• Jurisdiction/Department/Role
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Hazard Mitigation Plan Update
Project Scope: 

Update the Northern Neck Regional Hazard 
Mitigation Plan 2011 Update to remain compliant 
with Virginia Department of Emergency 
Management and FEMA requirements
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LEPC, Northern Neck PDC, 
VDEM and Dewberry roles
Committee members need to: ensure that this is your plan 
through Local Emergency Planning Committee (LEPC) which 
serves as this project’s “Mitigation Advisory Committee (MAC) 
through your engagement with the Northern Neck PDC, VDEM and 
Dewberry 

Critical facilities update to Dewberry 
Capacity assessment survey and 2011 mitigation actions 
update to Dewberry 
2017 new mitigation actions (in-person meetings/calls)
Support draft review and outreach
Participate & make the final decisions
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Northern Neck PDC Project Role:
• Organize dates and host LEPC meetings
• Coordinate Public Outreach and participation (social 

media emphasis) 
• Facilitate communication and project 

scheduling/reporting with Virginia Department of 
Emergency Management and Dewberry
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LEPC and Dewberry
Dewberry is here to:

• Lend technical expertise and consultation 
• Partner with NNPDC and local government staff to 

update all required sections of the plan
• Prepare and check the plan against FEMA 

mitigation plan update requirements.
• Draft and final plan sections

We will do the heavy lifting to assure 
you receive a compliant, relatable 
plan that positions your region to 
become more resilient.
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Project Approach: Planning Process

HIRA Data 
Needs

Update 
Mitigation 
Strategies

 Local Plans 
interface

Outcomes, 
schedule, 
LEPC Roles

Update: 

 Critical   
Facilities 

 2011 
Actions 

 Capability        
Assessme
nt

HIRA results

Begin Draft 
goals, 
objectives

Workshop 3 Workshop 2
Kickoff 

Workshop 1

Community 

2017 

Action/projects 

mtgs.

Conditional 
Approval by 
FEMA

Final Draft 
Plan

Adoption
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Schedule

1 – 3 LEPC Workshops – HIRA Results/Mitigation workshop
 Draft Plan review submittal and meeting with VDEM  if needed

Task Feb Mar April May June Jul

Kick-off Meeting 1

HIRA Update/Development

Capability Assessment 2

Draft Plan/ Mitigation Strategies

Final Meeting & Implementation 

Kick-off
3

VDEM/FEMA Review  

Plan Submittal/Adoption 

Support/Close Out
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Mime Cast Large File Submittal 
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Why does hazard mitigation matter?
Hazard Mitigation

…is a sustainable action that will reduce or eliminate 
injury to citizens, damages to structures and allow continuity of 
critical society functions…

Resiliency Definition
…capacity to maintain/regain functionality &vitality from  
natural, climate-induced, or man-made stressors and 
disturbances. Resiliency strategies can provide communities 
with tools for bouncing back more quickly from extreme 
weather or other high-impact events.
Resiliency planning provides communities with the ability to 
adapt and thrive despite changing environmental, social, and 
economic conditions.
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Hazard Type

2011 HMP Planning 

Consideration Level

2017 Northern Neck Regional Hazard Mitigation 

Plan Update LEPC Kick-off Meeting

Natural

Hurricane Significant

Flooding (river, 

stream, coast) Moderate

Winter Storm Moderate

Coastal Erosion Moderate

Drought Limited

Coastal Storm 

(Nor’easter)

Limited

Tornado Limited

Wildfire Limited

Earthquake None

BREAK - Hazard Rankings
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Hazard Identification, Risk Assessement
and Vulnerabilty Analysis Update
• What natural hazard events have occurred since 

2010?

• What specific vulnerabilities exist in the Counties 
and Towns which may not have been captured in 
the previous plan?

• Please provide any updates to areas of concern 
noted in HIRA narrative.
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Critical Facilities

• Critical facilities include public safety, buildings used 
for sheltering, schools, health care (hospitals and 
long-term care), correctional facilities, utilities and 
other vital to community continuity of services after a 
disaster. 

• Other “critical facilities” of concern can be added to 
this list – transportation, drainage, shelters, etc. 

• Existing list will be emailed next week. Please review 
and provide deletions/modifications/additions by 
March 14, 2017.
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Capability Assessment
• Increased emphasis on melding the mitigation plan with other local 

and regional planning and program initiatives

• Update information provided in tables and text in Hazard 
Identification, Risk Assessment and Vulnerability (HIRA) Chapter

• Develop a master table for summary program/plan initiative data 
customized to 2010 HMP actions included in the Appendix.

• We will reach out to you with specifics for your locality and 
departments in early March. 

• Target completion late-March.

• Many programs or functions are performed for towns by counties –
example: building inspections. 
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Mitigation Actions Status

• ID completed, deleted, or deferred actions or 
activities from the 2010 plan as a benchmark for 
progress.

• Existing list will be distributed by early March. 

• Please review and provide 
deletions/modifications/additions by March 24, 2017 
to Jillian Browning jbrowning@dewberry.com copied 
to Deborah Mills at dmills@dewberry.com. 

• We will call you to follow-up over the phone. 
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Public Involvement in Plan 
Update

• Document how the community was kept involved 
during the plan maintenance process over the 
previous five years.
• What has been done since 2011?

17 | Northern Neck Regional Hazard Mitigation Plan 2017 Update Kick-off  February 27, 2017



LEPC Hazard Mitigation Plan 
Update Aspirations
• What keeps you up at night? 
• What do you like about current plan? 
• To enable cross-cutting mitigation themes and 

actions/projects are the necessary 
people/departments ready to participate?

• Are there other efforts currently going on in your 
community that we should be aware of? 

• What would some positive outcomes be? 
• What information/expertise can you contribute?
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What’s Next?
• Data gathering for HIRA (VDEM, NNPDC, open data 

sources)
• Data gathering for Capability Assessment 
• Initiation of Public Outreach 
• Reporting and updates to 2011 Plan Strategy/Action 

Accomplishments
• Vulnerability analysis Update and Kick-off for Goals, 

Objectives and Mitigation actions Workshop (early 
April)
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Questions, Comments, 
Discussion
Deborah G. Mills, C.F.M.

Associate

Dewberry

804.823.6971 Desk

804.335.9946 Mobile

dmills@dewberry.com
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HIRA, Goals and Mitigation Actions 
Meeting
April 5, 2017 – as modified during 
meeting

Northern Neck Multi-Jurisdictional 
Hazard Mitigation Plan Update



Agenda

1. Welcome 
2. Project Schedule
3. Risk Assessment
4. Mitigation Goal Refresh and Strategies
5. PDC, County & Town Mitigation Action 

Update 
6. Outreach Brainstorming
7. Next Steps

| Hazard Mitigation Plan Update April 5, 2017
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Major HIRA Components
Identify and profile hazards affecting the 
region: 
Vulnerability to critical facilities and estimate 
losses

Vulnerability for current and future land use and 
development 

| Hazard Mitigation Plan Update April 5, 2017
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Plan Update Requirements
• Hazard Identification and Risk Assessment

• Describe all hazards that affect the region; rationale 
for omitting recognized hazards from analysis

• Hazard Profiles

• Location

• Extent

• Previous occurrences

• Probability of future events

• Vulnerability Assessment
• Summary of the Counties and Towns vulnerability to each 
hazard

• Summary of potential hazard impacts

| Hazard Mitigation Plan Update April 5, 2017
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Schedule

1 – 3 LEPC Workshops – HIRA Results/Mitigation workshop
 Draft Plan review submittal and meeting with VDEM  if needed

Task Feb Mar April May June Jul

Kick-off Meeting 1

HIRA Update/Development

Capability Assessment 2

Draft Plan/ Mitigation Strategies

Final Meeting & Implementation 

Kick-off
3

VDEM/FEMA Review  

Plan Submittal/Adoption 

Support/Close Out
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2017 Plan Update Changes
New analyses and 
updates:  Updated each 
hazard profile

• Hazard profile

• NCEI storm events 
data

• 2010 – present 
storm/disaster 
occurrences

• Summary risk by 
jurisdiction using  
new data 

New maps based on 
updated data

• HIRA summary that 
includes overall 
relative risk 
comparison by 
hazard. 
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Flood Risk
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FEMA NFIP Participation Dates
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NFIP Policies in Force

County Jurisdiction
Init FHBM 

Identified

Init FIRM

Identified

Curr Eff

Map Date

Lancaster

Irvington, Town of 10/18/74 8/4/87 10/2/14

Kilmarnock, Town of N/A 9/17/10 10/02/14(M)

Unincorporated County 1/24/75 3/4/88 10/2/14

White Stone, Town of 8/30/74 9/24/84 10/02/14(M)

Northumberland Unincorporated County 12/13/74 7/4/89 2/18/15

Richmond Unincorporated County 4/11/75 3/16/89 4/16/15

Westmoreland
Colonial Beach, Town of 8/9/74 9/18/87 4/16/15

Unincorporated County 7/18/75 9/18/87 4/16/15

County Jurisdiction Policies In-Force
Insurance In-Force 

Whole $

Written Premium In-

Force

Lancaster

Irvington, Town of 13 $3,585,900 $27,876

Kilmarnock, Town of 2 $700,000 $830

Unincorporated County 589 $164,332,200 $582,511

White Stone, Town of 3 $721,200 $4,279

Northumberland Unincorporated County 735 $220,102,400 $536,772

Richmond Unincorporated County 84 $22,489,400 $82,130

Westmoreland
Colonial Beach, Town of 206 $53,226,100 $141,451

Unincorporated County 310 $93,020,500 $224,566



NFIP Claims as of 31 Jan 2017
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County name Jurisdiction
Total 

Losses

Closed 

Losses

Open 

Losses
CWOP Losses Total Payments

Lancaster

Irvington 15 12 0 3 $268,000

Kilmarnock N/A N/A N/A N/A N/A

Unincorporated 365 294 0 71 $5,660,000

White Stone 11 5 0 6 $63,800

Northumberland Unincorporated 391 290 0 101 $6,930,000

Richmond Unincorporated 84 78 0 6 $1,760,000

Westmoreland
Colonial Beach 81 71 0 10 $3,590,000

Unincorporated 131 95 0 36 $2,740,000



| Hazard Mitigation Plan Update April 5, 2017



| Hazard Mitigation Plan Update April 5, 2017



| Hazard Mitigation Plan Update April 5, 2017



| Hazard Mitigation Plan Update April 5, 2017



| Hazard Mitigation Plan Update April 5, 2017



County Events
Number of 

Events
Original Paid Damage

Adjusted 2017 

Property Damage

Adjusted 2017 

Crop Damage

Adjusted 2017 

Total Damage

Lancaster

Coastal Flood 9 $1,870,000 $2,010,000 $0 $2,010,000

Flash Flood 2 $0 $0 $0 $0

Riverine Flood 3 $0 $0 $0 $0

Northumberland

Coastal Flood 10 $20,400,000 $24,600,000 $0 $24,600,000

Flash Flood 3 $0 $0 $0 $0

Riverine Flood 2 $0 $0 $0 $0

Richmond

Coastal Flood 3 $1,800,000 $2,160,000 $0 $2,160,000

Flash Flood 2 $854,000 $955,000 $292,000 $1,250,000

Riverine Flood 4 $0 $0 $0 $0

Westmoreland

Coastal Flood 5 $220,000 $251,000 $0 $251,000

Flash Flood 6 $250,000 $285,000 $80,300 $365,000

Riverine Flood 2 $0 $0 $0 $0

NCEI Flooding Damages
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• Analysis to estimate the Total Exposure in the Floodplain 

of the building stock in the NNPDC. 

• TEIF performed for Richmond and Westmoreland 

Counties and Towns using building footprint polygons

from the Virginia Geographic Information Network 

(VGIN). 

• Lancaster and Northumberland Counties and Towns 

analysis used the TEIF method applied at a census block 

level.

Total Exposure In Floodplain 
(TEIF)
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County Jurisdictions 100 Year Exposure 500 Year Exposure

Lancaster

Town of Irvington $3,610,000 $3,720,000

Town of Kilmarnock $531,000 $531,000

Town of White Stone $0 $0

Unincorporated Areas $127,000,000 $172,000,000

Total Lancaster County $131,000,000 $176,000,000

Northumberland Northumberland County $98,800,000 $113,000,000

Richmond

Town of Warsaw $0 $0

Unincorporated Areas $16,000,000 $21,000,000

Total Richmond County $16,000,000 $21,000,000

Westmoreland

Town of Colonial Beach $42,100,000 $50,400,000

Town of Montross $155,000 $155,000

Unincorporated Areas $59,000,000 $64,600,000

Total Westmoreland 

County
$101,000,000 $115,000,000

Total Northern Neck PDC $348,000,000 $425,000,000

TEIF Exposure by Political Area
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• Repetitive Loss (RL) property: any insurable building w/ 2 or more 

claims >/= $1,000 paid by the National Flood Insurance Program 

(NFIP) within any rolling ten-year period, since 1978. A RL property 

may or may not be currently insured by the NFIP. 

• A Severe Repetitive Loss (SRL) property: any property with 4 or 

more separate claim payments >$5,000 each; or 2 or more separate 

claim payments where the total payments > the current building 

value of the property. 

• Nationwide, RL properties constitute 2% of all NFIP insured 

properties, but are responsible for 40% of all NFIP claims

Repetitive Loss
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Coastal Erosion Risk
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• USGS Climate Resilience 
Toolkit provides a 
coastal dataset showing  
vulnerability to sea level 
rise and erosion. 

• Includes the Coastal 
Vulnerability Index (CVI) 
to give subjective 
assessment of risk to sea 
level rise and erosion.

• Ranking values range 
from very low, low, 
moderate, high, to very 
high.

• NNPDC ranked mostly 
very high.
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* From 2011 Plan
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* From 2011 Plan
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* From 2011 Plan
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Shoreline Studies Program, 
Virginia Institute of Marine Science,
September 2012

Segments of 
the 
shoreline 
where 
shoreline 
erosion was 
calculated
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Shoreline Studies Program, 
Virginia Institute of Marine Science,
September 2012

• Segments of 
the shoreline 
and their 
calculated 
shoreline 
erosion rate 
of change

• Annual losses 
predicted 
losses from -
0.1 to -4.0 
ft./yr.



Tornado Hazard Risk
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Enhanced 
Fujita Scale

Wind Speeds 
(mph)

F-Scale
Wind Speeds 

(mph)
Damage Frequency

EF0 65 to 85 F0 40 to 72
Light Damage. Some damage to chimneys, TV 
antennas, roof shingles, trees, and windows

29%

EF1 86 to 110 F1 73 to 112
Moderate Damage. Automobiles overturned, 
carports destroyed, trees uprooted

40%

EF2 111 to 135 F2 113 to 157
Considerable Damage. Roofs blown off homes, 
sheds and outbuildings demolished, mobile 
homes overturned

24%

EF3 136 to 165 F3 158 to 206
Severe Damage. Exterior walls and roofs blown 
off homes. Metal buildings collapsed or severely 
damaged. Forests and farmland flattened.

6%

EF4 166 to 200 F4 207 to 260
Devastating Damage. Few walls, if any, standing 
in well-built homes. Large steel and concrete 
missiles thrown far distances.

2%

EF5 Over 200 F5 261 to 318

Incredible Damage. Homes leveled with all 
debris removed. Schools, motels, and other 
larger structures have considerable damage 
with exterior walls and roofs gone. Top stories 
demolished.

Less than 1%

Tornado Damage Scale
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National Tornado Risk
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Tornado History 1965-2016
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Fujita Scale Date Counties Affected Deaths Injuries
2017 Property 

Damages
2017 Crop 
Damages

2017 Total 
Damages

EF1 2/24/2016 Lancaster, Westmoreland 0 0 $1,299,168 $79,045 $1,378,212

EF2 2/24/2016 Richmond 0 0 $3,344,191 $0 $3,344,191
EF0 6/18/2015 Lancaster, Richmond 0 0 $46,178 $0 $46,178

EF0 2/21/2014 Westmoreland 0 0 $15,411 $0 $15,411

F1 1/14/2005 Northumberland, Richmond 0 0 $37,361 $0 $37,361

F1 5/25/2004 Lancaster 0 0 $25,751 $0 $25,751

F0 8/26/2003 Richmond 0 0 $6,609 $0 $6,609

F0 4/4/1999 Westmoreland 0 0 $36,498 $0 $36,498

F1 9/10/1997 Northumberland 0 0 $227,309 $0 $227,309

F0 7/13/1996 Westmoreland 0 0 $15,502 $0 $15,502

F1 7/12/1996 Northumberland 0 0 $387,541 $0 $387,541

F0 6/24/1996 Westmoreland 0 0 $263,528 $0 $263,528

F0 1/19/1996 Richmond 0 0 $23,252 $0 $23,252

F0 8/6/1993 Lancaster 0 0 $841,595 $0 $841,595

F1 5/10/1990 Lancaster 0 0 $4,652,276 $0 $4,652,276
F1 5/2/1989 Northumberland 0 0 $0 $0 $0

F2 5/2/1989 Northumberland 0 0 $0 $0 $0

F2 8/31/1983 Richmond 0 0 $61,049 $0 $61,049

F1 9/6/1975 Lancaster 0 0 $11,302 $0 $11,302

F2 4/25/1975 Richmond 0 0 $113,021 $0 $113,021

F0 8/10/1969 Northumberland 0 0 $1,657 $0 $1,657

F3 11/2/1966 Richmond 0 0 $187,671 $0 $187,671



Local Tornado Risk
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EF Scale Rating Estimated Tornado
Counts Northern 
Neck (1965-2016)

EF0 4

EF1 2

EF2 1

F0 7

F1 8

F2 2

F3 1

Source: NCEI Database for 2016.
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Hurricanes and Tropical Storm 
Risk
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Coastal Storm (Nor’easter) 
Risk
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Coastal Storm Hazard Risk
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Coastal storms (Nor’easters) are a persistent problem for 
Northern Neck. Recent notable storms include:
• February 2017 – On February 9 the system reached the East Coast and rapidly 

grew into a powerful nor'easter.  Blizzard from Philadelphia north; precipitation 
on the Northern Neck was fortunately rainfall accompanied with high winds. 
Prior to the storm, unprecedented and record-breaking warmth had enveloped 
the region, with record highs of above 60 °F. 

• January 2016 - Winter Storm Jonas. Between January 23 and 24, a very severe 
Nor'easter dumped 2 to 3 feet of snow in the East Coast of the United States. 
Sustained damaging winds over 50 mph were recorded in many coastal 
communities, with a maximum gust to 85 mph on Assateague Island, Virginia. 
Snow and high wind on the Northern Neck. 

• October 2015 - Early October Atlantic low pressure system tapped into moisture 
from Hurricane Joaquin; the storm resulted in heavy rains and flooding in the 
mid-Atlantic. 



Winter Storm Risk
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Winter Storm Hazard Risk
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Winter storms are a persistent problem for Northern Neck. 
Recent notable storms (excluding Nor’easters) include:

 January 2017 – Southern system resulted in snow from central to 
northern and northeastern VA – school closings, limited power outages. 

 January 2016 – Low pressure from the south resulted in snow 
throughout central and northern Virginia and the Northern Neck 
resulting in limited power outages, school closings. 

 March 2015 - Low pressure moving northeast produced freezing rain and 
freezing drizzle across portions of the Virginia Northern Neck. Ice 
accumulations ranged from a trace to 0.12 inch.

 Winter 2010 – Three significant winter storms severely affected northern 
Virginia and the Northern Neck resulting in road closures, extened power 
outages and periods of schools closings. 

 December 2009 – A blizzard originating in the mid-west left the Northern 
Neck with 18-24 inches of snow, causing road closures, school closings  
and power outages.



Wildfire Risk
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Wildfires 2002-2016 
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County Size Class Fire Description Numbers of Fires

Lancaster

A One-fourth acre or less 79

B More than one-fourth acre, but less than 10 acres 33

C 10 acres or more, but less than 100 acres 3

Richmond

A One-fourth acre or less 34

B More than one-fourth acre, but less than 10 acres 34

C 10 acres or more, but less than 100 acres 5

Northumberland

A One-fourth acre or less 8

B More than one-fourth acre, but less than 10 acres 11

C 10 acres or more, but less than 100 acres 1

Westmoreland

A One-fourth acre or less 36

B More than one-fourth acre, but less than 10 acres 30

C 10 acres or more, but less than 100 acres 5



| Hazard Mitigation Plan Update April 5, 2017

 Northern Neck has on 
average 19 wildfire 
events per year

 However, as shown in 
the map on the right, 
most wildfires are small 
and are quickly 
extinguished 

Wildfire 
Risk



Drought Risk
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Category Description Possible Impacts

D0 Abnormally dry

Going into a drought: short-term dryness slows planting, growth 
of crops or pastures; fire risk above average. Coming out of a 
drought: some lingering water deficits; pastures or crops not fully 
recovered.

D1
Moderate 
drought

Some damage to crops, pastures; fire risk high; streams, 
reservoirs, or wells low; some water shortages develop or are 
imminent; voluntary water use restrictions requested.

D2 Severe drought
Crop or pasture losses likely; fire risk very high; water shortages 
common; water restrictions imposed.

D3
Extreme 
drought

Major crop/pasture losses; extreme fire danger; widespread 
water shortages or restrictions.

Drought Categories
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US Census of Agriculture 
General Information by County 
(areas at risk of Drought Impacts)
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County Farms
Total 

Acres

Average 

Acres/Farm

Market Value of 

Products

Average 

Farm Value 

Lancaster County 61 10,695 175 $4,864,000 $79,741

Northumberland County 566 79,107 140 $16,485,000 $29,125

Richmond County 90 32,373 360 $15,467,000 $171,858

Westmoreland County 152 59,378 391 $35,758,000 $235,248



Earthquake Hazard Risk

| Hazard Mitigation Plan Update April 5, 2017



| Hazard Mitigation Plan Update April 5, 2017

National Earthquake Risk

Source: United States Geological Survey (USGS) Earthquake Map (based on peak 
ground accelerations for a 2% probability event in the next 50 years), with earthquake 
ground accelerations expressed as a percentage of gravity, g (32.2 ft/s2)
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Northern Neck Hazard Rankings
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Hazard Type
2011 HMP Planning 

Consideration Level

2017 LEPC Kick-Off 

Meeting

2017 Draft HIRA 

Update

Hurricane Significant Significant Significant

Flooding (river, 

stream, inc.

coastal

flooding)

Moderate Moderate Significant

Winter Storm Moderate Moderate Moderate

Coastal Erosion Moderate Moderate Moderate

Drought Limited Moderate Moderate

Coastal Storm 

(Nor’easter)
Limited Significant Significant

Tornado Limited Significant Significant

Wildfire Limited Limited Limited

Earthquake None Limited Limited

Hazard Rankings
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Mitigation Actions and Goals
• Committee chose to eliminate objectives 

underneath 2011 plan goals.

• 2011 plan goals were modified to reflect 

resiliency and “whole community” concepts.

• The goals which follow reflect edited, new 2017 

hazard mitigation plan goals.
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2011 Northern Neck PDC 2011 HMP Goals
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• Goal 1: Promote new development by avoiding 

undue risks posed by natural hazards and is 

resilient to natural disasters.

• Goal 2: Address natural hazards and 

vulnerability that represent a threat to the 

community. 



2011 Northern Neck PDC Revised HMP Goals
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• Goal 3: Ensure that the appropriate 

infrastructure is in place and maintained to 

ensure continued functionality of all critical 

services necessary to protect the residents, 

property and critical infrastructure of the 

Northern Neck.

• Goal 4: Enhance the capabilities of local 

government to address natural hazards to 

enhance the whole community for increased 

resilience. 



2011 Northern Neck PDC Revised HMP Goals
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• Goal 5: Increase natural hazard awareness of 

our citizens. Educate Northern Neck citizens 

and part-time residents on citizen and 

community hazard resiliency.

• Goal 6: Participate and Comply with the National 

Flood Insurance Program (NFIP) through 

Floodplain Identification, Mapping and  

Floodplain Management.



LEPC Hazard Mitigation Plan 
Update Actions
• Do you want to retain Objectives? 
• What keeps you up at night? 
• To enable cross-cutting mitigation themes and 

actions/projects are the necessary 
people/departments ready to participate?

• Must address as many hazards through actions 
as possible.

• Are there other efforts currently going on in your 
community that we should be aware of? 

• What would some positive outcomes be? 
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2011 Mitigation Actions Status 
Review

Number in 
2011 Plan

Strategy
Responsible 
Department

Priority
2016 

Update 

Notes - If cancelled, 
discontinued or no 
action, please state 

why? 

Regional-1 
(Richmond 
Regional 
PDC) 

Leverage regional partnerships 
(e.g., law enforcement) to better 
use their data to inform 
mitigation planning and project 
development.

Local 
Emergency 
Managers

High Continue

This strategy is an 
ongoing practice 
that PDCs continue 
to perform.  Most 
PDC work involves 
relationships and 
partnerships with 
varied entities.

• Any strategy revisions

• Responsible party department

• Priority

• Complete, Continue, Delete, Other

• Notes
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• Preventative Measures

• Property Protection

• Emergency Services

• Structural Projects

• Natural Resources Protection

• Public Information Programs

Mitigation Actions
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• Include 2011 “Carry-forward” actions

• Actions must include:

• Strategy/action statement

• Responsible Department

• Priority

• Goals supported

• Hazard Addressed

• Timeframe

• Resources – funding source, staff, etc.

2017 – 2022 Actions
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2017 - 2022 Mitigation Actions

Number Strategy
Responsible 
Department 

Priority Goals Hazards Time Resources

Regional - 1  
(RR PDC) 

Leverage regional partnerships 
(e.g., law enforcement) to better 
use their data to inform mitigation 
planning and project development.

Local 
Emergency 
Managers

High

1, 2, 3, All ongoing staff

Regional - 2  
(RR PDC) 

Work with state partners and 
neighboring regions to expand 
planning efforts regarding regional 
strategy for incoming evacuees 
(topics to include traffic 
management, shelters, information 
sharing, etc.).

Local 
Emergency 
Managers

Low

1, 2, 3, 4, 
5 All ongoing

staff, 
CVEMA

Regional - 3  
(RRl PDC) 

Continue to refine improve the 
quality and detail of data to 
prepare usable and effective 
hazard assessments and 
vulnerability analysis

PDC, Local 
GIS 

Managers
1, 2, 3 All ongoing staff, grants

2017 – 2022 Mitigation Actions
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Outreach Brainstorming
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• Draft HIRA chapter comments to Deborah Mills 

(dmills@dewberry.com) or Jillian by April 21, 

2017

• 2011 Mitigation Action Status to Jillian Browning 

(jbrowning@dewberry.com) by April 28, 2017

• 2017 – 2022 Mitigation Actions to 

Jillian Browning by May 5, 2017

• Draft Plan to Northern Neck PDC and LEP/MAC 

by mid-May. 

Next Steps
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LEPC Hazard Mitigation Plan 
Update Aspirations
• What keeps you up at night? 
• What do you like about current plan? 
• To enable cross-cutting mitigation themes and 

actions/projects are the necessary 
people/departments ready to participate?

• Are there other efforts currently going on in your 
community that we should be aware of? 

• What would some positive outcomes be? 
• What information/expertise can you contribute?

| Hazard Mitigation Plan Update April 5, 2017
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Questions, Comments, 
Discussion

Deborah G. Mills, C.F.M.

Associate

Dewberry

804.823.6971 Desk

804.335.9946 Mobile

dmills@dewberry.com
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77





Hazard Vulnerability Review, Mitigation Actions 
& Next Steps Meeting

May 30, 2017 – as modified during meeting

Northern Neck Multi-Jurisdictional 
Hazard Mitigation Plan Update



Agenda

1. Welcome 
2. Hazard Vulnerability Review
3. 2011 Mitigation Strategies Update
4. Mitigation Goal Refresh 
5. Develop 2017 – 2022 Mitigation 

Strategies, actions and projects 
6. Outreach Brainstorming
7. Next Steps

| Hazard Mitigation Plan Update May 31, 2017
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2017 Plan Update Changes
New analyses and 
updates:  Updated each 
hazard profile

• Hazard profile

• NCEI storm events 
data

• 2010 – present 
storm/disaster 
occurrences

• Summary risk by 
jurisdiction using  
new data 

New maps based on 
updated data

• HIRA summary that 
includes overall 
relative risk 
comparison by 
hazard. 
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Flood Risk
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NFIP Claims as of 31 Jan 2017
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County name Jurisdiction
Total 

Losses

Closed 

Losses

Open 

Losses
CWOP Losses Total Payments

Lancaster

Irvington 15 12 0 3 $268,000

Kilmarnock N/A N/A N/A N/A N/A

Unincorporated 365 294 0 71 $5,660,000

White Stone 11 5 0 6 $63,800

Northumberland Unincorporated 391 290 0 101 $6,930,000

Richmond Unincorporated 84 78 0 6 $1,760,000

Westmoreland
Colonial Beach 81 71 0 10 $3,590,000

Unincorporated 131 95 0 36 $2,740,000

National Flood Insurance Policies-in-Force cover about $400 M in 
structure and contents value on the Northern Neck



• Analysis to estimate the Total Exposure in the Floodplain 

of the building stock in the NNPDC. 

• TEIF performed for Richmond and Westmoreland 

Counties and Towns using building footprint polygons

from the Virginia Geographic Information Network 

(VGIN). 

• Lancaster and Northumberland Counties and Towns 

analysis used the TEIF method applied at a census block 

level.

Total Exposure In Floodplain 
(TEIF)
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County Jurisdictions 100 Year Exposure 500 Year Exposure

Lancaster

Town of Irvington $3,610,000 $3,720,000

Town of Kilmarnock $531,000 $531,000

Town of White Stone $0 $0

Unincorporated Areas $127,000,000 $172,000,000

Total Lancaster County $131,000,000 $176,000,000

Northumberland Northumberland County $98,800,000 $113,000,000

Richmond

Town of Warsaw $0 $0

Unincorporated Areas $16,000,000 $21,000,000

Total Richmond County $16,000,000 $21,000,000

Westmoreland

Town of Colonial Beach $42,100,000 $50,400,000

Town of Montross $155,000 $155,000

Unincorporated Areas $59,000,000 $64,600,000

Total Westmoreland 

County
$101,000,000 $115,000,000

Total Northern Neck PDC $348,000,000 $425,000,000

TEIF Exposure by Community
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• Repetitive Loss (RL) property: any insurable building w/ 2 or more 

claims >/= $1,000 paid by the National Flood Insurance Program 

(NFIP) within any rolling ten-year period, since 1978. May or may not 

be currently insured by the NFIP. 

• A Severe Repetitive Loss (SRL) property: any property with 4 or 

more separate claim payments >$5,000 each; or 2 or more separate 

claim payments where the total payments > the current building 

value of the property. 

• Nationwide, RL properties constitute 2% of all NFIP insured 

properties, but are responsible for 40% of all NFIP claims

Repetitive Loss
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Coastal Erosion Risk
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* From 2011 Plan
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* From 2011 Plan
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* From 2011 Plan
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* From 2011 Plan
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Shoreline Studies Program, 
Virginia Institute of Marine Science,
September 2012

Segments of 
the 
shoreline 
where 
shoreline 
erosion was 
calculated
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Shoreline Studies Program, 
Virginia Institute of Marine Science,
September 2012

• Segments of 
the shoreline 
and their 
calculated 
shoreline 
erosion rate 
of change

• Annual losses 
predicted 
losses from -
0.1 to -4.0 
ft./yr.



Tornado Hazard Risk
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Tornado History 1965-2016
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Fujita Scale Date Counties Affected Deaths Injuries
2017 Property 

Damages
2017 Crop 
Damages

2017 Total 
Damages

EF1 2/24/2016 Lancaster, Westmoreland 0 0 $1,299,168 $79,045 $1,378,212

EF2 2/24/2016 Richmond 0 0 $3,344,191 $0 $3,344,191
EF0 6/18/2015 Lancaster, Richmond 0 0 $46,178 $0 $46,178

EF0 2/21/2014 Westmoreland 0 0 $15,411 $0 $15,411

F1 1/14/2005 Northumberland, Richmond 0 0 $37,361 $0 $37,361

F1 5/25/2004 Lancaster 0 0 $25,751 $0 $25,751

F0 8/26/2003 Richmond 0 0 $6,609 $0 $6,609

F0 4/4/1999 Westmoreland 0 0 $36,498 $0 $36,498

F1 9/10/1997 Northumberland 0 0 $227,309 $0 $227,309

F0 7/13/1996 Westmoreland 0 0 $15,502 $0 $15,502

F1 7/12/1996 Northumberland 0 0 $387,541 $0 $387,541

F0 6/24/1996 Westmoreland 0 0 $263,528 $0 $263,528

F0 1/19/1996 Richmond 0 0 $23,252 $0 $23,252

F0 8/6/1993 Lancaster 0 0 $841,595 $0 $841,595

F1 5/10/1990 Lancaster 0 0 $4,652,276 $0 $4,652,276
F1 5/2/1989 Northumberland 0 0 $0 $0 $0

F2 5/2/1989 Northumberland 0 0 $0 $0 $0

F2 8/31/1983 Richmond 0 0 $61,049 $0 $61,049

F1 9/6/1975 Lancaster 0 0 $11,302 $0 $11,302

F2 4/25/1975 Richmond 0 0 $113,021 $0 $113,021

F0 8/10/1969 Northumberland 0 0 $1,657 $0 $1,657

F3 11/2/1966 Richmond 0 0 $187,671 $0 $187,671



Local Tornado Risk
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EF Scale Rating Estimated Tornado
Counts Northern 
Neck (1965-2016)

EF0 4

EF1 2

EF2 1

F0 7

F1 8

F2 2

F3 1

Source: NCEI Database for 2016.
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Hurricanes and Tropical Storm 
Risk

| Hazard Mitigation Plan Update May 31, 2017



| Hazard Mitigation Plan Update May 31, 2017

Note: While the 
PDC 
experienced 
significant 
damage from 
Fran and Isabel, 
the tracts were 
west of the PDC. 



Winter Storm Risk
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Winter Storm Hazard Risk
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Winter storms are a persistent problem for Northern Neck. 
Recent notable storms (excluding Nor’easters) include:

 January 2017 – Southern system resulted in snow from central to 
northern and northeastern VA – school closings, limited power outages. 

 January 2016 – Low pressure from the south resulted in snow 
throughout central and northern Virginia and the Northern Neck 
resulting in limited power outages, school closings. 

 March 2015 - Low pressure moving northeast produced freezing rain and 
freezing drizzle across portions of the Virginia Northern Neck. Ice 
accumulations ranged from a trace to 0.12 inch.

 Winter 2010 – Three significant winter storms severely affected northern 
Virginia and the Northern Neck resulting in road closures, extended 
power outages and periods of schools closings. 

 December 2009 – A blizzard originating in the mid-west left the Northern 
Neck with 18-24 inches of snow, causing road closures, school closings  
and power outages.



Wildfire Risk
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Wildfires 2002-2016 

| Hazard Mitigation Plan Update May 31, 2017

County Size Class Fire Description Numbers of Fires

Lancaster

A One-fourth acre or less 79

B More than one-fourth acre, but less than 10 acres 33

C 10 acres or more, but less than 100 acres 3

Richmond

A One-fourth acre or less 34

B More than one-fourth acre, but less than 10 acres 34

C 10 acres or more, but less than 100 acres 5

Northumberland

A One-fourth acre or less 8

B More than one-fourth acre, but less than 10 acres 11

C 10 acres or more, but less than 100 acres 1

Westmoreland

A One-fourth acre or less 36

B More than one-fourth acre, but less than 10 acres 30

C 10 acres or more, but less than 100 acres 5
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 Northern Neck has on 
average 19 wildfire 
events per year

 However, as shown in 
the map on the right, 
most wildfires are small 
and are quickly 
extinguished 

Wildfire 
Risk



Drought Risk
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Category Description Possible Impacts

D0 Abnormally dry

Going into a drought: short-term dryness slows planting, growth 
of crops or pastures; fire risk above average. Coming out of a 
drought: some lingering water deficits; pastures or crops not fully 
recovered.

D1
Moderate 
drought

Some damage to crops, pastures; fire risk high; streams, 
reservoirs, or wells low; some water shortages develop or are 
imminent; voluntary water use restrictions requested.

D2 Severe drought
Crop or pasture losses likely; fire risk very high; water shortages 
common; water restrictions imposed.

D3
Extreme 
drought

Major crop/pasture losses; extreme fire danger; widespread 
water shortages or restrictions.

Drought Categories
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US Census of Agriculture 
General Information by County 
(areas at risk of Drought Impacts)
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County Farms
Total 

Acres

Average 

Acres/Farm

Market Value of 

Products

Average 

Farm Value 

Lancaster County 61 10,695 175 $4,864,000 $79,741

Northumberland County 566 79,107 140 $16,485,000 $29,125

Richmond County 90 32,373 360 $15,467,000 $171,858

Westmoreland County 152 59,378 391 $35,758,000 $235,248
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Northern Neck Hazard Rankings
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Hazard Type
2011 HMP Planning 

Consideration Level

2017 LEPC Kick-Off 

Meeting
2017 Draft HIRA Update

Hurricane Significant Significant Significant

Flooding (river, stream, inc. 

coastal flooding)
Moderate Moderate Significant

Winter Storm Moderate Moderate Limited

Coastal Erosion Moderate Moderate Moderate

Drought Limited Moderate Limited

Coastal Storm (Nor’easter) Limited Significant Significant

Tornado Limited Significant Significant

Wildfire Limited Limited Limited

Earthquake None Limited Limited

Severe Weather 

(Lightening, Wind, Hail)
None None Moderate

Hazard Rankings
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Mitigation Actions and Goals
• Committee chose to eliminate objectives 

underneath 2011 plan goals.

• 2011 plan goals were modified to reflect 

resiliency and “whole community” concepts.

• The goals which follow reflect edited, new 2017 

hazard mitigation plan goals.

• Let’s talk through each goal’s actions and how 

mitigation success stories, gaps, new 

approaches.

| Hazard Mitigation Plan Update May 31, 2017
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2011 Northern Neck PDC 2011 HMP Goals
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• Goal 1: Promote new development that avoids  

undue risks posed by natural hazards and is 

resilient to natural disasters.

• Goal 2: Address natural hazards and 

vulnerabilities that represent a threat to the 

community. 



2011 Northern Neck PDC Revised HMP Goals
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• Goal 3: Ensure that the appropriate 

infrastructure is in place and maintained to 

ensure continued functionality of all critical 

services necessary to protect the residents, 

property and critical infrastructure of the 

Northern Neck.

• Goal 4: Enhance the capabilities of local 

government to address natural hazards to 

enhance the whole community for increased 

resilience. 



2011 Northern Neck PDC Revised HMP Goals
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• Goal 5: Increase natural hazard awareness of 

our citizens. Educate Northern Neck citizens 

and part-time residents on citizen and 

community hazard resiliency.

• Goal 6: Participate and Comply with the National 

Flood Insurance Program (NFIP) through 

Floodplain Identification, Mapping and  

Floodplain Management.



2011 Mitigation Actions Status 
Review

Number in 
2011 Plan

Strategy
Responsible 
Department

Priority
2016 

Update 

Notes - If cancelled, 
discontinued or no 
action, please state 

why? 

Regional-1 
(Richmond 
Regional 
PDC) 

Leverage regional partnerships 
(e.g., law enforcement) to better 
use their data to inform 
mitigation planning and project 
development.

Local 
Emergency 
Managers

High Continue

This strategy is an 
ongoing practice 
that PDCs continue 
to perform.  Most 
PDC work involves 
relationships and 
partnerships with 
varied entities.

• Assignment: Look these over; amend, correct and complete.

• Add an explanation in the Notes column of why any “high” priority strategy was not completed or 

was “discontinued.”
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• Preventative Measures

• Property Protection

• Emergency Services

• Structural Projects

• Natural Resources Protection

• Public Information Programs

Mitigation Actions
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• 2011 “Carry-forward” actions pre-populated

• Two actions pre-populated to cover HMA grant 

eligibility and plan integration 

• Actions must include:
• Strategy/action statement
• Responsible Department
• Priority
• Goals supported (Dewberry will align to Goals)
• Hazard Addressed
• Timeframe
• Resources – funding source, staff, etc.
• Check the project category box (or Dewberry will complete)

2017 – 2022 Actions
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2017 - 2022 Mitigation Actions

Number Strategy
Responsible 
Department 

Priority Goals Hazards Time Resources

Regional - 1  
(RR PDC) 

Leverage regional partnerships 
(e.g., law enforcement) to better 
use their data to inform mitigation 
planning and project development.

Local 
Emergency 
Managers

High

1, 2, 3, All ongoing staff

Regional - 2  
(RR PDC) 

Work with state partners and 
neighboring regions to expand 
planning efforts regarding regional 
strategy for incoming evacuees 
(topics to include traffic 
management, shelters, information 
sharing, etc.).

Local 
Emergency 
Managers

Low

1, 2, 3, 4, 
5 All ongoing

staff, 
CVEMA

Regional - 3  
(RR PDC) 

Continue to refine improve the 
quality and detail of data to 
prepare usable and effective 
hazard assessments and 
vulnerability analysis

PDC, Local 
GIS 

Managers
1, 2, 3 All ongoing staff, grants

2017 – 2022 Mitigation Actions
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Outreach 
• PDC and local government 

initiated

• Send copies/scans/web 

postings, tweets and 

Facebook screen captures 

to: 

jbrowning@dewberry.com
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• Draft HIRA chapter comments to Deborah Mills 

(dmills@dewberry.com) or Jillian by June 23, 

2017

• 2011 Mitigation Action Status to Jillian Browning 

(jbrowning@dewberry.com) NLT June 2, 2017

• 2017 – 2022 Mitigation Actions to 

Jillian Browning by June 9, 2017

• Draft Plan to Northern Neck PDC and LEP/MAC 

by July 1, 2017 

Next Steps
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Questions, Comments, 
Discussion

Deborah G. Mills, C.F.M.

Associate

Dewberry

804.823.6971 Desk

804.335.9946 Mobile

dmills@dewberry.com
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Northern Neck  PDC Hazard Mitigation Plan Update FINAL Meeting May 31, 2017 Sign-In Sheet

Jurisdiction Name Position Email Phone

NNPDC Alex Eguiguren Technical Assisstant aeguiguren@nnpdc17.state.va.us 804.333.1900

NNPDC Jerry Davis Executive Director jdavis@nnpdc17.state.va.us 804.516.5783

NNPDC John Bateman Regional Planner jbateman@nnpdc17.state.va.us 804.313.8478

Westmoreland Jeff Beasley Emergency Services Chief jbeasley@westmoreland-county.org 804.456.1777

Westmoreland Bill Cease IT Director bcease@westmoreland-county.org 804.456.6268

Colonial Beach Val Foulds Town Manager vfoulds@colonialbeachva.net 804.224.7181/590.848.4577

Westmoreland Beth McDowell Planner bmcdowell@westmoreland-county.org 804.493.0120

" " " bamst41@msn.com "

Westmoreland Darrin Lee Planner dlee@westmoreland-county.org 804.493.0120

Irvington Bob Harresty Town Administrator info@irvingtonva.org 804.438.6230

Whitestone Patrick Freve Patrick Freve frere37@yahoo.com 804.436.4935

Lancaster Heather Brown Dept. Coordinator hbrown@lancova.com 804.238.8302

Richmond Mitch Paulette Captain mpaulette@co.richmond.va.us 804.313.1332

Northumberland Stuart McKenzie County Planner smckenzie@co.northumberland.va.us 804.580.8910

Northumberland Rick McClure Emergency Services Chief rmcclure@co.northumberland.va.us 804.580.5221

VDEM Andy John Response & Recovery VDEM Region V andy.john@vdem.virginia.gov 804.624.8327

VDEM Amy Howard Grant Administrator amy.howard@vdem.virginia.gov 804.897.9974
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Mitigation Strategy, Action & Project Types 

Northern Neck PDC 2017 Regional Goals 

 
Mitigation Project Type and Project Types 
 

Prevention 

 

• Planning and zoning  
• Building codes  
•  Open space preservation  
•  Floodplain regulations  
•  Stormwater management regulations  
•  Drainage system maintenance  
•  Capital improvements programming  
•  Shoreline/riverine setbacks  

 

Property 
Protection 

• Acquisition/Demolition 
• Relocation 
• Building elevation  
• Critical facilities protection  
• Retrofitting (i.e., wind-proofing, floodproofing, seismic design)  
• Safe rooms, shutters, shatter-resistant glass  
• Insurance  

 

Natural Resource 
Protection 

• Land acquisition  
• Floodplain protection  
• Watershed management  
• Beach and dune preservation  
• Riparian buffers  
• Forest and vegetation management (i.e., fire resistant landscaping, fuel 

breaks)  
• Erosion and sediment control  
• Wetland preservation and restoration  
• Habitat preservation  
• Slope stabilization  
• Historic properties and archaeological site preservation 

 

Structural 
Projects 

• Reservoirs  
• Dams/levees/dikes/floodwalls/seawalls  
• Diversions/detention/retention  
• Channel modification  
• Beach nourishment  

• Storm sewers  
Emergency 
Services 

• Warning systems  
• Evacuation planning and management  
• Emergency response training and exercises  
• Sandbagging for flood protection  
• Installing temporary shutters for wind protection  

Education & 
Awareness 

• Outreach projects  
• Speaker series/demonstration events  
• Hazard mapping  
• Real estate disclosure  
• Library materials  
• School children educational programs 
• Hazard expositions  
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2017 – 2022 Mitigation Goals:  

Goal 1: Promote new development by avoiding undue risks posed by natural hazards 
and is resilient to natural disasters. 

Goal 2: Address natural hazards and vulnerability that represent a threat to the 
community. 

Goal 3: Ensure that the appropriate infrastructure is in place and maintained to ensure 
continued functionality of all critical services necessary to protect the residents, 
property and critical infrastructure of the Northern Neck. 

Goal 4: Enhance the capabilities of local government to address natural hazards to 
enhance the whole community for increased resilience. 

Goal 5: Increase natural hazard awareness of our citizens. Educate Northern Neck 
citizens and part-time residents on citizen and community hazard resiliency. 
 
Goal 6: Participate and Comply with the National Flood Insurance Program (NFIP) 
through Floodplain Identification, Mapping and Floodplain Management. 
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Hazard Mitigation Planning

The Hazard Mitigation Plan for the Northern Neck was last updated in 2011. FEMA and the Virginia Department of Emergency

Management have provided funding to hire a consultant to update the plan and thus remain compliant with VDEM and FEMA

requirements. The update process consists of a series of meetings with the region’s stakeholders and the consultants:

02/27/17 – Kick-off Meeting – Presentation

HOME PROJECTS PROGRAMS PROPERTIES RESOURCES PDC ARCHIVE TITLE VI   

Contact 

https://drive.google.com/open?id=0ByoK_yGyvdj6Vlo4THRyR21LSFU
https://drive.google.com/open?id=0BycgGKcuOHzsb2t2SXc2Nkh1RzA
http://northernneck.us/
http://northernneck.us/
http://northernneck.us/
http://northernneck.us/buildings-and-sites/
http://northernneck.us/
http://www.northernneck.us/
http://northernneck.us/archive/
http://northernneck.us/title-vi/
http://northernneck.us/contact/
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04/05/17 – HIRA, Goals, and Mitigation Actions Meeting – Presentation

 

 

Northern Neck Planning District Commission

Powered by Nirvana & WordPress.

https://drive.google.com/open?id=0BycgGKcuOHzsS05WR3ktWlQxRkE
http://www.cryoutcreations.eu/
http://wordpress.org/
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B.1 Flood Zones 

 

Figure 1. FEMA Flood Zones in Lancaster County 
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Figure 2. FEMA Flood Zones in Northumberland County 
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Figure 3. FEMA Flood Zones in Richmond County 
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Figure 4. FEMA Flood Zones in Westmoreland County 
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B.2 TEIF Analysis Results 

 

Figure 5. Lancaster Total Exposure in the 100 Year Flood Zone 
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Figure 6. Northumberland Total Exposure in the 100 Year Flood Zone 
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Figure 7. Richmond Total Exposure in the 100 Year Flood Zone 
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Figure 8. Westmoreland Total Exposure in the 100 Year Flood Zone 
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Figure 9. Lancaster Total Exposure in the 500 Year Flood Zone 
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Figure 10. Northumberland Total Exposure in the 500 Year Flood Zone 
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Figure 11. Richmond Total Exposure in the 500 Year Flood Zone 
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Figure 12. Westmoreland Total Exposure in the 500 Year Flood Zone 
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B.3 Virginia Institute of Marine Science (VIMS) Shoreline Erosion Reports 

The Virginia Institute of Marine Science published Shoreline Evolution reports for Lancaster, Northumberland, 

Richmond, and Westmoreland Counties. These reports were referenced for the Coastal Erosion section of the HIRA 

chapter in this hazard mitigation plan update. Copies of these reports are attached for reference.  

  

 



Shoreline Evolution
Lancaster County, Virginia

Chesapeake Bay and Rappahannock River Shorelines

2006



Shoreline Evolution
Lancaster County, Virginia

Chesapeake Bay and Rappahannock River Shorelines
C. Scott Hardaway, Jr. 1

Donna A. Milligan 1
Lyle M. Varnell 2
Christine Wilcox 1

George R. Thomas 1
Kevin P. O’Brien1

Shoreline Studies Program 1 
Department of Physical Sciences

and 
Office of Research and Advisory Services2

Virginia Institute of Marine Science
College of William & Mary
Gloucester Point, Virginia

 2006

This project was funded by the Virginia Department of Environmental Quality’s Coastal Resources Management Program through Grants NA17OZ2355, NA17OZ1142,and NA04NOS4190060 of
the National Oceanic and Atmospheric Administration, Office of Ocean and Coastal Resource Management, under the Coastal Zone Management Act of 1972, as amended.
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I. INTRODUCTION

A. General Information

Shoreline evolution is the change in shore position through time.  In fact, it is the material resistance of
the coastal geologic underpinnings against the impinging hydrodynamic (and aerodynamic) forces.  Along the
shores of Chesapeake Bay and Rappahannock River, it is a process-response system.  The processes at work
include winds, waves, tides and currents, which shape and modify coastlines by eroding, transporting and
depositing sediments.  The shore line is commonly plotted and measured to provide a rate of change but it is as
important to understand the geomorphic patterns of change.  Shore analysis provides the basis to know how a 
particular coast has changed through time and how it might proceed in the future.

The purpose of this report is to document how the dunes along the Bay and river shores of Lancaster
(Figure 1) have evolved since 1937.  Aerial imagery was taken for most of the Bay region beginning that year,
and it is this imagery that allows one to assess the geomorphic nature of shore change.  Aerial imagery shows
how the coast has changed, how beaches, dunes, bars, and spits have grown or decayed, how barriers have
breached, how inlets have changed course, and how one shore type has displaced another or has not changed at
all.  Shore change is a natural process but, quite often, the impacts of man through shore hardening or inlet
stabilization come to dominate a given shore reach.  Most of the change in shore positions will be quantified in
this report.  Others, particularly very irregular coasts, around inlets, and other complicated areas will be subject
to interpretation.

B. Chesapeake Bay Dunes

The primary reason for developing this Shoreline Evolution report is to be able to determine how dunes
and beaches along the Bay and river coast of Lancaster have and will evolve through time.  The premise is that,
in order to determine future trends of these important shore features, one must understand how they got to their
present state.  Beaches and dunes are protected by the Coastal Primary Sand Dune Protection Act of 1980
(Act)1.  Research by Hardaway et al. (2001) located, classified and enumerated jurisdictional dunes and dune
fields within the eight localities listed in the Act. These include the counties of Accomack, Lancaster, Mathews,
Northampton and Northumberland and the cities of Hampton, Norfolk and Virginia Beach (Figure 2).  Only
Chesapeake Bay and river sites were considered in that study.

In 2004, Hardaway et al. created the Lancaster County Dune Inventory.  That report detailed the
location and nature of the jurisdictional primary dunes along the Bay shore of Lancaster County and those
results appear in Appendix B.  For this study, the positions of the dune sites are presented using the latest
imagery in order to see how the sites sit in the context of past shoreline positions.  The dune location
information has not been field verified since the original visits in 2000.  This information is not intended to be
used for jurisdictional determinations regarding dunes.

1The General Assembly of Virginia enacted the Coastal Primary Sand Dune Protection Act (the Dune Act) in
1980.  The Dune Act was originally codified in § 62.1-13.21 to -13.28.  The Dune Act is now recodified as
Coastal Primary Sand Dunes and Beaches in § 28.2-1400 to -1420.

II. SHORE SETTING

A. Physical Setting

The Bay shoreline of the Lancaster includes about 12 miles of shoreline from Windmill Point to Indian
Creek which is the border with Northumberland County.  The Rappahannock River shoreline extends from
Windmill Point to Morattico Creek which is the border with Richmond County.  This includes about 40 miles of 
tidal shoreline on the Rappahannock River and Corrotoman River.  The shorelines along Chesapeake Bay are mostly
low sandy banks and marsh.  Historic shore change rates vary from 0 ft/yr (inside Little Bay) to -8 ft/yr (Windmill
Point) for shore recession along the Bay coast (Byrne and Anderson, 1978).  The open Bay coasts have the highest
erosion rates.  Up the Rappahannock River, shore erosion and accretion rates are highly variable.  The point at
Morrattico Creek had an erosion rate of -3.1 ft/yr.  The shore along the Corrotoman River has erosion and accretion
rates between -5 ft/yr and +2 ft/yr.  Between the Corrotoman River and Mosquito Point, erosion and accretion
occurred between +2.4 ft/yr (Mosquito Point) and -1.6 ft/yr (farther upriver).  Some areas showed no change (Byrne
and Anderson, 1978).  The shore along the Rappahannock River includes high and low sandy banks and occasional
marshes.

The coastal geomorphology of the County is a function of the underlying geology and the hydrodynamic
forces operating across the land/water interface, the shoreline.  The Chesapeake Bay coast of Lancaster County
varies between Holocene marsh and Holocene beach sands (Figure 3).  Both sediment types overlie the Lynnhaven
Member of the Tabb Formation (Late Pleistocene).  Along the Rappahannock River, the Sedgefield Member,
Shirley Formation and Lynnhaven Member outcrop along the shoreline.  In addition, Quaternary alluvium was
deposited at Towles Point.  The Atlantic Ocean has come and gone numerous times over the Virginia coastal plain
over the past million years or so.  The effect has been to rework older deposits into beach and lagoonal deposits at
the time of the transgressions.  The last low stand found the ocean coast about 60 miles to the east when sea level
about 300 feet lower than today and the coastal plain was broad and low.  The current estuarine system was a
meandering series of rivers working their way to the coast.  About 15,000 years ago, sea level began to rise and the
coastal plain watersheds began to flood.  Shorelines began to recede.  The slow rise in sea level is one of two
primary long-term processes which cause the shoreline to recede; the other is wave action, particularly during
storms.  As shorelines recede or erode the bank material provides the sands for the offshore bars, beaches and dunes.

Sea level is continuing to rise in the Chesapeake Bay Region.  Tide data collected at Gloucester Point on the
York River showed that sea level has risen 3.95 mm/yr or 1.3 ft/century (http://www.co-ops.nos.noaa.gov/). 
Lewisetta on the Potomac River rose 4.85 mm/yr  or 1.59 ft/century.  Windmill Point and the Rappahannock River
are between these two guages.  The amount of sea level rise directly effects the reach of storms and their impact on
shorelines.  Anecdotal evidence of storm surge during Hurricane Isabel, which impacted North Carolina and
Virginia on September 18, 2003, put it on par with the storm surge from the “storm of the century” which impacted
the lower Chesapeake Bay in August 1933.  Boon (2003) showed that even though the tides during the storms were
very similar, the difference being only 4 cm or about an inch and a half, the amount of surge was different.  The
1933 storm produced a storm surge that was greater than Isabel’s by slightly more than a foot.  However, analysis of
the mean water levels for the months of both August 1933 and September 2003 showed that sea level has risen by 41
cm (1.35 ft) at Hampton Roads in the seventy years between these two storms (Boon, 2003).  This is the
approximate time span between our earliest aerial imagery (1937) and our most recent (2002), which means the
impact of sea level rise to shore change is significant.  The beaches, dunes, and nearshore sand bars try to keep pace
with the rising sea levels.   Five shore reaches are described along the coast of Lancaster County (Figure 4). 
Reaches I, III, and IV are on the north shore of the Rappahannock River.  Reach II is on the Corrotoman River, and
Reach V is on the open Chesapeake Bay.
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Figure 3. Geologic map of Lancaster County (from Mixon ., 1989).et al

Holocene Sand - Pale gray to light-yellowish gray, fine to coarse, poorly sorted to well sorted, shelly in part; contains angular
to rounded fragments and whole valves of mollusks. Comprises deposits of coastal barrier islands and narrow
beach-dune ridges bordering brackish-water marshes of Chesapeake Bay. As much as 40 ft in thickness.
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Lynnhaven and Poquoson Members, undifferentiated.

Shirley Formation (middle Pleistocene) - Light-to dark-gray and brown sand, gravel, silt, clay, and peat. Constitutes surficial
deposits of riverine terraces and relict baymouth barriers and bay-floor plains (alt. 35-45 ft) inset below depositional
surfaces of the Chuckatuck Formation (Johnson and Peebles, 1984). Upper part of unit is truncated on the east by
the Suffolk and Harpersville scarps; locally, lower part extends east of scarps. Fluvial-estuarine facies comprises
(1) a lower pebble to boulder sand overlain by (2) fine to coarse sand interbedded with peat and clayey silt rich
in organic material, including in situ tree stumps and leaves and seeds of cypress, oak, and hickory, which
grades upward to (3) medium- to thick-bedded, clayey and sandy silt and silty clay. Marginal-marine facies in
lower James River and lowermost Rappahannock River areas is silty fine sand and sandy silt containing

, , , , and other mollusks. from lower Rappahannock River
area has yielded a uranium-series age of 184,000 +/- 20,000 years B.P. (Mixon and other, 1982). Thickness is
0-80 ft.

Crassostrea virginica Mulinia Noetia Mercenaria Astrangia

Sedgefield Member - Pebbly to bouldery, clayey sand and fine to medium, shelly sand grading upward to
sandy and clayey silt; locally, channel fill at base of unit includes as much as 50 ft of fine to
coarse, crossbedded sand and clayey silt and peat containing in situ tree stumps. Sandy
bay facies commonly contains Crassostrea biostromes, Mercenaria, Anadara, Polynices,
Ensis, and other mollusks. Specimes of the coral Astrangia have yielded estimated uranium-
series ages averaging 71,000 +/- 7,000 yrs B.P. (Mixon and others, 1982). Unit constitutes
surficial deposit of river- and coast-parallel plains (alt. 20-30 ft) bounded on landward side by
Suffolk and Harpersville scarps. Thickness is 0-50 ft.

Alluvium - Fine to coarse gravelly sand and sandy gravel, silt, and clay, light- to medium- gray and yellowish-gray.
Deposited mainly in channel, point-bar, and flood-plain environments; includes sandy deposits of
narrow estuarine beaches, and mud, muddy sand, and peat in swamps and in fresh- and
brackish-water marshes bordering tide-water rivers. Grades into colluvium along steeper valley
walls at margins of unit. Mostly Holocene but, locally, includes low-lying Pleistocene(?) Terrace
deposits. As much as 80 ft thick along major streams.

Windsor Formation (lower Pleistocene or upper Pliocene) - Gray and yellow to reddish-brown sand, gravel, silt,
and clay. Constitutes surficial deposits if extensive plain (alt. 85-95 ft) seaward of Surry scarp and
coeval, fluvial-estuarine terrace west of scarp. Fining-upward sequence beneath plain consists of
basal pebbly sand grading upward into crossbedded, quartzose Sand and massive, clayey silt and
silty clay; lower and upper parts of sequence were deposited, repectively, in shallow-marine or
open-bay and restricted-bay or lagoonal environments. In terraces west of Surry scarp,
fluvial-estuarine deposit comprise muddy, coarse, trough-crossbedded sand and gravel grading
upward to sandy silt and clay. Unit is 0-40 ft thick.

Chesapeake Group (upper Pliocene to lower Miocene) - Fine to coarse, quartzose sand, silt, and clay; variably
shelly and diatomaceous, deposited mainly in shallow, inner- and middle-shelf waters. Ages of
units based in studies of foraminiferal, nannofossil, diatom, and molluscan assemblages in Virginia
and adjacent states (Andrews, 1988; Gibson, 1983; Gibson and others, 1980; Poag, 1989; Ward
and Blackwelder, 1980; Ward and Krafft, 1984), Includes the following formations (see also sheet
2, figure 1), from youngest to oldest; Chowan River Formation (upper Pliocene), Yorktown
Formation (lower upper and lower Pliocene), Eastover Formation (upper Miocene), St. Mary’s
Formation (upper and middle Miocene), Choptank Formation (middle Miocene), and Calvert
Formation (middle and lower Miocene).

Holocene Soft Mud - Medium to dark-gray, and peat, grayish brown. Comprises sediment of marshes in coastal
areas and Chesapeake Bay. Thickness is 0-10 ft.



Figure 4. Index of shoreline plates.
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B. Hydrodynamic Setting

Mean tide range at Windmill Point in Lancaster County is 1.2 ft (1983-2001).  Up the Rappahannock
River, mean tide range is 1.3 ft on the Corrotoman River, and 1.6 ft at Bayport which is across the river from
Morattico Creek.  The wind/wave climate impacting the Bay coast is defined by large fetch exposures to the
northeast, east and southeast across Chesapeake Bay.  Wind data from Norfolk International Airport reflect the
frequency and speeds of wind occurrences from 1960 to 1990 (Table 1).   Northeasters can be particularly
significant in terms of the impacts of storm surge and waves on beach and dune erosion.   The Rappahannock
River is more fetch-limited.  With the exception of the shore between Mosquito Point and Windmill Point, the
coast is impacted by waves from the southwest, south, and southeast across limited open water.

Hurricanes, depending on their proximity and path can also have an impact to the Lancaster County Bay
coast.  On September 18, 2003, Hurricane Isabel passed through the Virginia coastal plain. The main damaging
winds began from the north and shifted to the east then south.  Beach and dune erosion were significant.  Storm
surge and wave action combined to create wrack lines measuring up to 8 ft above MLW around much of the
Bay and up the rivers.

Table 1.  Summary wind conditions at Norfolk International Airport from 1960-1990.

WIND DIRECTION

Wind 
Speed
(mph)

Mid
Range
(mph)

South South
west

West North
west

North North
east

East South
east

Total

< 5 3 5497*
2.12+

3316
1.28

2156
0.83

1221
0.47

35748
13.78

2050
0.79

3611
1.39

2995
1.15

56594
21.81

5-11 8 21083
8.13

15229
5.87

9260
3.57

6432
2.48

11019
4.25

13139
5.06

9957
3.84

9195
3.54

95314
36.74

11-21 16 14790
5.70

17834
6.87

10966
4.23

8404
3.24

21816
8.41

16736
6.45

5720
2.20

4306
1.66

100572
38.77

21-31 26 594
0.23

994
0.38

896
0.35

751
0.29

1941
0.75

1103
0.43

148
0.06

60
0.02

6487
2.5

31-41 36 25
0.01

73
0.03

46
0.02

25
0.01

162
0.06

101
0.04

10
0.00

8
0.00

450
0.17

41-51 46 0
0.00

0
0.00

0
0.00

1
0.00

4
0.00

4
0.00

1
0.00

0
0.00

10
0.00

Total 41989
16.19

37446
14.43

23324
8.99

16834
6.49

70690
27.25

33133
12.77

19447
7.50

16564
6.38

259427
100.00

*Number of occurrences +Percent
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III. METHODS

A. Photo Rectification and Shoreline Digitizing

Recent and historic aerial photography was used to estimate, observe, and analyze past shoreline
positions and trends involving shore evolution for Lancaster County.  Some of the photographs were available
in fully geographically referenced (georeferenced) digital form, but most were scanned and orthorectified for
this project.

Aerial photos from VIMS Shoreline Studies and Submerged Aquatic Vegetation (SAV) Programs, as
well as from United States Geological Survey (USGS) archives were acquired. The years used for the shoreline
change analysis included 1937, 1959, 1982, 1994, and 2002. Color aerials were obtained for 1982 and 1994.
The 1994 imagery was processed and mosaicked by USGS, while the imagery from 2002 was mosaicked by the
Submerged Aquatic Vegetation Program. The aerial photography for the remaining years were mosaicked by
the VIMS Shoreline Study Program.

The images were scanned as tiffs at 600 dpi and converted to ERDAS IMAGINE (.img) format.  They
were orthorectified to a reference mosaic, the 1994 Digital Orthophoto Quarterquadrangles (DOQQ) from
USGS.  The original DOQQs were in MrSid format but were converted into .img format as well.  ERDAS
Orthobase image processing software was used to orthographically correct the individual flightlines using a
bundle block solution.  Camera lens calibration data was matched to the image location of fiducial points to
define the interior camera model.  Control points from 1994 USGS DOQQ images provide the exterior control,
which is enhanced by a large number of image-matching tie points produced automatically by the software.  A
minimum of four ground control points were used per image, allowing two points per overlap area.  The
exterior and interior models were combined with a 30-meter resolution digital elevation model (DEM) from the
USGS National Elevation Dataset (NED) to produce an orthophoto for each aerial photograph.  The
orthophotographs that cover each USGS 7.5 minute quadrangle area were adjusted to approximately uniform
brightness and contrast and were mosaicked together using the ERDAS Imagine mosaic tool to produce a one-
meter resolution mosaic also in an .img format.

To maintain an accurate match with the reference images, it was necessary to distribute the control points
evenly.  This can be challenging in areas with little development.  Good examples of control points are
permanent features such as manmade features and stable natural landmarks.  The maximum root mean square
(RMS) error allowed is 3 for each block. 

Once the aerial photos were orthorectified and mosaicked, the shorelines were digitized in ArcMap with
the mosaics in the background to help delineate and locate the shoreline.  For Lancaster’ coast, an
approximation to mean low water (MLW) was digitized.  This often was defined as the “wetted perimeter” on
the beach sand as the last high water location.  In areas where the shoreline was not clearly delineated on the
aerial photography, the location was estimated based on the experience of the digitizer.  Digitizing the shoreline
brings in, perhaps, the greatest amount of potential error because of the problems of image clarity and definition
of shore features.  A series of Lancaster dune site profiles are displayed in Figure 5 which shows beach/dune
variability.  Figure 6 shows the relationship of MHW, MLW and beach/dune system components. 

B. Rate of Change Analysis

A custom Arcview extension called "shoreline" was used to analyze shoreline rate of change.  A straight,
approximately shore parallel baseline is drawn landward of the shoreline.  The extension creates equally-spaced
transects along the baseline and calculates distance from the baseline at that location to each year's shoreline. 
The output from the extension are perpendicular transects of a length and interval specified by the user.  The
extension provides the transect number, the distance from beginning baseline to each transect, and the distance
from the baseline to each digitized shoreline in an attribute table.  The attribute table is exported to a
spreadsheet, and the distances of the digitized shoreline from the baseline are used to determine the rates of
change.  The rates of change are summarized as mean or average rates and standard deviations for each Plate.

It is very important to note that this extension is only useful on relatively straight shorelines.  In areas
that have unique shoreline morphology, such as creek mouths and spits, the data collected by this extension
may not provide an accurate representation of true shoreline change.  The shore change data was manually
checked for accuracy.  However, where the shoreline and baseline are not parallel, the rates may not give a true
indication of the rate of shoreline change.



Figure 6. Typical profile of a Chesapeake Bay dune system (from Hardaway , 2001).et al.
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IV. RESULTS

The Plates referenced in the following sections are in Appendix A.  Dune locations are shown on all
photo dates for reference only.  Dune sites and lengths are positioned accurately on the 2002 photo.  Because of
changes in coastal morphology, the actual dune site might not have existed earlier.  Site information tables are
in Appendix B.  More detailed information about Chesapeake Bay dunes and individual dune sites in Lancaster
County can be found in Hardaway et al. (2001) and Hardaway et al. (2004).  Since much of the dune data were
collected several years ago and the beach and dune systems may have changed, this report is intended as a
resource for coastal zone managers and homeowners; it is not intended for use in determining legal
jurisdictional limits.  Some Plates did not have dunes identified on them, but the shore change information can
still be valuable from a shoreline management perspective.

A. Reach I

Reach I occurs along the Rappahanock River and extends from the upriver county line at Lancaster
Creek down to Towles Point and includes Plates 1 thru 7. The dune sites along Reach I are riverine dunes and
generally face southwest.  Plates 1 and 2 have no identified dune sites.  The long-term trend for shore change
(1937-2002) is negative on all three baselines on Plate 1.  Baseline 1C has the highest due to its open exposure
along the Rappahannock River.  Shore trend is erosional along the single baseline on Plate 2.  

Plate 3 contains dune sites LN3, LN4 and LN5.  Site LN3 came into its present day form by 1994 and is
maintained by a series of low groins.  Sites LN4 and LN5 have evolved around respective small creek inlets
since 1937 and are likely to continue change as the inlet spits and shoals do but stay in the same geomorphic
setting.  The overall shore change for Plate 3 is slightly erosional.

Plate 4 contains dune sites LN6, LN7, LN8, LN10 and LN11.  Sites LN6, LN7 and LN8 reside along a
relatively stable curvilinear coast protected on the upriver end by an unnamed point at Monaskon where the
remains of an old pier help hold the headland.  The sites are separated by breaks in the semi-continuos
beach/dune system.  Site LN10 and LN11 sit on either side of a man-made point (fill) that has eroded back over
the years.  Site LN11 has a secondary dune.  The advance of these points can be seen in the shore change rates
from 1937 to 1959.  The long-term shore change trend along Plate 4 is slightly erosional.

Dune sites LN12, LN13, LN15 and LN16 are shown on Plate 5.  Site LN12 is very small and developed
as an overwash into a small tidal pond.  Site LN 13 has been some type of beach feature since 1937 as it resides
just upriver of Greenvale Creek.  Dredging of Greenvale Creek was first performed in 1965 and sporadically
since.  Much of the material was placed just downstream of the entrance where it formed a large sandy
headland.  This headland has eroded away, but it has provided material for a small spit dune site, LN15, at its
distal end.  Dune site LN16 is a small dune on a spit across the mouth of Payne’s Creek. The shoreline along
Plate 5 has been relatively stable over time except for an advance and subsequent recession spike at the mouth
of Greenvale Creek associated with dredge material disposal.

Plate 6 is the home of nine isolated dune sites labeled LN17 thru LN25.  Sites LN17 and LN18 sit on
either side of Bulls Creek as creek mouth dunes.  Dune sites LN19 to LN24 are erosional remnants of a once
more continuous beach/dune shoreline that fronts a marsh spit separating Beach Creek from the Rappahannock
River.  Most likely this is why this creek got its name.  Dune site LN25 was formed as the distal end of the spit

as it continued to lengthen.  Channel dredging can be seen at the distal end of the spit since 1937 just downriver
of LN24.  The material was placed downriver which sealed up the natural channel.  Site LN25 is attached to
land on its downriver end.  Grass became established, and a riverine dune developed.  The shoreline rates of
change are quite variable but show a long-term erosional trend for the baseline shown.  The high variability of
shore change along the Beach Creek spit is not quantified but can be seen pictorially.

Dune sites LN24 and LN25 also are shown on Plate 7, but no other sites occur.  Shoreline change is
minimal but slightly erosional.  The shore attachment of the Beach Creek spit and its subsequent accretion is
reflected between stations 0 and 1000.  

B. Reach II

Reach II includes Plates 8, 9 and 10; no identified dune sites exist along this reach.  These plates cover
the main trunk of the Corrotoman River.  Plate 8 has two baselines both showing erosional trends.  Baseline 9A
on Plate 9 shows a stable coast while baseline 9B is slightly erosional.  The short single baseline on Plate 10 is
also erosional.

C. Reach III

Reach III extends from the downstream side of the entrance to the Corrotoman River to Mosquito Point. 
This coast is a series of headland and embayments where the subreaches alternate riverine fetch exposures from
the southwest then south.  Reach III includes Plates 11 thru 14.

Plate 11 had dune site LN28 and LN29 (discussed in next plate).  Site LN28 is a small isolated dune that
resides in a small coastal embayment.  This embayment can be seen in the imagery as early as 1937.  The
overall long-term shore trend from Corrotoman Point to Orchard Point has been stable.

Plate 12 has dune sites LN29 and LN32.  Site LN29 has resided against the jetty at Crab Point since at
least 1959.  Site LN32 has developed on the upstream side of the Norris Bridge approach abutment since it was
installed in the 1950s.  It has developed a series of secondary dune ridges.  Long-term shoreline trends along the
Plate 12 coast are erosional becoming stable to accretional toward the Norris Bridge, then erosional on the
downriver side.

Two dune sites occur along the Plate 13 shoreline, LN34 and LN36.  They are the dune segments of a
long curvilinear sandy embayment on the downstream side of Cherry Point.  Portions of the beach are known
locally as White Stone Beach.  This is a relatively stable coast as reflected in the near zero net shore change rate
for that shore segment.  The Plate 13 shoreline is the upsteam, spiral bay section of a larger embayment that
extends from Cherry Point downriver to Mosquito Point.  Site LN34 is the longer site on Plate 13 and has had a
tidal creek near its center breach intermittently over the years.  This would cause an ebb shoal to form at its
exit.  The inlet’s position can be seen in 1937 and 1959 imagery, but then the shoal moves downriver forcing
the channel alongshore where it exits again and shoals as seen in 1982, 1994 and 2002.

The Plate 14 shoreline is the dowriver extension of the Plate 13 shoreline; it is the tangential section of
the embayed shoreline from Cherry Point to Mosquito Point.  It has one continuous dune site but with two
wind/wave fetch exposures.   Site LN39A faces west-southwest up the Rappahannock River while LN39B faces
the open Bay.  The dune crests vary accordingly with the higher one on LN39B (Bay Influenced) and the lower
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one along LN39A (Riverine).  Mosquito Point dunes are also a VIMS monitoring site
(http://www.vims.edu/physical/research/shoreline).  They have evolved over time as Mosquito Point has moved
upriver.  Most of the Plate 14 shoreline on the Rappahannock River has been slightly erosional over time.

D. Reach IV

Reach IV includes Plate 15 and 16 and extends from Mosquito Point to Windmill Point.  The coast
includes several island complexes and faces generally southerly.  Plate 15 includes the small isolated dune site
LN40A along the sheltered mainland coast.   LN40A resides against a protruding bulkhead and has been there
since 1937.  A long spit ending at Deep Hole Point with dune signature existed until 1982.  This spit was
actually an island in 1937 which became shore connected in 1959 and 1982.  The spit was significantly
breached by 1994 leaving the distal end an island that has advanced upriver into Deep Hole.  Shoreline change
rates are for the sheltered embayed coast showing it to be very stable.

The Deep Hole Island spit extended to Windmill Point Creek in 1937 and was an island (Plate 16).  The
island attached by 1959 creating two spits with one going to Deep Hole Point and the other ending at Windmill
Point Creek.  This spit receded landward and connected to the mainland by 1982 creating the foundation for site
LN43 and has persisted since. Other dune sites along the Plate 16 coast include LN47, LN50, LN51 and LN52.
These are all isolated erosional remnants that were once part of a continuous beach/dune system along the south
side of Fleet’s Island from Windmill Point Creek to Windmill Point (Plate 17).  Numerous groins, large and
small have been installed over the years, and each of the dune sites resides within a groin field.

E. Reach V

From Windmill Point north to the county line is designated Reach V and includes Plates 17, 18, 19, 20
and 21. This is mostly open bay shoreline that is broken by four smaller tidal creeks including Little Bay, Tabbs
Creek, Dymer Creek and Indian Creek.  Plate 17 includes Fleets Island with no identified dune sites.  Historical
erosion is significant at an average of 7 ft/yr.  In order to abate erosion, a series of breakwaters were placed
along the shoreline between 1994 and 2002.  Plate 18 has no dune sites identified either and is also very erosive
at about 5 ft/yr.  The erosion of Fleets Island has provided sediments to upriver shorelines, particularly the
Rappahannock River coast, where spits, islands, beach and dune have evolved and decayed over time.  Plate 19
has no dune sites identified and was too irregular to apply the straight line shore change model.

Plate 20 contains dune sites LN64A, LN65, LN66 LN67 and LN68 which all occur along the distal end
of Poplar Neck between Dymer Creek and Poplar Creek.  These sites evolved and were created as the Bay-
exposed end of Poplar Neck eroded.  Dune sites LN64A and LN65 were not in existence in 1937.  Site LN64
evolved by 1982 between two groins.  A pond existed in 1937 and 1959, but it had completely breached by
1982.  By 1959, LN65 had found a niche at a small washover into the pond and stabilized.  Dune sites LN66
and LN67 evolved as isolated dunes on the mainland side of the old pond shoreline after the pond was breached
as seen in 1982 imagery.  Site LN68 resides as a small pocket beach bounded by a marsh headland and stone
revetment.

Plate 21 shows the end of Fleets Neck which lies between Rones Bay and Indian Creek.  Five dune sites
occur on Fleets Neck including LN69, LN70, LN71, LN72 and LN73.  They were all part of more extensive
dune/beach coast in 1937.  Over time, shore recession and development fragmented the coast.  Each site settled

into its own isolated geomorphic setting.  Erosion has been most severe on the distal end on the Neck, and
Grogg Island has been reduced to almost non-existence.
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V. DISCUSSION: NEAR FUTURE TRENDS OF DUNE SITES

The following discussion is a delineation of shoreline trends based on past performance.  Ongoing shore
development, shore stabilization and/or beach fill, and storms will have local impacts on the near term.  “Near
Future” is quite subjective and only implies a reasonable expectation for a given shore reach to continue on its
historic course for the next 10 to 20 years.  In addition, the basis for the predictions are the shorelines digitized
on geo-rectified aerial photography which have an error associated with them (see Methods, Section III).  Each
site’s long-term and recent stability as well as a near future prediction are shown in a table in Appendix B. 
This data is intended as a resource for coastal zone managers and homeowners; it is not intended for use
in determining legal jurisdictional limits. 

A. Reach I

Dune site LN3 has been stable for the last 30 years or so and should remain so for the near term (Figure
7).  Site LN4 that occurs across a creek mouth has advanced and receded over time and will most likely
continue that trend so it might be deemed erosional in that regard.  Site LN5 appears stable as long as the
bounding marsh headlands remain intact.

Site LN6 has lost much of its beach and the Spartina patens is eroding. The upriver headland also is
eroding so this site will continue to recede.  Site LN7 resides in a relatively stable coastal setting (Figure 7), and
LN8 is reasonably secure within its groinfield.   Site LN10 is in an erosional trend, and LN11 appears stable as
it resides on the “sheltered” side of the adjacent upriver headland.

Dune site LN12 appears to be in a stable setting with the potential to advance and recede as the creek
mouth opens and closes (Figure 7).  Site LN13 is fairly stable within the existing groinfield.  Although
relatively stable now, LN15 may face potential long-term impacts as the bounding marsh headland recede.  Site
LN16 will most likely continue to recede.

Dune sites LN17 and LN18 are generally receding while LN19 resides in a relatively stable groinfield. 
Dune sites LN20, LN21, LN22 and LN23 are isolated dune features along a decaying shoreline while LN24
might be stable against the old jetty for the near term.  Dune site LN25 will probably maintain its existence as
the spit recedes to the mainland.

B. Reach II

No dune sites exist along this reach.

C. Reach III

Site LN28 and LN29 appear stable for the near term in their isolated geomorphic settings.
The Norris bridge has provided a stable coastal setting for LN32 (Figure 8).  Dune sites LN34 and LN36 also
occur along a stable beach planform though their vegetative extent may transition alongshore (Figure 8).  The
Mosquito Point dunes, LN39A and LN39B will continue to exist as mobile features an the point migrates
upriver (Figure 8). 

D. Reach IV

Site LN40A is in a stable setting.  Dune site LN43 is transgressing landward while LN47 is stable within
its groinfield (Figure 9).  Site LN50 is stable to accretionary, and LN51 and LN52 appear stable on either side
of the old wharf/groin (Figure 9).

E. Reach V

Along the end of Poplar Neck, LN64A and LN65 appear to be in an erosional/transgressive state while
LN66 is stable if not advancing.  Site LN67 is presently in a stable configuration but will recede as the adjacent
headland erodes, and LN68 appears stable to accretionary for the near term (Figure 9).

Site LN69 is stable between groins, and LN70 is still mobile between a revetment and breakwater but
might become stable over time as it evolves between these man-made headlands.  A groinfield helps maintain
the stability of LN71 and LN72 in a stable embayment.  Site LN73 also appears stable between a jetty and groin
(Figure 9).



Ln3
30 July 1999

Ln7
30 July 1999

Ln12
30 July 1999

Ln25
3 December 1999

Figure 7. Selected dune site ground photos in Reach I.
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LN39A
22 April 1999

Ln36
22 April 1999

Ln34
22 April 1999

Ln32
22 April 1999

Ln36
22 April 1999

Figure 8. Selected dune site ground photos in Reach III.
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Ln52
22 April 1999

Ln47
22 April 1999

Ln73
20 May 1999

Ln68
20 May 1999

Figure 9. Selected dune site ground photos in Reach IV and V.
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VI. SUMMARY

Shoreline change rates are based on aerial imagery taken at a particular point in time.  We have
attempted to portray the same shoreline feature for each date along the coast of Lancaster County.  Every 500
feet along each baseline on each plate, the rate of change was calculated.  The mean or average rate for each
plate is shown in Table 2 for five time periods with the long-term rate determined between 1937 and 2002.  The
total average and standard deviation (Std Dev) for the entire data set of individual rates is also given. The
standard deviation shows the relative spread of values about the mean or average.  Larger standard deviation
values relative to the mean indicates a wider scatter of erosion rates about the mean while lower standard
deviation values indicates erosion rates are concentrated near the mean (i.e. all the rates calculated for the entire
plate were similar).  

The largest variability in mean shore change rates and standard deviations were recorded for the
shoreline described by baseline 16A.  For instance, between 1982 and 1994, the standard deviation was larger
than the average rate of change indicating that the overall rate is probably not indicative of the change which
occurred on this section of shore.  However, not all of the dates for this section of shore had mean shore change
rates with large standard deviations.  In fact, many standard deviations were equal to or significantly less than
the average rate of change, indicating that the shore change rates were relatively consistent for those time
periods.  In general, the plates influenced by the Chesapeake Bay wave climate (Plates 16-21) had the largest
rates of change.  

When short time frames are used to determine rates of shoreline change, shore alterations may seem
amplified.  The rates based on short-time frames can modify the overall net rates of change.  Hopefully, the
shore change patterns shown in this report along with the aerial imagery will indicate how the coast will evolve
based on past trends and can be used to provide the basis for appropriate shoreline management plans and
strategies.  Dunes and beaches are a valuable resource that should be either maintained, enhanced or created in
order to abate shoreline erosion and provide sandy habitat.



Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.

Dates Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev.

1937-1959 -0.3 0.7 0.3 0.7 -0.5 1.4 -0.4 0.9 -0.2 2.8 0.2 4.4 -0.8 1.9 -0.5 1.6

1959-1982 -1.0 0.7 -0.4 0.6 -2.6 1.3 -2.3 1.3 -1.0 1.4 0.1 2.3 1.2 5.9 0.0 1.4

1982-1994 -0.1 0.7 -0.6 0.8 -5.0 3.7 -2.8 1.2 -1.5 2.6 -0.7 2.7 -1.6 2.1 -0.4 2.2

1994-2002 -3.8 1.3 -0.4 0.8 -4.3 4.8 -3.3 2.8 -0.6 3.7 -1.9 4.8 -1.8 4.9 -3.3 1.9

1937-2002 -0.9 0.4 -0.2 0.3 -2.6 0.8 -1.9 0.8 -0.8 1.0 -0.7 2.0 -0.3 1.3 -0.9 1.4

Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.

Dates Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev.

1937-1959 0.3 1.7 -3.4 3.4 -3.0 2.2 0.9 0.6 4.5 1.1 -0.7 1.5 -1.2 1.7 0.0 2.4

1959-1982 -1.8 1.6 -0.7 0.9 -0.7 1.1 -1.9 0.7 -5.9 2.3 -1.3 0.4 -0.4 0.9 -1.2 2.1

1982-1994 1.2 9.7 -1.3 1.5 0.0 1.6 0.1 0.3 3.3 2.6 -0.4 0.7 -0.8 1.4 -0.6 3.5

1994-2002 -3.7 5.6 -1.7 0.9 -1.6 1.7 -0.5 0.6 -4.8 3.1 -1.6 2.6 -0.6 2.4 0.1 1.7

1937-2002 -0.7 1.7 -1.9 1.3 -1.4 1.0 -0.4 0.3 -0.6 0.5 -1.0 0.5 -0.8 0.6 -0.5 1.0

Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.

Dates Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev.

1937-1959 -0.7 1.0 -0.2 5.5 0.5 0.9 -5.7 8.6 -2.1 5.0 -9.6 1.3 -3.3 4.3 -2.9 2.8

1959-1982 -1.2 1.6 -0.4 3.5 -0.6 0.9 -14.4 7.4 -0.7 3.4 -6.8 3.6 -4.3 3.6 -3.0 2.4

1982-1994 -1.8 2.4 -2.0 4.8 -0.9 1.7 -20.1 27.7 -1.0 2.1 -4.3 7.1 -9.3 11.7 -1.4 3.9

1994-2002 0.9 2.6 2.7 4.1 1.1 3.4 -3.0 1.8 -0.4 2.3 -1.8 5.2 -1.6 9.9 -1.8 2.5

1937-2002 -0.9 1.0 -0.3 1.7 -0.1 0.6 -11.1 4.5 -1.2 1.5 -6.7 2.0 -4.6 2.4 -2.5 1.8

Plate 20Plate 16B Plate 17 Plate 18Plate 13 Plate 14 Plate 15 Plate 16A

Plate 9B Plate 10 Plate 11 Plate 12Plate 7 Plate 8A Plate 8B Plate 9A

Plate 3 Plate 4 Plate 5 Plate 6Plate 1A Plate 1B Plate 1C Plate 2

15

Table 2. Summary average shoreline rates of change and their standard deviation for Lancaster County.
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For each Plate shown on Figure 4 (Page 4), Appendix A contains orthorectified
aerial photography flown in 1937, 1959, 1982, 1994, and 2002.  Also shown are the
digitized shorelines, identified dune sites, and an arbitrarily created baseline.  A plot
shows only the relative locations of the shorelines while another one depicts the rate of
shore change between dates.  A summary of the average Plate rate of change in ft/yr as
well as the standard deviation for each rate is also shown.

This data is intended as a resource for coastal zone managers and
homeowners; it is not intended for use in determining legal jurisdictional limits. 

APPENDIX A

Plate 1      Plate 8      Plate 15
Plate 2      Plate 9      Plate 16
Plate 3      Plate 10    Plate 17
Plate 4      Plate 11    Plate 18
Plate 5      Plate 12    Plate 19
Plate 6      Plate 13    Plate 20
Plate 7      Plate 14    Plate 21
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The data shown in the following tables were primarily collected as part of the
Chesapeake Bay Dune: Evolution and Status report and presented in Hardaway et al. (2001)
and Hardaway et al. (2004).  Individual site characteristics may now be different due to
natural or man-induced shoreline change.  

An additional table presents the results of this analysis and describes each dune site’s
relative long-term, recent, and near-future predicted stability.  This data results from the
position of the digitized shorelines which have an error associated with them (see Methods,
Section III).

Since much of the dune data were collected several years ago and the beach and
dune systems may have changed, this report is intended as a resource for coastal zone
managers and homeowners; it is not intended for use in determining legal
jurisdictional limits.

APPENDIX B



These data were collected as part of the Chesapeake Bay Dune: Evolution and Status Report (Hardaway ., 2001).
Site characteristics may now be different due to natural or man-influenced shoreline change.

et al

*Public ownership includes governmental entities including local, state, and federal;
otherwise ownership is by the private individual.
^Location is in Virginia State Plane South, NAD 1927
‘Sites were noted as dunes but were not photographed or surveyed

Dune site measurements in Lancaster County as of 2000.Identified dune sites in Lancaster County as of 2000.

B1



These data were collected as part of the Chesapeake Bay Dune: Evolution and Status Report (Hardaway ., 2001).
Site characteristics may now be different due to natural or man-influenced shoreline change.

et al

Long-term, recent stability and future predictions of shore erosion and
accretion rates for dune sites in Lancaster County.Dune site parameters in Lancaster County as of 2000.

B2

Site Long-Term Recent Near

No. Stability Stability Future

1937-2002 1994-2002 Prediction

LN 3 Erosional Stable Stable

LN 4 Stable Erosional Erosional

LN 5 Erosional Erosional Stable

LN 6 Erosional Erosional Erosional

LN 7 Accretionary Erosional Stable

LN 8 Accretionary Stable Stable

LN 10 Accretionary Erosional Erosional

LN 11 Accretionary Stable Stable

LN 12 Erosional Accretionary Stable

LN 13 Stable Stable Stable

LN 15 Erosional Stable Erosional

LN 16 Erosional Erosional Erosional

LN 17 Erosional Erosional Erosional

LN 18 Accretionary Erosional Erosional

LN 19 Accretionary Stable Stable

LN 20 Erosional Erosional Erosional

LN 21 Erosional Erosional Erosional

LN 22 Erosional Erosional Erosional

LN 23 Erosional Erosional Erosional

LN 24 Accretionary Erosional Stable

LN 25 Accretionary Erosional Erosional

LN 28 Erosional Stable Stable

LN 29 Stable Stable Stable

LN 32 Accretionary Stable Stable

LN 34 Erosional Stable Stable

LN 36 Erosional stable Stable

LN 39A Accretionary Accretionary Accretionary

LN 39B Accretionary Erosional Erosional

LN 40A Accretionary Accretionary Stable

LN 43 Accretionary Erosional Erosional

LN 47 Erosional Stable Stable

LN 50 stable Stable Stable

LN 51 Erosional stable Stable

LN 52 Erosional Stable Stable

LN 64A Erosional Erosional Erosional

LN 65 Erosional Erosional Erosional

LN 66 Erosional stable Accretionary

LN 67 Erosional Accretionary Stable

LN 68 Accretionary Stable Stable

LN 69 Stable Stable Stable
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1 Introduction

Richmond County is situated on the Northern Neck Peninsula in the eastern portion of Virginia
(Figure 1).  The Rappahannock River forms the southern boundary of this 192 square mile community.  The
County has 149 miles of shoreline on the Rappahannock River and Cat Point and Totuskey Creeks.  
Through time, the County’s shoreline has evolved, and determining the rates and patterns of shore change
provides the basis to know how a particular coast has changed through time and how it might proceed in the
future.  Along Chesapeake Bay’s estuarine shores, winds, waves, tides and currents shape and modify
coastlines by eroding, transporting and depositing sediments. 

The purpose of this report is to document how the shore zone of Richmond County has evolved
since 1937.  Aerial imagery was taken for most of the Bay region beginning that year and can be used to
assess the geomorphic nature of shore change.  Aerial photos show how the coast has changed, how
beaches, dunes, bars, and spits have grown or decayed, how barriers have breached, how inlets have
changed course, and how one shore type has displaced another or has not changed at all.  Shore change is a
natural process but, quite often, the impacts of man, through shore hardening or inlet stabilization, come to
dominate a given shore reach.  In addition to documenting historical shorelines, the change in shore
positions along the rivers and larger creeks in Richmond County will be quantified in this report.  The
shorelines of very irregular coasts, small creeks around inlets, and other complicated areas, will be shown
but not quantified.

2  Methods 

2.1  Photo Rectification and Shoreline Digitizing

 An analysis of aerial photographs provides the historical data necessary to understand the suite of
processes that work to alter a shoreline.  Images of the Richmond County Shoreline from 1937, 1953, 1969,
1994, 2002, 2007 and 2009 were used in the analysis. The 1994, 2002, 2007 and 2009 images were
available from other sources.  The 1994 imagery was orthorectified by the U.S. Geological Survey (USGS)
and the 2002, 2007 and 2009 imagery was orthorectified by the Virginia Base Mapping Program (VBMP).
The 1937, 1953, and 1969 photos were a part of the VIMS Shoreline Studies Program archives. The
historical aerial images acquired to cover the entire shoreline were not always  flown on the same day.  The
dates for each year are: 1937 - April 1, 6,7 and 17; 1953 - October 2, 3, and November 27; 1969 - December
5 and 11. The exact dates the 1994 images were flown could not be determined, and the 2002, 2007, and
2009 were all flown in February and March of their respective years.

The 1937, 1953, and 1969 images were scanned as tiffs at 600 dpi and converted to ERDAS
IMAGINE (.img) format.  These aerial photographs were orthographically corrected to produce a seamless
series of aerial mosaics following a set of standard operating procedures. The 1994 Digital Orthophoto
Quarter Quadrangles (DOQQ) from USGS were used as the reference images. The 1994 photos are used
rather than higher quality, more recent aerials because of the difficulty in finding control points that match
the earliest 1937 and 1953 images.

Figure 1.  Location of Richmond County within the Chesapeake Bay estuarine system.
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ERDAS Orthobase image processing software was used to orthographically correct the individual
flight lines using a bundle block solution.  Camera lens calibration data were matched to the image location
of fiducial points to define the interior camera model.  Control points from 1994 USGS DOQQ images
provide the exterior control, which is enhanced by a large number of image-matching tie points produced
automatically by the software.  The exterior and interior models were combined with a digital elevation
model (DEM) from the USGS National Elevation Dataset to produce an orthophoto for each aerial
photograph.  The orthophotographs were adjusted to approximately uniform brightness and contrast and
were mosaicked together using the ERDAS Imagine mosaic tool to produce a one-meter resolution mosaic
.img format.  To maintain an accurate match with the reference images, it is necessary to distribute the
control points evenly, when possible.  This can be challenging in areas with lack of ground features, poor
photo quality and lack of control points.  Good examples of control points were manmade features such as
road intersections and stable natural landmarks such as ponds and creeks that have not changed much over
time. The base of tall features such as buildings, poles. or trees can be used, but the base can be obscured by
other features or shadows making these locations difficult to use accurately. Most areas of the county were
particularly difficult to rectify, either  due to the lack of development when compared to the reference
images or due to no development in the historical and the reference images.

Once the aerial photos were orthorectified and mosaicked, the shorelines were digitized in ArcMap
with the mosaics in the background.  The morphologic toe of the beach or edge of marsh was used to
approximate low water. High water limit of runup can be difficult to determine on the shoreline due to
narrow or non-existent beaches against upland banks or vegetated cover.  In areas where the shoreline was
not clearly identifiable on the aerial photography, the location was estimated based on the experience of the
digitizer.  The displayed shorelines are in shapefile format.  One shapefile was produced for each year that
was mosaicked. 

Horizontal positional accuracy is based upon orthorectification of scanned aerial photography
against the USGS digital orthophoto quadrangles. To get vertical control, the USGS 30m DEM data was
used. The 1994 USGS reference images were developed in accordance with National Map Accuracy
Standards (NMAS) for Spatial Data Accuracy at the 1:12,000 scale.  The 2002, 2007, and 2009 Virginia
Base Mapping Program’s orthophotography were developed in accordance with the National Standard for
Spatial Data Accuracy (NSSDA).  Horizontal root mean square error (RMSE) for historical mosaics was
held to less than 20 ft.  

Using methodology reported in Morton et al. (2004) and National Spatial Data Infrastructure (1998),
estimates of error in orthorectification, control source, DEM and digitizing were combined to provide an
estimate of total maximum shoreline position error.  The data sets that were orthorectified (1937, 1953, and
1969) have an estimated total maximum shoreline position error of +20.0 ft, while the total maximum
shoreline error for the four existing datasets are estimated at  18.3 ft  for USGS and 10.2 ft for VBMP.  The
maximum annualized error for the shoreline data is +0.7 ft/yr.  The smaller rivers and creeks are more prone
to error due to their lack of good control points for photo rectification, narrower shore features, tree and
ground cover and overall smaller rates of change. These areas are digitized but due to the higher potential
for error,  rates of change analyses are not calculated.  

The Richmond County shoreline was divided into 21 plates (Figure 2) in order to display that data in

Appendices A and B. In Appendix A, all of the digtized shorelines are shown, and the 2009 image is shown
with only the 1937 and 2009 shorelines to show the long-term trends. In Appendix B, two photo dates and
their associated shoreline are shown on each plate.

2.2 Rate of Change Analysis

The Digital Shoreline Analysis System (DSAS) was used to determine the rate of change for the
County’s shoreline (Himmelstoss, 2009).  All DSAS input data must be managed within a personal
geodatabase, which includes all the baselines created  for Richmond County and the digitized shorelines for
1937, 1953, 1969, 1994, 2002, 2007, and 2009.  Baselines were created about 200 feet seaward of the 1937
shoreline and encompassed most of the County’s main shorelines but generally did not include the smaller
creeks.  It also did not include areas that have unique shoreline morphology such as creek mouths and spits. 
DSAS generated transects perpendicular to the baseline about 33 ft apart , which were manually checked
and cleaned up.  For Richmond County, this method represented about 43 miles of shoreline along 6937
transects.  The End Point Rate (EPR) is calculated by determining the distance between the oldest and most
recent shoreline in the data and dividing it by the number of years between them.  This method provides an
accurate net rate of change over the long term and is relatively easy to apply to most shorelines since it only
requires two dates.  This method does not use the intervening shorelines so it may not account for changes
in accretion or erosion rates that may occur through time.  However, Milligan et al. (2010a, 2010b, 2010c,
2010d) found that in several localities within the bay, EPR is a reliable indicator of shore change even when
intermediate dates exist.  Average rates
were calculated along selected areas of
the shore; segments are labeled in
Appendix A and shown in Table 1.

3 Summary

The rates of change shown in
Table 1 are averaged across large
sections of shoreline and may not be
indicative of rates at specific sites within
the reach.  Along many segments, rate of
change is very low.  Most change occurs
at headlands, marshes or southwest or
southeast-facing shorelines.  The largest
average rates occur on the Rappahannock
River while the more fetch limited creeks
have smaller average erosion rates. 
Segment L has the highest rate of change
due to the loss of land at Waverly Point
at the mouthof Totusky Creek and the
barrier across Richardson Creek.

Segment Location Average

Name Rate of Change

(ft/yr)

A Rappahannock River -0.4

B Rappahannock River -0.7

C Rappahannock River - Mulberry Island -0.6

D Rappahannock River -0.5

E Cat Point Creek -0.6

F Rappahannock River -0.5

G Rappahannock River -2.1

H Rappahannock River -1.5

I Rappahannock River -0.7

J Rappahannock River -0.8

K Totuskey Creek -0.5

L Rappahannock River - Richardson Creek -3.1

M Rappahannock River -0.4

N Rappahannock River -0.4

O Farnham Creek -0.4

P Rappahannock River -1.0

Q Lancaster Creek -0.8

R Morattico Creek -0.4

Table 1.  Average end point rate of change (ft/yr) between 1937 and 2009
for segments along Richmond’s shoreline.  Segment locations are shown
on maps in Appendix A.
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Figure 2.  Index of shoreline plates.
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I. INTRODUCTION

A. General Information

Shoreline evolution is the change in shore position through time.  In fact, it is the material resistance of

the coastal geologic underpinnings against the impinging hydrodynamic (and aerodynamic) forces.  Along the

shores of Chesapeake Bay, it is a process-response system.  The processes at work include winds, waves, tides

and currents, which shape and modify coastlines by eroding, transporting and depositing sediments.  The shore

line is commonly plotted and measured to provide a rate of change but it is as important to understand the

geomorphic patterns of change.  Shore analysis provides the basis to know how a  particular coast has changed

through time and how it might proceed in the future.

The purpose of this report is to document how dunes on the Potomac River and Chesapeake Bay shores

of Northumberland (Figure 1) has evolved since 1937.  Aerial imagery was taken for most of the Bay region

beginning that year, and it is this imagery that allows one to assess the geomorphic nature of shore change. 

Aerial imagery shows how the coast has changed, how beaches, dunes, bars, and spits have grown or decayed,

how barriers have breached, how inlets have changed course, and how one shore type has displaced another or

has not changed at all.  Shore change is a natural process but, quite often, the impacts of man through shore

hardening or inlet stabilization come to dominate a given shore reach.  Most of the change in shore positions

will be quantified in this report.  Others, particularly very irregular coasts, around inlets, and other complicated

areas will be subject to interpretation.

B. Chesapeake Bay Dunes

The primary reason for developing this Shoreline Evolution report is to be able to determine how dunes

and beaches along the River and Bay coasts of Northumberland have and will evolve through time.  The

premise is that, in order to determine future trends of these important shore features, one must understand how

they got to their present state.  Beaches and dunes are protected by the Coastal Primary Sand Dune Protection

Act of 1980 (Act)1.  Research by Hardaway et al. (2001) located, classified and enumerated jurisdictional dunes

and dune fields within the eight localities listed in the Act. These include the counties of Accomack, Lancaster,

Mathews, Northampton and Northumberland and the cities of Hampton, Norfolk and Virginia Beach (Figure 2). 

Only Chesapeake Bay and river sites were considered in that study.

In 2003, Hardaway et al. created the Northumberland County Dune Inventory.  That report detailed the

location and nature of the jurisdictional primary dunes along the Bay shore of Northumberland and those results

appear in Appendix B.  For this study, the positions of the dune sites are presented using the latest imagery in

order to see how the sites sit in the context of past shoreline positions.  The dune location information has not

been field verified since the original visits in 1999.  This information is not intended to be used for

jurisdictional determinations regarding dunes.

1The General Assembly of Virginia enacted the Coastal Primary Sand Dune Protection Act (the Dune Act) in

1980.  The Dune Act was originally codified in § 62.1-13.21 to -13.28.  The Dune Act is now recodified as

Coastal Primary Sand Dunes and Beaches in § 28.2-1400 to -1420.

II. SHORE SETTING

A. Physical Setting

The Potomac River and Chesapeake Bay shoreline of Northumberland County extends from the county line

with Westmoreland at the Yeocomico River down river to Smith Point and southward to the Lancaster County line

at Indian Creek.  This includes about 17 miles of tidal shoreline along the Potomac River and 18 miles along

Chesapeake Bay.  Additional shoreline is included in the tributaries.  Historic shore erosion rates vary from 0 ft/yr to

over 7 ft/yr along the Bay coast with several areas of localized accretion.  The Potomac River shoreline change rates

varied between +1 ft/yr to -10 ft/yr (Byrne and Anderson, 1978). 

The coastal geomorphology of the County is a function of the underlying geology and the hydrodynamic

forces operating across the land/water interface, the shoreline.  The Chesapeake Bay and Potomac River coasts of

Northumberland are almost exclusively Upper Pliestocene undifferentiated members of the Tabb Formation. 

Several areas of Holocene beach sands and muds occur along the Chesapeake Bay shore (Figure 3).  The Atlantic

Ocean has come and gone numerous times over the Virginia coastal plain over the past million years or so.  The

effect has been to rework older deposits into beach and lagoonal deposits at time of the transgressions.  The last low

stand found the ocean coast about 60 miles to the east when sea level about 300 feet lower than today and the coastal

plain was broad and low.  The current estuarine system was a meandering series of rivers working their way to the

coast.  About 15,000 years ago, sea level began to rise and the coastal plain watersheds began to flood.  Shorelines

began to recede.  The slow rise in sea level is one of two primary long-term processes which cause the shoreline to

recede; the other is wave action, particularly during storms.  As shorelines recede or erode, the bank material

provides the sands for the offshore bars, beaches and dunes.  Parts of Northumberland’s littoral system is sand rich

from erosion over time of the sandy, sometimes high, upland banks and the nearshore substrate.  Many sand beaches

occur along the coast and an extensive system of offshore sand bars exist along both the Potomac and Chesapeake

shores.  These sand bars greatly influenced and are themselves influenced by the impinging wave climate.  

Sea level is continuing to rise in Chesapeake Bay.  Tide data collected at Sewells Point in Norfolk show that

sea level has risen 4.42 mm/yr (0.17 inches/yr) or 1.45 ft/century (http://www.co-ops.nos.noaa.gov/).  Lewisetta on

the Potomac River in Northumberland County rose 4.85 mm/yr or 1.59 ft/century.   Increased water levels directly

effect the reach of storms and their impact on shorelines.  Anecdotal evidence of storm surge during Hurricane

Isabel, which impacted North Carolina and Virginia on September 18, 2003, put it on par with the storm surge from

the “storm of the century” which impacted the lower Chesapeake Bay in August 1933.  Boon (2003) showed that

even though the tides during the storms were very similar, the difference being only 4 cm (~0.5 in), the amount of

surge was different.  The 1933 storm produced a storm surge that was greater than Isabel’s by slightly more than a

foot.  However, analysis of the mean water levels for the months of both August 1933 and September 2003 showed

that sea level has risen by 41 cm (1.35 ft) at Hampton Roads in the seventy years between these two storms (Boon,

2003).  This is the approximate time span between our earliest aerial imagery (1937) and our most recent (2002),

which means the impact of sea level rise to shore change is significant.  The beaches, dunes, and nearshore sand bars

try to keep pace with the rising sea levels. 

Four shore reaches are considered in this report along the shoreline of Northumberland (Figure 4).  Reach I

extends along the Yeocomico River and Potomac River from the boundary with Westmoreland County to Lewisetta. 

Reach II goes from the Coan River to the jetties at Smith Point.  Reach III picks up at the jetties and heads south to

the Wicomico River.  Reach IV occurs on Chesapeake Bay from the Wicomico River to the boundary with

Lancaster County at Indian Creek. 
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Figure 3. Geologic map of Northumberland County (from Mixon ., 1989).et al

Holocene Sand - Pale gray to light-yellowish gray, fine to coarse, poorly sorted to well sorted, shelly in part; contains angular
to rounded fragments and whole valves of mollusks. Comprises deposits of coastal barrier islands and narrow
beach-dune ridges bordering brackish-water marshes of Chesapeake Bay. As much as 40 ft in thickness.

3

Lynnhaven and Poquoson Members, undifferentiated (Upper Pleistocene).

Shirley Formation (middle Pleistocene) - Light-to dark-gray and brown sand, gravel, silt, clay, and peat. Constitutes surficial
deposits of riverine terraces and relict baymouth barriers and bay-floor plains (alt. 35-45 ft) inset below depositional
surfaces of the Chuckatuck Formation (Johnson and Peebles, 1984). Upper part of unit is truncated on the east by
the Suffolk and Harpersville scarps; locally, lower part extends east of scarps. Fluvial-estuarine facies comprises
(1) a lower pebble to boulder sand overlain by (2) fine to coarse sand interbedded with peat and clayey silt rich
in organic material, including in situ tree stumps and leaves and seeds of cypress, oak, and hickory, which
grades upward to (3) medium- to thick-bedded, clayey and sandy silt and silty clay. Marginal-marine facies in
lower James River and lowermost Rappahannock River areas is silty fine sand and sandy silt containing

, , , , and other mollusks. from lower Rappahannock River
area has yielded a uranium-series age of 184,000 +/- 20,000 years B.P. (Mixon and other, 1982). Thickness is
0-80 ft.

Crassostrea virginica Mulinia Noetia Mercenaria Astrangia

Sedgefield Member - Pebbly to bouldery, clayey sand and fine to medium, shelly sand grading
upward to sandy and clayey silt; locally, channel fill at base of unit includes as much as 50 ft of fine to
coarse, crossbedded sand and clayey silt and peat containing in situ tree stumps. Sandy bay facies
commonly contains Crassostrea biostromes, Mercenaria, Anadara, Polynices, Ensis, and other mollusks.
Specimes of the coral Astrangia have yielded estimated uranium-series ages averaging 71,000 +/- 7,000
yrs B.P. (Mixon and others, 1982). Unit constitutes surficial deposit of river- and coast-parallel plains (alt.
20-30 ft) bounded on landward side by Suffolk and Harpersville scarps. Thickness is 0-50 ft.

(Upper Pleistocene)

Windsor Formation (lower Pleistocene or upper Pliocene) - Gray and yellow to reddish-brown sand, gravel, silt,
and clay. Constitutes surficial deposits if extensive plain (alt. 85-95 ft) seaward of Surry scarp and
coeval, fluvial-estuarine terrace west of scarp. Fining-upward sequence beneath plain consists of
basal pebbly sand grading upward into crossbedded, quartzose Sand and massive, clayey silt and
silty clay; lower and upper parts of sequence were deposited, repectively, in shallow-marine or
open-bay and restricted-bay or lagoonal environments. In terraces west of Surry scarp,
fluvial-estuarine deposit comprise muddy, coarse, trough-crossbedded sand and gravel grading
upward to sandy silt and clay. Unit is 0-40 ft thick.

Chesapeake Group (upper Pliocene to lower Miocene) - Fine to coarse, quartzose sand, silt, and clay; variably
shelly and diatomaceous, deposited mainly in shallow, inner- and middle-shelf waters. Ages of
units based in studies of foraminiferal, nannofossil, diatom, and molluscan assemblages in Virginia
and adjacent states (Andrews, 1988; Gibson, 1983; Gibson and others, 1980; Poag, 1989; Ward
and Blackwelder, 1980; Ward and Krafft, 1984), Includes the following formations (see also sheet
2, figure 1), from youngest to oldest; Chowan River Formation (upper Pliocene), Yorktown
Formation (lower upper and lower Pliocene), Eastover Formation (upper Miocene), St. Mary’s
Formation (upper and middle Miocene), Choptank Formation (middle Miocene), and Calvert
Formation (middle and lower Miocene).

Holocene Soft Mud - Medium to dark-gray, and peat, grayish brown. Comprises sediment of marshes in coastal
areas and Chesapeake Bay. Thickness is 0-10 ft.

Moorings unit of Oaks and Coch (1973) (upper Pliocene) - White, light-gray, and grayish-yellow quartzose sand and
gray to grayish-brown clayed silt and silty clay. Constitutes discontinuous linear body along and just
west of Surry scrap; depositional surfaces range in altitude from 130 ft along slightly higher, ridge-like
topography at scarp to about 110 ft west of scarp. Eastern facies of unit is unfossiliferous, massive
to cross-laminated, moderately well-sorted, fine sand believed to have been deposited in beach and
near shore environments. Upper part of fine sand facies interfingers westward with massive,
bioturbated clay and slit deposited in a lagoon or shallow bay. Unit is as much as 30 ft thick.

Bacons Castle Formation (upper Pliocene) - Gray, yellowish-orange, and reddish-brown sand, gravel, silt, and clay;
Constitutes surficial deposits of high plain extending from Richmond, VA., Eastward to Surry Scrap.
Unit is subdivided into two members: Tb^1 and Tb^2. Tb^2 predominantly thin-bedded and laminated
clayey silt and silty fine sand. TB^2 is characterized by flaser, wayy, and lenticular bedding and rare
to common clay-lined burrows including Unit is 0-70 ft thick.Ophiomorpha nodosa.



Figure 4. Index of shoreline plates.

4



5

B. Hydrodynamic Setting

Mean tide range along the upper Potomac River coast of Northumberland is about 1.2 ft (1983-2001 Tidal

Epoch at Lewisetta).  Spring tide range is 1.5 ft.  The Chesapeake Bay shoreline in Northumberland has similar

tide ranges.  The wind/wave climate impacting the Northumberland Bay coast is defined by large fetch exposures

to the northeast, east, and spoutheast across Chesapeake Bay and fetch exposures to the northwest, north, and

northeast along Potomac River.  Wind data from Quantico Marine Corps Base upriver reflect the frequency and

speeds of wind occurrences from 1973 to 2001 (Table 1) which characterize the locally-generated Bay waves. 

Northeasters are particularly significant in terms of the impacts of storm surge and waves on beach and

dune erosion.  Hurricanes, depending on their proximity and path can also have an impact to the Virginia Beach

coast.  On September 18, 2003, Hurricane Isabel passed through the Virginia coastal plain. The main damaging

winds began from the north and shifted to the east then south.  Beach erosion and dune scarping were significant

but areas with wide beaches offered more protection to the adjacent dunes. 

Table 1.  Summary wind conditions at Quantico Marine Corps Base from 1973-2001.

WIND DIRECTION

Wind

Speed

(mph)

Mid

Range

(mph)

North North

east

East South

east

South South

west

West North

west

Total

< 5 3 5703*

3.21+

3330

1.87

3868

2.18

4792

2.70

12257

6.90

4291

2.42

7070

3.98

15437

8.69
56748

31.95

5-11 8 17454

9.82

10087

5.68

6504

3.66

8117

4.57

22593

12.72

8515

4.79

13391

7.54

18453

10.39
105114

59.17

11-21 16 3698

2.08

1460

0.82

386

0.22

517

0.29

2030

1.14

1156

0.65

1129

0.64

4601

2.59
14977

8.43

21-31 26 165

0.09

64

0.04

34

0.02

21

0.01

60

0.03

64

0.04

102

0.06

274

0.15
784

0.44

31-41 36 7

0

1

0

2

0

0

0

1

0

1

0

7

0

7

0
26

0.01

41-50 46 0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0
1

0

>50 1

0

3

0

3

0

3

0

4

0

0

0

7

0

5

0
26

0.01

Total 27028

15.20

14945

8.41

10797

6.08

13450

7.57

36946

20.79

14027

7.9

21706

12.22

38777

21.82

177676

100.00

*Number of occurrences +Percent
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III. METHODS

A. Photo Rectification and Shoreline Digitizing

Recent and historic aerial photography was used to estimate, observe, and analyze past shoreline positions

and trends involving shore evolution for Northumberland.  Some of the photographs were available in fully

geographically referenced (georeferenced) digital form, but most were scanned and orthorectified for this project.

Aerial photos from VIMS Shoreline Studies and Submerged Aquatic Vegetation (SAV) Programs, as well

as from United States Geological Survey (USGS) archives were acquired. The years used for the shoreline change

analysis included 1937, 1953, 1969, 1994, and 2002. Color aerials were obtained for 1994 and 2002.  The 1994

imagery was processed and mosaicked by USGS, while the imagery from 2002 was mosaicked by the Virginia

Base Mapping Program (VBMP).  The aerial photography for the remaining years were mosaicked by the VIMS

Shoreline Study Program.

The images were scanned as tiffs at 600 dpi and converted to ERDAS IMAGINE (.img) format.  They

were orthorectified to a reference mosaic, the 1994 Digital Orthophoto Quarterquadrangles (DOQQ) from USGS. 

The original DOQQs were in MrSid format but were converted into .img format as well.  ERDAS Orthobase

image processing software was used to orthographically correct the individual flightlines using a bundle block

solution.  Camera lens calibration data was matched to the image location of fiducial points to define the interior

camera model.  Control points from 1994 USGS DOQQ images provide the exterior control, which is enhanced

by a large number of image-matching tie points produced automatically by the software.  A minimum of four

ground control points were used per image, allowing two points per overlap area.  The exterior and interior

models were combined with a 30-meter resolution digital elevation model (DEM) from the USGS National

Elevation Dataset (NED) to produce an orthophoto for each aerial photograph.  The orthophotographs that cover

each USGS 7.5 minute quadrangle area were adjusted to approximately uniform brightness and contrast and were

mosaicked together using the ERDAS Imagine mosaic tool to produce a one-meter resolution mosaic also in an

.img format.

To maintain an accurate match with the reference images, it was necessary to distribute the control points

evenly.  This can be challenging in areas with little development.  Good examples of control points are permanent

features such as manmade features and stable natural landmarks.  The maximum root mean square (RMS) error

allowed is 3 for each block. 

Once the aerial photos were orthorectified and mosaicked, the shorelines were digitized in ArcMap with

the mosaics in the background to help delineate and locate the shoreline.  For Northumberland’s coast, an

approximation to mean low water (MLW) was digitized.  This often was defined as the “wetted perimeter” on the

beach sand as the last high water location.  In areas where the shoreline was not clearly delineated on the aerial

photography, the location was estimated based on the experience of the digitizer.  Digitizing the shoreline brings

in, perhaps, the greatest amount of potential error because of the problems of image clarity and definition of shore

features.  A series of Northumberland dune site profiles are displayed in Figure 5 which shows beach/dune

variability.  Figure 6 shows the relationship of MHW, MLW and beach/dune system components. 

B. Rate of Change Analysis

A custom Arcview extension called "shoreline" was used to analyze shoreline rate of change.  A straight,

approximately shore parallel baseline is drawn landward of the shoreline.  The extension creates equally-spaced

transects along the baseline and calculates distance from the baseline at that location to each year's shoreline. 

The output from the extension are perpendicular transects of a length and interval specified by the user.  The

extension provides the transect number, the distance from beginning baseline to each transect, and the distance

from the baseline to each digitized shoreline in an attribute table.  The attribute table is exported to a

spreadsheet, and the distances of the digitized shoreline from the baseline are used to determine the rates of

change.  The rates of change are summarized as mean or average rates and standard deviations for each Plate.

It is very important to note that this extension is only useful on relatively straight shorelines.  In areas

that have unique shoreline morphology, such as creek mouths and spits, the data collected by this extension

may not provide an accurate representation of true shoreline change.  The shore change data was manually

checked for accuracy.  However, where the shoreline and baseline are not parallel, the rates may not give a true

indication of the rate of shoreline change.



Figure 6. Typical profile of a Chesapeake Bay dune system (from Hardaway , 2001).et al.
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IV. RESULTS

The Plates referenced in the following sections are in Appendix A.  Dune locations are shown on all photo

dates for reference only.  Dune sites and lengths are positioned accurately on the 2002 photo.  Because of changes

in coastal morphology, the actual dune site might not have existed earlier.  Site information tables are in

Appendix B.  More detailed information about Chesapeake Bay dunes and individual dune sites in

Northumberland can be found in Hardaway et al. (2001) and Hardaway et al. (2003).  Since much of the dune

data were collected several years ago and the beach and dune systems may have changed, this report is intended

as a resource for coastal zone managers and homeowners; it is not intended for use in determining legal

jurisdictional limits.

A. Reach I

Reach I begins on the upriver side of the Potomac River coast at the Yeocomico River and extends

downriver to Lewisetta.  It includes Plates 1 through 5.  Only Plate 4 has a dune site, NL78.  Plate 1 shows the

convoluted coast of Yeocomico River where shore change is minimal, and no erosion rate baselines were created. 

Plate 2 has two baselines, 2A and 2B which indicate a net long term (1937-2002) shore change rate of -1.3 and -

1.1 ft/yr respectively.  Long-term erosion rates of over -8 ft/yr occur at and adjacent to Thicket Point.  Plate 3 has

a long-term erosional trend of -2.6 ft/yr with significant recession of -5 ft/yr along the Potomac River side of the

peninsula to Judith Sound.

Plate 4 highlights the Travis Point/Lewisetta Neck and dune site NL78 which can be seen evolving

between two groins in the 1969 imagery. The embayment has become relatively stable. This evolution is reflected

in shore change at station 500.  The long-term trend for the subreach is -0.5 ft/yr.  Plate 5 has no dune sites and

has a significant long-term erosional trend of -7.3 ft/yr.  Great Point has had some of the severest erosion along

the Potomac River due to its low bank with rates greater than -25 ft/yr for the time period 1953-1969.

B. Reach II

Reach II is extends from the Coan River to Smith Point, approximately 14 miles.  Most of the coast is

relatively straight and is included in Plates 6 through 12.  Plate 6 has dune site NL73 which can be seen forming

at the mouth of Presley Creek in 1969 and has remained in place even though the inlet channel has moved upriver

over the years.  The overall long-term erosion rate along the Plate 6 shorelines is -2.6 ft/yr.  Plate 7 also has one

dune site, NL70, that has evolved over time as an erosional remnant of a once more extensive dunal spit across

the mouth of Hull Creek.  Average long-term erosion rates along the Plate 7 coast is -3.5 ft/yr.

Plate 8 has three dune sites, NL62, NL63, and NL67.  All three sites are isolated erosional remnants of a

once more extensive dune fields.  Dune site NL67 resides in front of a pond that was once an intermittent

drainage and is controlled by a groin field.  Dune sites NL63 and NL62 are creek mouth dunes lying on either

side of Cubitt Creek.  The average long-term erosion rate along the Plate 8 coast is -1.4 ft/yr.

Plate 9 includes dune sites NL61, NL59, and NL58.  All sites are remnants of a more extensive beach/dune

system which existed in 1937.  Site NL61 resides in front of Condit Pond while NL59 is controlled by a groin

field that was installed in the 1970s.  Site NL58 lies on a broad spit feature that crosses the mouth of Hack Creek

and has a secondary dune.  A few groins and a wood jetty help stabilize this site.  The Plate 9 coast has a long-

term erosion rate of only -0.3 ft/yr due, in part, to shore stabilization efforts.

Five dune sites exist along Plate 10 including NL55, NL54, NL52, NL51, and NL50.  They are all

isolated remnants of a once continuous beach/dune system.  Site NL55 developed on the old (1937) flood shoal

of Flag Pond.  The other four have been maintained and controlled by a long groin field.  Long-term average

erosion rate for Plate 10 is 0.9 ft/yr,  but with a high degree of variability between interim years.

Plate 11 has eight dune sites, all are located well landward from the 1937 shoreline.  Shoreline evolution

and intermittent shoreline hardening by bulkheads and groins created an irregular set of headlands and

embayments where sand accumulated, and beaches and dunes developed.  Isolated dune sites NL50, NL49, and

NL48 developed within an extensive groin field that created enough backshore to allow dunes to grow.  Site

NL47 developed in a large shoreline offset and embayment between adjacent man-made headlands (groins) by

1969.  Sites NL46 and NL45 came into being as the uplands evolved between headlands.  By 1994, enough

backshore had accumulated to allow dune development.  Dune sites 43B and 43A developed on beach fill

placed there over the years from maintenance dredging of the Little Wicomico River.  Constant erosion and

deposition keeps these sites very mobile.  Long-term shore change is erosional at -4.1 ft/yr.  Shorelines on both

sides of Smith Point have been influenced by the channel jetties at the mouth of the Little Wicomico River.  

The dunes sites on the Potomac River shore of Plate 12, NL43A and NL43 are segments of a semi-continuos

beach/dune system separated by a short wooded area.  Over time, major accretion against the northwest jetty

has allow these systems to evolve and are maintained, in part, by the jetty and ongoing dredging and subsequent

fill at dune site NL43B (Plate 11).  Net shore change has been positive along this subreach.   

C. Reach III

Reach III extends from Smith Point to the Great Wicomico River and includes Plates 12, 13, 14, 15, and

16.  This is a fairly continuous coast interrupted by a several small tidal creeks.  It has long fetch exposures up,

across, and down Chesapeake Bay to the north, east and southeast.

Reach III on Plate 12 encompasses the shoreline on the Chesapeake Bay side of Smith Point and includes

dune site NL42.  Shorelines on both sides of Smith Point have been influenced by the channel jetties at the

mouth of the Little Wicomico River.  Site NL42, on the Chesapeake Bay side of Smith Point is a long low

beach/dune system that is beginning to be impacted by the northward encroaching construction of groins.  The

shoreline along this subreach has experienced long-term accretion near the jetties and general recession toward

the south end of the plate boundary. Long-term shore change is -1.5 ft/yr.

The shoreline along the Plate 13 coast was once a continuous beach/dune system that has significantly

eroded with time, breached Owens Pond and left a string of isolated dunes sites.  Site NL40 has evolved on an

over wash into an adjacent unnamed pond between to groin fields.  Dune site NL38 has developed at the mouth

of Gaskin Pond that is controlled by wood jetties.  Sites NL37and NL36 developed in small, low overwashes

into adjacent small ponds.  Dune sites NL35, NL34, and NL33 are small isolated pockets that developed after

the breach into Owens Pond and the subsequent transport of sand onto the mainland coast. The erosion rates are

quite variable as a result of the breach, but the net change rate was -5.9 ft/yr.

Plate 14 includes the shorelines in and adjacent to Taskmakers Creek.   Dune sites NL32, NL31, and

NL30 presently occur along a long low beach/dune coast that receded into its present day location.  They are
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separated by short areas without dune features.  In 1937, a long spit protected the present dune sites from direct

bay wave attack.  By 1953, the spit was gone, sand entered the newly created embayment, and the foundation for

the dune sites was created.  The long-term shoreline change patterns are therefore complex but yield a net average

of -4.2 ft for the Plate 14 shorelines.

Three isolated dune sites occur on the Plate 15 including NL28, NL27, and NL26.  Site NL28 is an

erosional remnant of a spit feature that had developed in 1953 but only occurs as salient feature by 2002.  Site

NL27 evolved in a small embayment, and NL26 developed in a small protected washover.  Shore change was

variable along the Potomac River shoreline with mostly erosion along most of Bull Neck except for accretion at

Fleeton Point.  The overall net change for that subreach was -2.1 ft/yr.

Plate 16 depicts shorelines at the entrance to the Great Wicomico River.  Sites NL27 and NL26 were

discussed previously in Plate 15.  Dune sites NL23A and NL23B on Hayne Point have been around since 1953 on

a spit that has moved back and forth over the years.  

D. Reach IV

Reach IV extends form The Great Wicomico River to Indian Creek and the county line with Lancaster

County.  It is a very convoluted and complex coast dissected by many modest sized tidal creeks and rivers.  Much

of the Bay fronting coast is low and marshy.

Ingram Bay shorelines are shown in Plate 17 and include dune sites NL22A, NL22, NL21, NL20 and

NL19.    Site NL22A was once part of a large sandy spit feature (1937) but is now a small isolated remnant. 

Dune site NL22 evolved on a washover into an unnamed pond on the south side of Sandy Point. Towles Creek

had a narrow inlet and associated sandy dune shorelines on either side until it was dredged and stabilized with

jetties sometime before 1969.  Site NL20 now resides on the south side of the inlet.  Dune site NL19 has resided

in about the same place since 1937, in a small curvilinear embayment.  Long-term average erosion for Plate 17 is

-2.3 ft/yr.

Plate 18 includes two sites along the Dameron Marsh peninsula.  Site NL17 did not come into existence

until just before 1994 and occurs as a spit dune feature that continues to evolve.  Dune site NL15 also became

more prominent by 1994 in a long shallow embayment.  It appears to have reached a state of dynamic equilibrium

and will migrate as the adjacent headland coasts erode.

Four dune sites are shown on Plate 19.  Dune site NL14 came into existence sometime before 1994 in a

shallow cove. Site NL12 evolved across a small pond and can be seen as early as 1937.  Sites NL11A and NL11

reside in two adjacent bays created by three marshy headlands.  Erosion patterns are complex but headland and

bay features tend to persist over time.

Plate 20 has three dune sites.  Site NL10 was part of small spit feature in 1953 and 1969.  The small tidal

creek was all but closed off by 1994, more sand came into the embayment, and the site expanded alongshore. 

Site NL9 has been part of long curvilinear embayment on the north side of Hughlett Point since 1937, and today

represents a significant dune field.  A spit evolved up Dividing Creek as seen in 1994 imagery and became home

for NL8.  Site NL7 is also located on Dividing Creek.  However, it is not shown on the plates.  It is a delta-shaped

spit that is exposed to a bimodel wind/wave climate along the north shore of Dividing Creek.  Long-term shore

change along the Chesapeake Bay coast of Plate 20 was -2.9 ft/yr.

Dune site NL6 on Plate 21 is an erosional remnant of a longer beach/dune feature seen in 1937 imagery.  

The shoreline from Jarvis Point to Bluff Point (plate 22) has had siginificant erosion with a long term rate of     

-8.8 ft/yr.  Site NL4A is a small remainder of what was once a long barrier dune beach system about 1mile in

length up until 1969.  Then the barrier broke through leaving NL4 as a large washover into a large tidal pond.

Three isolated dune sites occur on Plate 22. Site NL3 evolved on a washover in 1969 and 1994 and is

now a cove feature.  Site NL2 was part of long spit but now resides as an erosional remnant.  As Barnes Creek

was opened up, NL1 evolved by 1994 on the south flank of the creek shore.  Long-term erosion along the Bay

coast of Plate 22 is -6.9 ft/yr.
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V. DISCUSSION: NEAR FUTURE TRENDS OF DUNE SITES

The following discussion is a delineation of shoreline trends based on past performance.  Ongoing shore

development, shore stabilization and/or beach fill, and storms will have local impacts on the near term.  “Near

Future” is quite subjective and only implies a reasonable expectation for a given shore reach to continue on its

historic course for the next 10 to 20 years.  In addition, the basis for the predictions are the shorelines digitized on

geo-rectified aerial photography which have an error associated with them (see Methods, Section III).  Each site’s

long-term and recent stability as well as a near future prediction are shown in a table in Appendix B.  This data is

intended as a resource for coastal zone managers and homeowners; it is not intended for use in

determining legal jurisdictional limits. 

A. Reach I

Site NL78, the only dune site in Reach I, should remain stable as long as the supporting groinfield remains

intact (Figure 7).

B. Reach II

Although located at the mouth of Presley Creek, an historically mobile inlet, the site NL73 may shift in

response but should keep its general dimensions and integrity(Figure 8).  Site NL70 at the mouth of Hull Creek

has been in a state of decay for years and will most likely continue that trend.  Site NL67 should remain stable as

long as the groinfield is intact (Figure 8).  Like other creek mouth dune sites, NL63 will remain a dune entity but

may move in response to inlet dynamics (Figure 8).  Site NL62 has been modified with beach fill and offshore

breakwaters so the nature of the site has changed, but the beach and associated future dune should be relatively

stable.

Even after Hurricane Isabel, sites NL61, NL59 and NL58 should be relatively stable in the near term

(Figure 8).  A slight erosional tendency occurs on the downriver end of NL58.  Site NL55 should continue to

evolve toward stability between the revetment boundaries (Figure 8).  Sites NL54, NL52, and NL51 all lie within

the confines of extensive groinfields and should be stable for the near term (Figure 8).  Site NL 50 is eroding as

the groinfield fails and the beach face retreats.

Dune sites NL49 and NL48 occur within old deteriorating wood groin field.  The primary dune faces are

often steep and slumping but the overall dune appears relatively stable for the near term.  Further loss of groin

structures may cause a recessional trend.  Site NL47 is on the tangential section of spiral embayment bounded by

groins and appears relatively stable.  The large embayment where NL46 sits is also a stable beach shore planform

(Figure 8).  Site NL45 is a sparsely vegetated low dune that is receding into an adjacent pond.  Sites 43B and 43A

are, by nature, erosional as they are dredge disposal for material from the Little Wicomico River.  Site 43, on the

other hand, is the recipient of that material and will erode and accrete as a function of beach fill periodicity but

will always retain a minimum shore position (Figure 8).

C. Reach III

Site NL42 has been historically accretionary and mobile, but the south boundary continues to be impacted

by groin construction toward the jetties which may be causing localized erosion.  Site NL40 has evolved into a

relatively stable embayment.  North of Gaskin Pond lies NL38 bounded by the channel jetty and a revetment

(Figure 9).  It should be stable for the near term as long as the north wood jetty remains intact.   A small groin

field has helped create and stabilize NL37 but NL36 is decaying as the low bank headland to the north erodes

(Figure 9).  Dune sites NL35, NL34 and NL33 are stable isolated pocket dunes on the mainland coast of Owens

Pond (Figure 9).

Sites NL32, NL31 and NL30 share the same stable subreach north of Taskmakers Creek (Figure 9).  Site

NL28 is an erosional salient while NL27 and NL26 are small stable isolated features (Figure 9).  Sites NL23A

and 23B share and accreting sand spit that should continue grow and provide dune growth elements as long as

sand is available within the littoral system (Figure 9).

D. Reach IV

Dune site NL22A is a small, relatively stable dune on the Great Wicomico River side of Sandy Point

while NL22 resides in a groin field on the Ingram Bay side (Figure 10).  Site NL21 is a small stable dune at the

mouth of Cranes Creek.   The south channel jetty into Towles Creek creates a stable north boundary for site

NL20, and a revetment creates the south boundary.  The dune at NL19 is a mostly erosional feature open to the

Bay.   Site NL17 is on a mobile spit that cannot be called stable while NL15 occupies a long, stable bay on the

north side of Dameron Marsh.

Dune sties  NL14 and NL12 are linear isolated dune features that are relatively stable but will migrate as

the controlling marsh headland erode. Currently those marsh headlands appear relatively stable unlike the

controlling marsh headlands bounding NL11A and NL11 (Figure 10).  These marsh headlands are more erosive

as they and sites NL11A and NL11 are on the exposed distal end of Ball Neck (Figure 10).

Site NL10 had evolved in a deep stable bay called Ingram Cove and NL9 although currently relatively

stable as the bounding headland erode it will leave the site more exposed and erosive (Figure 10).  Site NL8

resides on a mobile but stabilizing spit feature.  Site NL7 is a small erosional isolated dune and NL6 has resides

on stable coast bounded by revetments.  Sites NL4A and NL4 are long low stable slightly embayed dune sites

but subject to storm

overwash (Figure

10).  Sites NL3 and

NL2 are isolated

dunes that will

migrate as the

bounding peat

substrate erodes and

NL1 is on an

accreting spit that

goes into Barnes

Creek.

Figure 7.  Dune site NL78 in Reach I on Potomac River on 4 Nov 1999.
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4 Nov 1999
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3 Jun 1999
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Figure 8. Photos of Northumberland’s shoreline showing dune sites in Reach II.
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13 May 1999

Nl23B

13 May 1999

Nl27

13 May 1999

Nl33

13 May 1999

Nl36

29 Apr 1999
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Figure 9. Photos of Northumberland’s shoreline showing dune sites in Reach III.
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14 Sep 1999
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14 Sep 1999

Nl15

29 App 1999
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Figure 10. Photos of Northumberland’s shoreline showing dune sites in Reach IV.
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VI. SUMMARY

Shoreline change rates are based on aerial imagery taken at a particular point in time.  We have attempted

to portray the same shoreline feature for each date along the coast of Northumberland County.  Every 500 feet

along each baseline on each plate, the rate of change was calculated.  The mean or average rate for each plate is

shown in Table 2 for five time periods with the long-term rate determined between 1937 and 2002.  The total

average and standard deviation (Std Dev) for the entire data set of individual rates is also given. The standard

deviation shows the relative spread of values about the mean or average.  Larger standard deviation values

relative to the mean indicates a wider scatter of erosion rates about the mean while lower standard deviation

values indicates erosion rates are concentrated near the mean (i.e. all the rates calculated for the entire plate were

similar).  

The largest variability in mean shore change rates and

standard deviations were recorded for the shoreline on Plate 21 with

the rates of change and standard deviation reaching over 20 ft/yr. 

Plate 12A had standard deviations that were much larger than the

average rate of change indicating that the overall rate is probably not

indicative of the change which occurred on this section of shore. 

However, not all dates for this section of shore had mean shore

change rates with large standard deviations.  For 1959-1982, the

standard deviation was half the mean shore change rate indicating

that the shore change rates were relatively consistent for that time

period. 

When short time frames are used to determine rates of

shoreline change, shore alterations may seem amplified.  The rates

based on short-time frames can modify the overall net rates of

change.  Hopefully, the shore change patterns shown in this report

along with the aerial imagery will indicate how the coast will evolve

based on past trends and can be used to provide the basis for

appropriate shoreline management plans and strategies.  Dunes and

beaches are a valuable resource that should be either maintained,

enhanced or created in order to abate shoreline erosion and provide

sandy habitat.

Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.

Dates Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev.

1937-1953 -0.3 0.6 -0.2 0.6 -3.6 3.4 -0.6 1.9 -7.2 8.4 -5.2 2.7

1953-1969 -2.1 3.9 -4.7 3.5 -5.4 6.7 -1.4 2.1 -5.5 8.1 -4.8 3.8

1969-1994 -1.6 3.0 -0.3 0.8 -0.5 1.8 -0.3 0.7 -8.3 3.4 -0.5 3.0

1994-2002 -1.0 4.9 1.6 1.0 -1.1 4.1 1.1 1.0 -8.7 3.7 0.2 3.0

1937-2002 -1.3 2.7 -1.1 1.0 -2.6 2.7 -0.5 0.7 -7.4 5.0 -2.6 1.9

Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.

Dates Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev.

1937-1953 -4.1 1.5 -1.0 2.3 0.2 1.5 -2.4 2.8 -4.1 8.0 2.2 13.6 0.4 3.9

1953-1969 -5.6 1.7 -2.7 1.4 -1.5 1.4 -1.1 1.7 -4.6 8.1 4.1 1.3 -4.2 4.2

1969-1994 -2.0 1.9 -0.6 1.4 0.4 1.1 0.0 1.2 -3.5 5.6 4.6 3.0 -1.2 3.4

1994-2002 -3.2 3.7 -1.9 2.1 -1.1 2.0 -0.7 1.8 -5.0 7.6 0.2 4.8 -1.0 5.8

1937-2002 -3.6 1.2 -1.4 0.9 -0.3 0.4 -0.9 0.6 -4.1 2.8 3.4 4.8 -1.5 2.2

Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.

Dates Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev. Change (ft/yr) Dev.

1937-1953 -2.5 1.9 -9.4 17.0 -0.3 10.7 -1.6 5.4 -2.4 3.9 -7.7 2.1 -11.0 3.2

1953-1969 -5.9 1.8 -4.4 5.8 -3.6 3.8 -2.4 3.6 -3.2 2.0 12.2 5.7 -7.6 4.4

1969-1994 -9.4 11.0 -1.4 4.2 -3.7 3.6 -2.5 6.6 -2.6 3.7 -18.5 7.7 -3.0 1.8

1994-2002 -1.6 3.9 -2.1 7.3 2.7 6.9 -3.5 2.8 -4.5 3.4 -22.3 23.2 -9.7 6.0

1937-2002 -5.9 4.6 -4.2 3.7 -2.1 2.7 -2.3 2.9 -2.9 2.2 -8.8 3.0 -6.9 2.2

Plate 20 Plate 21 Plate 22Plate 13 Plate 14 Plate 15 Plate 17

Plate 11 Plate 12A Plate 12BPlate 7 Plate  8 Plate 9 Plate 10

Plate 5 Plate 6Plate 2A Plate 2B Plate 3 Plate 4

Table 2.  Summary shoreline rates of change and their standard deviation.
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APPENDIX A

For each Plate shown on Figure 4, Appendix A contains orthorectified aerial photography flown in 1937, 1953, 1969, 1994, and 2002.

Also shown are the digitized shorelines, identified dune sites, and an arbitrarily created baseline.

A plot shows only the relative locations of the shorelines while another one depicts the rate of shore change between dates.

A summary of the average Plate rate of change in ft/yr as well as the standard deviation for each rate is also shown.

This data is intended as a resource for coastal zone managers and homeowners;

it is not intended for use in determining legal jurisdictional limits. 

Plate 1     Plate 8     Plate 15   Plate 22

 Plate 2     Plate 9     Plate 16

 Plate 3     Plate 10   Plate 17

Plate 4     Plate 11   Plate 18

Plate 5     Plate 12   Plate 19

Plate 6     Plate 13   Plate 20

Plate 7     Plate 14   Plate 21 



APPENDIX B

The data shown in the following tables were primarily collected as part of the Chesapeake Bay Dune: Evolution and Status report 

and presented in Hardaway et al. (2001) and Hardaway et al. (2003).  Individual site characteristics may now be different due to natural or man-induced shoreline change.  

An additional table presents the results of this analysis and describes each dune site’s relative long-term, recent, and near-future predicted stability.

This data results from the position of the digitized shorelines which have an error associated with them (see Methods, Section III).

Since much of the dune data were collected several years ago and the beach and dune systems may have changed, this report is intended as a 

resource for coastal zone managers and homeowners; it is not intended for use in determining legal jurisdictional limits.



These data were collected as part of the Chesapeake Bay Dune: Evolution and Status Report (Hardaway ., 2001).
Site characteristics may now be different due to natural or man-influenced shoreline change.

et al

Location^ Dune Primary Secondary *Public
Dune Shore Dune Dune Ownership?
Site Easting Northing Date Length Site? Site?
No. (Feet) (Feet) Visited (Feet)
1 2,630,850 499,900 8/5/99 140 Yes
2 2,634,800 501,100 8/5/99 210 Yes
3 2,635,950 503,000 8/5/99 250 Yes
4 2,634,300 507,000 8/5/99 710 Yes Yes
4A 2,633,300 509,700 8/5/99 580 Yes
6 2,630,400 511,700 8/5/99 180 Yes
7 2,629,500 518,750 8/5/99 320 Yes
8 2,632,050 517,350 8/5/99 270 Yes
9 2,633,700 518,350 8/5/99 2,200 Yes
10 2,631,350 522,300 8/5/99 1,360 Yes
11 2,633,300 528,200 9/14/99 200 Yes
11A 2,633,500 528,550 9/14/99 400 Yes
14 2,634,150 533,150 9/14/99 510 Yes
15 2,635,750 535,500 9/14/99 1,360 Yes Yes
17 2,633,200 536,200 9/14/99 250 Yes Yes
19 2,632,200 538,900 9/14/99 1,050 Yes
20 2,633,400 542,150 9/14/99 290 Yes
21 2,632,250 547,380 4/29/99 170 Yes
22 2,633,150 548,600 4/29/99 390 Yes
22A 2,632,950 548,900 4/29/99 160 Yes
23A 2,631,050 552,600 5/13/99 300 Yes
23B 2,631,050 552,600 5/13/99 140 Yes
26 2,637,150 550,000 5/13/99 120 Yes
27 2,637,950 549,300 5/13/99 180 Yes
28 2,641,050 546,150 5/13/99 480 Yes
30 2,647,600 552,200 5/13/99 250 Yes
31 2,648,100 552,850 4/29/99 620 Yes
32 2,648,700 553,400 5/13/99 360 Yes
33 2,649,300 558,000 5/13/99 180 Yes
34 2,649,500 558,500 5/13/99 180 Yes
35 2,649,600 560,100 5/13/99 280 Yes
36 2,650,450 561,600 5/13/99 120 Yes
37 2,650,550 562,300 5/13/99 240 Yes
38 2,650,800 564,350 5/13/99 230 Yes

Location^ Dune Primary Secondary *Public

Dune Shore Dune Dune Ownership?
Site Easting Northing Date Length Site? Site?
No. (Feet) (Feet) Visited (Feet)
40 2,650,900 566,800 4/29/99 600 Yes
42 2,652,500 572,400 4/29/99 3,690 Yes Yes
43 2,651,150 575,100 6/3/99 2,750 Yes Yes
43A 2,650,000 575,950 6/3/99 870 Yes Yes
43B 2,649,100 576,650 6/3/99 400 Yes
45 2,648,100 577,750 6/3/99 220 Yes
46 2,647,500 578,750 6/3/99 650 Yes
47 2,646,800 579,500 6/3/99 320 Yes
48 2,643,500 582,450 6/3/99 200 Yes
49 2,642,500 583,000 6/3/99 470 Yes
50 2,641,700 583,450 6/3/99 160 Yes
51 2,640,850 583,800 6/24/99 190 Yes
52 2,640,150 584,150 6/24/99 300 Yes
54 2,637,750 585,400 6/24/99 240 Yes
55 2,633,700 587,700 6/24/99 250 Yes
58 2,630,450 589,550 6/24/99 900 Yes Yes
59 2,629,200 590,300 6/24/99 1,680 Yes Yes

61 2,626,900 591,750 6/24/99 400 Yes
62 2,620,600 594,850 11/4/99 970 Yes
63 2,619,800 595,250 11/4/99 250 Yes
67 2,615,150 596,750 11/4/99 90 Yes
70 2,608,500 598,300 11/4/99 670 Yes
73 2,599,600 601,950 11/4/99 750 Yes
78 2,586,800 614,250 11/4/99 540 Yes

*Public ownership includes governmental entities including local, state, and federal;
otherwise ownership is by the private individual.
^Location is in Virginia State Plane South, NAD 1927
‘One site with variable alongshore dune conditions

. Identified dune sites in Northumberland County as of 1999.
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Dune Site Measurements
Dune Primary Dune Secondary Dune
Shore Crest DistancefromCrest Distance From

Length Elev landward ToMLW 2nd Crest PrimaryCrest 2ndCrest 2ndCrest seaward

Site tobackbase Dune Elev to2nd Crest landward to1stbackbase

No. (Feet) (ft MLW) (Feet) (Feet) Site (ft MLW) (Feet) (Feet) (Feet)
NL 1 140 3.9 25 86
NL 2 210 5.1 45 36
NL 3 250 4.5 44 71
NL 4 710 5.6 23 144 Yes 2.6 130 77 107
NL 4A 580 4.4 69 36
NL 6 180 5.5 6 71
NL 7 320 4.2 23 45
NL 8 270 4.8 19 18
NL 9 2,200 6.3 31 40
NL 10 1,360 5.7 40 52
NL 11 200 3.3 47 39
NL 11A 400 4.3 22 66
NL 12 450 6.8 17 56
NL 14 510 5.5 37 41
NL 15 1,360 6.1 44 38
NL 17 250 3.5 81 20
NL 19 1,050 5.4 33 39
NL 20 290 5.8 50 38
NL 21* 170
NL 22 390 4.0 35 27
NL 22A 160 3.5 10 35
NL 23A 300 4.3 13 52
NL 23B 140 4.1 16 51
NL 26 120 5.0 16 45
NL 27 180 4.6 14 34
NL 28 480 4.5 15 30
NL 30 250 5.6 45 85
NL 31 620 4.5 39 48
NL 32* 360
NL 33 180 4.9 31 63
NL 34 180 5.4 77 61
NL 35 280 5.3 38 75
NL 36 120 5.0 14 43
NL 37 240 6.3 5 66
NL 38 230 3.5 45 40
NL 40 600 4.5 25 50

NL 42 3,690 5.6 69 40 Yes 9.8 125 21 56
NL 43 2,750 8.8 23 48 Yes 7.5 41 56 18
NL 43a 870 8.2 29 34 Yes 6.0 54 26 25
NL 43b 400 2.9 32 28
NL 45 220 3.2 36 35

Dune Site Measurements
Dune Primary Dune Secondary Dune
Shore Crest DistancefromCrest Distance From

Length Elev landward ToMLW 2nd Crest Primary crest 2nd Crest 2nd Crestseaward

Site tobackbase Dune Elev to2nd Crest landward to1st backbase

No. (Feet) (ft MLW) (Feet) (Feet) Site (ft MLW) (Feet) (Feet) (Feet)
NL 46 650 5.5 10 52
NL 47 320 6.2 60 35
NL 48 200 9.9 14 58
NL 49 470 9.6 3 51
NL 50 160 12.7 4 56
NL 51 190 6.7 4 44
NL 52 300 9.7 15 77
NL 54 240 6.1 10 40
NL 55 250 4.9 7 50
NL 58 900 6.6 8 49 Yes 9.0 19 92 11
NL 59 1,680 8.2 7 52 Yes 11.3 40 6 33
NL 61 400 7.5 18 52
NL 62 970 6.5 52 49
NL 63 250 5.7 19 77
NL 67 90 7.7 13 62
NL 70 670 5.9 5 78
NL 73 750 6.9 4 75
NL 78 540 6.5 10 62

These data were collected as part of the Chesapeake Bay Dune: Evolution and Status Report (Hardaway ., 2001).
Site characteristics may now be different due to natural or man-influenced shoreline change.

et al

*Not profiled

Dune site measurements in Northumberland County as of 1999.
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These data were collected as part of the Chesapeake Bay Dune: Evolution and Status Report (Hardaway ., 2001).
Site characteristics may now be different due to natural or man-influenced shoreline change.

et al

Dune Site Parameters
Fetch Shoreline Nearshore Morphologic Relative Underlying

Exposure Direction Gradient Setting Stability Substrate
Site Type of Face

No. A B C D E F
NL 37 ManInf Open Bay East Medium Bars Isolated, pocket Accretion Upland

NL 38 ManInf Open Bay East Medium Bars Ck Mouth Stable Marsh/CB

NL 40 Natural Open Bay East Medium Bars Ck Mouth Stable Marsh/CB
NL 42 ManInf OpenBay East Medium Dune Field, linear Stable Upland
NL 43 ManInf Open Bay Northeast MediumNo Bars Dune Field, linear Stable Marsh/CB
NL 43A ManInf Open Bay Northeast Medium Dune Field, linear Erosional Marsh/CB
NL 43B ManInf OpenBay Northeast Medium Ck Mouth Erosional Marsh/CB
NL 45 ManInf Open Bay Northeast Medium Bars Ck Mouth Erosional Marsh/CB
NL 46 ManInf Open Bay Northeast Medium Bars Dune Field, bay Erosional Upland

NL 47 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Marsh/CB
NL 48 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Upland
NL 49 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Upland
NL 50 ManInf Open Bay Northeast Medium Bars Isolated, linear Erosional Upland
NL 51 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Upland
NL 52 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Upland
NL 54 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Upland
NL 55 ManInf Open Bay Northeast Medium Bars Ck Mouth Stable Marsh/CB

NL 58 ManInf Open Bay Northeast Medium Bars Dune Field, linear Stable Upland
NL 59 ManInf Open Bay Northeast Medium Bars Dune Field, linear Stable Upland
NL 61 ManInf Open Bay Northeast Medium Bars Isolated, linear Stable Upland
NL 62 ManInf OpenBay Northeast Shallow Bars Ck Mouth Erosional Upland
NL 63 ManInf Open Bay Northeast Shallow Bars CkMouth Erosional Marsh/CB
NL 67 ManInf Open Bay North Medium Bars CkMouth Erosional Marsh/CB

NL 70 ManInf Riv-Bay North Medium Bars Ck Mouth Erosional Marsh/CB
NL 73 ManInf Riv-Bay Northeast Medium Bars Spit Stable Marsh/CB
NL 78 ManInf Riv-Bay East MediumNo Bars Isolated, linear Erosional Marsh/CB

Dune Site Parameters
Fetch Shoreline Nearshore Morphologic Relative Underlying

Exposure Direction Gradient Setting Stability Substrate
Site Type of Face
No. A B C D E F

NL 1 Natural Open Bay East Shallow Isolated, linear Accretion Marsh/CB
NL 2 Natural Open Bay South Shallow Bars Isolated, pocket Stable Marsh/CB
NL 3 Natural Open Bay Southeast Shallow Ck Mouth Stable Marsh/CB
NL 4 Natural Open Bay Northeast Medium Ck Mouth Stable Marsh/CB
NL 4A Natural Open Bay Northeast Medium Spit Stable Marsh/CB
NL 6 ManInf Open Bay Northeast Steep Isolated, bay Stable Upland
NL 7 Natural Riverine Southeast Steep Spit Stable Marsh/CB
NL 8 Natural Riv-Bay South Steep Spit Accretion Upland
NL 9 Natural Open Bay East Medium Dune Field, linear Stable Marsh/CB
NL 10 Natural Open Bay Northeast Medium Bars Dune Field, bay Erosional Marsh/CB
NL 11 Natural Open Bay East Medium Isolated, pocket Erosional Marsh/CB
NL 11A Natural Open Bay East Medium Isolated, pocket Erosional Marsh/CB
NL 12 Natural Open Bay East Medium Ck Mouth Stable Marsh/CB
NL 14 Natural Open Bay East Shallow Isolated, pocket Stable Marsh/CB
NL 15 Natural Open Bay Northeast Medium Dune Field, bay Stable Marsh/CB
NL 17 Natural Riv-Bay Northwest Steep Spit Erosional Upland
NL 19 Natural Open Bay East Steep Dune Field, linear Erosional Upland
NL 20 ManInf Open Bay East Medium Isolated, linear Accretion Upland

NL 21 Natural Riv-Bay East Steep Isolated, linear Stable Upland
NL 22 ManInf Riv-Bay East Medium Ck Mouth Stable Marsh/CB

NL 22A Natural Riverine Northwest Steep Spit Stable Upland
NL 23A Natural Riv-Bay West Steep Spit Accretion Upland
NL 23B Natural Riverine Southeast Steep Spit Accretion Upland
NL 26 ManInf Riverine Southwest Medium Ck Mouth Stable Marsh/CB
NL 27 Natural Riv-Bay South Shallow Isolated, pocket Stable Upland
NL 28 ManInf Open Bay South Medium Isolated, salient Accretion Upland
NL 30 Man Inf Open Bay Southeast Shallow Isolated, pocket Stable Upland
NL 31 Natural Open Bay Southeast Shallow Ck Mouth Stable Upland

NL 32 Man Inf Open Bay Southeast Shallow Ck Mouth Stable Upland

NL 33 Man Inf Open Bay East Shallow Bars Isolated, pocket Stable Upland
NL 34 Natural Open Bay East Medium Bars Isolated, pocket Stable Upland
NL 35 ManInf Open Bay East Medium Bars Isolated, pocket Stable Upland
NL 36 ManInf Open Bay East Medium Bars Isolated, pocket Erosional Marsh/CB

Dune Site Parameters
Fetch Shoreline Nearshore Morphologic Relative Underlying

Exposure Direction Gradient Setting Stability Substrate
Site Type of Face
No. A B C D E F

NL 1 Natural Open Bay East Shallow Isolated, linear Accretion Marsh/CB
NL 2 Natural Open Bay South Shallow Bars Isolated, pocket Stable Marsh/CB
NL 3 Natural Open Bay Southeast Shallow Ck Mouth Stable Marsh/CB
NL 4 Natural Open Bay Northeast Medium Ck Mouth Stable Marsh/CB
NL 4A Natural Open Bay Northeast Medium Spit Stable Marsh/CB
NL 6 ManInf Open Bay Northeast Steep Isolated, bay Stable Upland
NL 7 Natural Riverine Southeast Steep Spit Stable Marsh/CB
NL 8 Natural Riv-Bay South Steep Spit Accretion Upland
NL 9 Natural Open Bay East Medium Dune Field, linear Stable Marsh/CB
NL 10 Natural Open Bay Northeast Medium Bars Dune Field, bay Erosional Marsh/CB
NL 11 Natural Open Bay East Medium Isolated, pocket Erosional Marsh/CB
NL 11A Natural Open Bay East Medium Isolated, pocket Erosional Marsh/CB
NL 12 Natural Open Bay East Medium Ck Mouth Stable Marsh/CB
NL 14 Natural Open Bay East Shallow Isolated, pocket Stable Marsh/CB
NL 15 Natural Open Bay Northeast Medium Dune Field, bay Stable Marsh/CB
NL 17 Natural Riv-Bay Northwest Steep Spit Erosional Upland
NL 19 Natural Open Bay East Steep Dune Field, linear Erosional Upland
NL 20 ManInf Open Bay East Medium Isolated, linear Accretion Upland

NL 21 Natural Riv-Bay East Steep Isolated, linear Stable Upland
NL 22 ManInf Riv-Bay East Medium Ck Mouth Stable Marsh/CB

NL 22A Natural Riverine Northwest Steep Spit Stable Upland
NL 23A Natural Riv-Bay West Steep Spit Accretion Upland
NL 23B Natural Riverine Southeast Steep Spit Accretion Upland
NL 26 ManInf Riverine Southwest Medium Ck Mouth Stable Marsh/CB
NL 27 Natural Riv-Bay South Shallow Isolated, pocket Stable Upland
NL 28 ManInf Open Bay South Medium Isolated, salient Accretion Upland
NL 30 Man Inf Open Bay Southeast Shallow Isolated, pocket Stable Upland
NL 31 Natural Open Bay Southeast Shallow Ck Mouth Stable Upland

NL 32 Man Inf Open Bay Southeast Shallow Ck Mouth Stable Upland

NL 33 Man Inf Open Bay East Shallow Bars Isolated, pocket Stable Upland
NL 34 Natural Open Bay East Medium Bars Isolated, pocket Stable Upland
NL 35 ManInf Open Bay East Medium Bars Isolated, pocket Stable Upland
NL 36 ManInf Open Bay East Medium Bars Isolated, pocket Erosional Marsh/CB

Dune site parameters in Northumberland County as of 1999.
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These data were collected as part of the Chesapeake Bay Dune: Evolution and Status Report (Hardaway ., 2001).
Site characteristics may now be different due to natural or man-influenced shoreline change.

et al

Long-Term Recent Near

Stability Stability Future

1937-2002 1994-2002 Prediction
NL 1 Erosional Stable Accretionary

NL 2 Erosional Stable Erosional

NL 3 Erosional Erosional Erosional

NL 4 Erosional Accretionary Stable

NL 4A Erosional Erosional Stable

NL 6 Stable Stable Stable

NL 7 Accretionary Erosional Erosional

NL 8 Accretionary Erosional Stable/Accrete

NL 9 Stable Stable Erosional

NL 10 Accretionary Stable Stable

NL 11 Erosional Erosional Erosional

NL 11A Erosional Erosional Erosional

NL 12 Stable Stable Stable

NL 14 Erosional Erosional Stable

NL 15 Erosional Stable Stable

NL 17 Accretionary Erosional Erosional

NL 19 Stable Stable Erosional

NL 20 Erosional Stable Stable

NL 21 Stable Stable Stable

NL 22 Erosional Stable Stable

NL 22A Accretionary Stable Stable

NL 23A No Data Stable Accretionary

NL 23B No Data Stable Accretionary

NL 26 Erosional Stable Stable

NL 27 Erosional Stable Stable

NL 28 Accretionary Accretionary Erosional

NL 30 Erosional Stable Stable

NL 31 Accretionary Accretionary Stable

NL 32 Accretionary Stable Stable

NL 33 Erosional Stable Stable

NL 34 Erosional Stable Stable

NL 35 Erosional Stable Stable

NL 36 Erosional Stable Erosional

NL 37 Erosional Stable Stable

NL 38 Erosional Stable Stable

NL 40 Erosional Stable Stable

NL 42 Eros/Accete Stable Eros/Accete

Site

No.

Long-Term Recent Near

Stability Stability Future

1937-2002 1994-2002 Prediction
NL 43 Accretionary Stable Eros/Accete

NL 43A Erosional Erosional Erosional

NL 43B Erosional Erosional Erosional

NL 45 Erosional Erosional Erosional

NL 46 Erosional Accretionary Stable

NL 47 Erosional Erosional Stable

NL 48 Erosional Stable Stable

NL 49 Erosional Stable Stable

NL 50 Erosional Stable Erosional

NL 51 Erosional Erosional Stable

NL 52 Erosional Stable Stable

NL 54 Erosional Stable Stable

NL 55 Erosional Stable Stable

NL 58 Erosional Stable Stable

NL 59 Stable Stable Stable

NL 61 Stable Stable Stable

NL 62 Erosional Erosional Stable

NL 63 Erosional Erosional Stable

NL 67 Erosional Stable Stable

NL 70 Erosional Erosional Erosional

NL 73 Erosional Accretionary Stable

NL 78 Erosional Accretionary Stable

Site

No.

Long-term, recent stability and future predictions of shore erosion and
accretion rates for dune sites in Northumberland County.
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1 Introduction

Westmoreland County is situated along the Potomac River and Rappahannock River
(Figure 1).  Through time, the County’s shoreline has evolved, and determining the rates
and patterns of shore change provides the basis to know how a particular coast has
changed through time and how it might proceed in the future.  Along Chesapeake Bay’s
estuarine shores, winds, waves, tides and currents shape and modify coastlines by
eroding, transporting and depositing sediments. 

The purpose of this report is to document how the shore zone of Westmoreland
County has evolved since 1937.  Aerial imagery was taken for most of the Bay region
beginning that year and can be used to assess the geomorphic nature of shore change. 
Aerial photos show how the coast has changed, how beaches, dunes, bars, and spits
have grown or decayed, how barriers have breached, how inlets have changed course,
and how one shore type has displaced another or has not changed at all.  Shore change
is a natural process but, quite often, the impacts of man, through shore hardening or
inlet stabilization, come to dominate a given shore reach.  In addition to documenting
historical shorelines, the change in shore positions along the rivers and larger creeks in
Westmoreland County will be quantified in this report.  The shorelines of very irregular
coasts, small creeks around inlets, and other complicated areas will be shown but not
quantified.

2  Methods 

2.1  Photo Rectification and Shoreline Digitizing

An analysis of aerial photographs provides the historical data necessary to
understand the suite of processes that work to alter a shoreline.  Images of the
Westmoreland County Shoreline from 1937, 1953, 1969, 1994, 2002 and 2009 were
used in the analysis.  The 1994, 2002 and 2009 images were available from other
sources.  The 1994 imagery was orthorectified by the U.S. Geological Survey (USGS) and
the 2002 and 2009 imagery was orthorectified by the Virginia Base Mapping Program
(VBMP). The 1937, 1953 and 1969 photos are part of the VIMS Shoreline Studies Program
archives.  The historical aerial images acquired to cover the entire shoreline were not
always  flown on the same day. The dates for each year are: 
1937 - March 4, April 4, 7, and 17; May 7 and 31; 
1953 - October 2, 3, 11, and 26; November 2 and 27
1969 - December 5 and 11; 
The 2002 and 2009 were all flown in February, March, and April of their respective years. 
We could not ascertain the exact dates the 1994 images were flown.

Figure 1.  Location of Westmoreland County within the Chesapeake Bay estuarine system.
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The 1937, 1953  and 1969  images were scanned as tiffs at 600 dpi and converted
to ERDAS IMAGINE (.img) format.  These aerial photographs were orthographically
corrected to produce a seamless series of aerial mosaics following a set of standard
operating procedures. The 1994 Digital Orthophoto Quarter Quadrangles (DOQQ) from
USGS were used as the reference images. The 1994 photos are used rather than higher
quality, more recent aerials because of the difficulty in finding control points that match
the earliest 1937 images.

ERDAS Orthobase image processing software was used to orthographically correct
the individual flight lines using a bundle block solution.  Camera lens calibration data
were matched to the image location of fiducial points to define the interior camera
model.  Control points from 1994 USGS DOQQ images provide the exterior control,
which is enhanced by a large number of image-matching tie points produced
automatically by the software.  The exterior and interior models were combined with a
digital elevation model (DEM) from the USGS National Elevation Dataset to produce an
orthophoto for each aerial photograph.  The orthophotographs were adjusted to
approximately uniform brightness and contrast and were mosaicked together using the
ERDAS Imagine mosaic tool to produce a one-meter resolution mosaic .img format.  To
maintain an accurate match with the reference images, it is necessary to distribute the
control points evenly, when possible.  This can be challenging in areas given the lack of
ground features and poor photo quality on the earliest photos.  Good examples of
control points were manmade features such as road intersections and stable natural
landmarks such as ponds and creeks that have not changed much over time. The base of
tall features such as buildings, poles, or trees can be used, but the base can be obscured
by other features or shadows making these locations difficult to use accurately. Most
areas of the County were particularly difficult to rectify, either  due to the lack of
development when compared to the reference images or due to no development in the
historical and the reference images.

Once the aerial photos were orthorectified and mosaicked, the shorelines were
digitized in ArcMap with the mosaics in the background.  The morphologic toe of the
beach or edge of marsh was used to approximate low water.  High water limit of runup
can be difficult to determine on the shoreline due to narrow or non-existent beaches
against upland banks or vegetated cover. In areas where the shoreline was not clearly
identifiable on the aerial photography, the location was estimated based on the
experience of the digitizer.  The displayed shorelines are in shapefile format.  One
shapefile was produced for each year that was mosaicked. 

Horizontal positional accuracy is based upon orthorectification of scanned aerial
photography against the USGS digital orthothophoto quadrangles. For vertical control,
the USGS 30m DEM data was used. The 1994 USGS reference images were developed in
accordance with National Map Accuracy Standards (NMAS) for Spatial Data Accuracy at
the 1:12,000 scale.  The 2002 and 2009 Virginia Base Mapping Program’s

orthophotography were developed in accordance with the National Standard for Spatial
Data Accuracy (NSSDA).  Horizontal root mean square error (RMSE) for historical mosaics
was held to less than 20 ft. 

2.2 Rate of Change Analysis

The Digital Shoreline Analysis System (DSAS) was used to determine the rate of
change for the County’s shoreline (Himmelstoss, 2009).  All DSAS input data must be
managed within a personal geodatabase, which includes all the baselines created for
Westmoreland County and the digitized shorelines for 1937, 1953, 1969, 1994, 2002
and 2009.  Baselines were digitized about 200 feet, more or less, depending on features
and space, seaward of the 1937 shoreline and encompassed most of the County’s main
shorelines but generally did not include the smaller creeks.  It also did not include areas
that have unique shoreline morphology such as creek mouths and spits.  DSAS generated
transects perpendicular to the baseline about 33 ft apart, which were manually checked
and cleaned up.  For Westmoreland County, this method represented about 70 miles of
shoreline along 11310 transects.  

The End Point Rate (EPR) is calculated by determining the distance between the
oldest and most recent shoreline in the data and dividing it by the number of years
between them.  This method provides an accurate net rate of change over the long term
and is relatively easy to apply to most shorelines since it only requires two dates.  This
method does not use the intervening shorelines so it may not account for changes in
accretion or erosion rates that may occur through time.  However, Milligan et al. (2010a,
2010b, 2010c, 2010d) found that in several localities within the bay, EPR is a reliable
indicator of shore change even when intermediate dates exist. Average rates were
calculated along selected areas of the shore; segments are labeled in Appendix A and
shown in Table 1.

Using methodology reported in Morton et al. (2004) and National Spatial Data
Infrastructure (1998), estimates of error in orthorectification, control source, DEM and
digitizing were combined to provide an estimate of total maximum shoreline position
error.  The data sets that were orthorectified (1937, 1959, and 1969) have an estimated
total maximum shoreline position error of 20.0 ft, while the total maximum shoreline
error for the four existing datasets are estimated at  18.3 ft  for USGS and 10.2 ft for
VBMP.  The maximum annualized error for the shoreline data is +0.7 ft/yr.  The smaller
rivers and creeks are more prone to error due to their lack of good control points for
photo rectification, narrower shore features, tree and ground cover and overall smaller
rates of change.  These areas are digitized but due to the higher potential for error, rates
of change analysis are not calculated.  Many areas of Westmoreland County have shore
change rates that fall within the calculated error.  Some of the areas that show very low
accretion can be due to errors within the method described above.
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The Westmoreland County shoreline was divided into 47 plates (Figure 2) in order
to display that data in Appendices A and B.  In Appendix A, the 2009 image is shown
with only the 1937 and 2009 shorelines to show the long-term trends along.  In
Appendix B, one photo date and the associated shoreline is shown on each. These
include the photos taken in 1937, 1953, 1969, 1994, 2002 and 2009. 

3  Summary

The rates of change shown in Table 1 are averaged across large sections of
shoreline and may not be indicative of rates at specific sites within the reach. Some areas
of the County, where the shoreline change rates are categorized as accretion, have
structures along the shoreline which results in a positive long-term rate of change due to
the structures themselves.  Some of the areas with very low accretion, particularly in the
smaller creeks and rivers, may be the result of errors within photo rectification and
digitizing wooded shorelines.

Hollis Marsh has the largest erosion rate in Westmoreland County.  Other Potomac
River shoreline is eroding, but much more slowly.  This is likely do to the nature of the
material.  Hollis Marsh is a low, marsh and sand island that is easily overwashed in
storms.  Much of the main Potomac River shoreline which is exposed to the same wave
climate consists of high, consolidated banks that slump when their base of ban erodes
providing material to the shoreline.  This results in a lower erosion rate because the
shoreline accretes and the slump material must erode away before base of bank erosion
occurs again.  

This also occurs along Westmoreland’s Rappahannock River shoreline.  The
relatively lower bank shorelines and marshes in segment T erode more quickly than the
high banks in sections of shoreline.

Segment 
Name

Location
Average Rate of 
Change (ft/yr)

A Rosier Creek -0.7

B Potomac River, Mouth of Rosier Creek to Bluff Point -0.1

C Potomac River, Town of Colonial Beach 0.1

D Monroe Bay -0.2

E Potomac River, Sebastian Point to Paynes Point -0.7

F Mouth of Mattox Creek, Wirt Wharf -0.1

G Potomac River, Church Point to Westmoreland State Park -1.1

H Potomac River, Westmoreland State Park to Haulover Inlet -0.8

I Nomini Bay, Hollis Marsh -4.0

J Currioman Bay, Haulover Inlet to Nomini Creek -0.6

K Nomini Creek including Buckner Creek -0.3

L Nomini Bay, White Point to Kingcopsico Point -0.3

M Lower Machodoc Creek -0.8

N Potomac River, Grapevine Point to Ragged Point -1.1

O Potomac River, Ragged Point to Jackson Creek -0.9

P Potomac River, Jackson Creek to Sandy Point -2.2

Q Potomac River, Sandy Point to Lynch Point -1.4

R Yeocomico River -0.5

S Rappahannock River, Richmond County Line to Layton Landing Rd. -0.4

T Rappahannock River, Layton Landing Rd. to Blind Point -1.2

U Rappahannock River, Blind Point to King George County Line -0.4

Table 1.  Average end point rate of change (ft/yr) between 1937 an d2009 for segments along Westmoreland

County's shoreline.   Segment locations are show on maps in Appendix A.
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Figure 2.  Index of shoreline plates.
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The following tables provide detailed updates to the actions committed to by the participating 

jurisdictions in the 2011 Northern Neck PDC Hazard Mitigation Plan. The updates are provided by 

county in alphabetical order. Towns are included with their respective counties, also in alphabetical 

order.
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Northern Neck PDC 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

PDC - 1 
Strategy 

4.1.1 

Officially recognize the dual purpose of the 

Local Emergency Planning Committee as the 

Mitigation Advisory Committee. Use the 

Committee to review mitigation projects and 

coordinate multijurisdictional grant 

applications. 

Localities All  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 2 
Strategy 

4.1.2 

Develop recommendations for short-term and 

long-term revenue sources for mitigation, 

planning, and projects. These options could 

include grants and private sources. 

Localities All  High Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 3 
Strategy 

4.1.3 

Incorporate mitigation principals into local 

comprehensive, emergency management, and 

recovery plans. 

Localities All High  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 4 
Strategy 

4.2.1 

Provide training opportunities to 

county/municipal enforcement staff. Educate 

them on GIS, damage assessment, mitigation 

techniques, and other related topics. Explore 

short term training opportunities (e.g., one 

day) that could be delivered in the region. 

Localities All  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 5 
Strategy 

4.6.1 

Provide information for citizenry about the 

SRL program. 
Localities 

Flood, 

Coastal 
 High Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 6 
Strategy 

4.6.2 

Work in partnership with local, state, and 

federal agencies to implement SRL projects 

were appropriate. 

Localities 
Flood, 

Coastal 
 High Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 
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Northern Neck PDC 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

will provide support in 

achieving action. 

PDC - 7 
Strategy 

5.1.1 

Work with local media outlets to increase 

awareness of natural hazards. Implement 

seasonal hazard awareness weeks or days 

(e.g., hurricane preparedness week, winter 

weather awareness day.) 

Localities All Medium  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 8 
Strategy 

5.1.2 

Partner with Parent Teacher Associations and 

local schools to implement seasonal hazard 

awareness weeks or days (e.g., Masters of 

Disaster, Risk Watch) 

Localities All Low  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 9 
Strategy 

5.1.3 

Distribute packets to new residents to raise 

awareness regarding hazard risks in the 

Northern Neck. 

Localities All  Medium Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 10 
Strategy 

5.2.4 

Work with the National Weather Service to 

promote the "Turn Around, Don't Drown" 

public education campaign. 

Localities Flood Low  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 11 
Strategy 

5.3.2 

Investigate flood warning capabilities, 

including the identification of alternative safe 

routes. 

Localities 
Flood, 

Coastal 
 Medium Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 
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Northern Neck PDC 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

PDC - 12 
Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 
Localities 

Flood, 

Coastal 
Low  Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 13 
Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 14 
Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 
Localities 

Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 15 
Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six (6) months of creation or 

identification of new data. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 16 
Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 
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Northern Neck PDC 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

PDC - 17 
Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 18 
Strategy 

6.3.2 

Enforce the floodplain management  

ordinance by monitoring compliance and 

taking remedial action to correct violations. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 
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Northern Neck PDC 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

PDC - 19 
Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 20 
Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  
Localities 

Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 21 
Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Localities 
Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 

PDC - 22 
Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 
Localities 

Flood, 

Coastal 

Low 

Cancelled 

Action is firmly within 

the purview of each 

locality to address and 

complete.  NNPDC 

will provide support in 

achieving action. 
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Lancaster County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Lancaster - 1 
Strategy 

1.2.1 

Incorporate hazard mitigation techniques into 

new community facilities to minimize 

damages. 

Planning Flood High Continued 

Hazards continue, 

ordinances and policed 

updated to reflect new 

information 

Lancaster - 2 
Strategy 

1.2.3 

Encourage use of vegetation and revetments to 

reduce shoreline erosion. 
Planning Flood High Continued 

Mandated by 

Chesapeake Bay Act 

Lancaster - 3 
Strategy 

1.2.4 

Require coordinated shoreline protection plans 

in new waterfront subdivisions. 
Planning Flood Low Continued 

Not required, but 

encouraged 

Lancaster - 4 
Strategy 

1.3.1 

Consider using fee simple and/or permanent 

easement to prevent development in the 

highest priority undeveloped floodplain 

(and/or wetlands) areas. Use these areas as 

public open space for passive recreational uses 

including water access. 

Planning Flood Low Continued 

Conservation easement 

ordinance encourages 

this action 

Lancaster - 5 
Strategy 

2.2.1 

Identify existing flood prone structures that 

may benefit from mitigation measures such as 

elevation. 

Planning Flood Low Continued 

Provide support for 

homeowners interested 

in the projects 

Lancaster - 6 
Strategy 

2.2.3 

Encourage waterfront property owners in 

existing communities to consider multi-parcel 

shoreline protection strategies before they 

pursue individual approaches. 

Planning Flood Med Continued 

Adjacent property 

owners are notified 

and actions encouraged 

Lancaster - 7 
Strategy 

3.3.1 

Identify funding opportunities to replace 

vulnerable or undersized culvert stream 

crossing with bridges or larger culverts to 

reduce flood hazards. 

 Not provided 
Flood, 

Coastal   
  Canceled 

No jurisdiction 

program support.  

Lancaster - 8 
Strategy 

3.3.2 

Work with VDOT to evaluate at-risk roads 

and implement mitigation measures (e.g., 

elevation, redesign) 

Planning Flood Med Continued 

BOS makes 

recommendations 

through the six year 

secondary road plan 

Lancaster - 9 
Strategy 

3 .3. 7 

Work with private property owners, VDOT, 

and private utilities to trim or remove trees 

that could down power lines. 

Planning 
Severe 

weather 
Low Continued 

Ongoing efforts to 

communicate with 

VDOT, utilities and 

property owners 
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Lancaster County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Lancaster - 10 
Strategy 

4.2.2 

Identify training opportunities for staff to 

enhance ability to use GIS for emergency 

management needs. 

IT All Med Continued 

As technology and 

resources allow, new 

opportunities are made 

available to staff to 

more effectively utilize 

GIS in emergency 

management planning, 

response and recovery 

Lancaster - 11 
Strategy 

4.3.2 

Identify means to coordinate, collect and store 

damage assessment data in GIS format for 

each natural hazard event that causes death, 

injury, and/or property damage. 

Emergency 

Services 
All High Continued 

Use of crisis track has 

been adopted and 

implemented 

Lancaster - 12 
Strategy 

4.4.1 

Consider participating in FEMA's Community 

Rating System (CRS). 

Building 

Official 
Flood Low Continued 

Optional program, 

considering 

capabilities to support 

Lancaster - 13 
Strategy 

4.5.1 

Continue to enforce zoning and building codes 

to prevent construction within the floodplain. 

Planning / 

Building 

Official 

Flood Med Continued 

Floodplain 

requirements must be 

met for building in the 

floodplain 

Lancaster - 14 
Strategy 

5.1.5 

Develop vegetative planting programs for 

public shoreline property to serve as a model 

for public education purposes.  

Building and 

Grounds 
Flood Med Continued 

Placed vegetation in 

new public access 

projects 

Lancaster - 15 
Strategy 

5.2.1 

Encourage the purchase of flood and/or sewer 

back-up insurance. 

Emergency 

Services 
Flood Med Continued 

Information provided 

to residents through 

outreach activities 

Lancaster - 16 
Strategy 

5.2.2 

Educate residents about flood insurance and 

ICC (Increased Cost of Compliance) 

Coverage. 

Emergency 

Services 
Flood Med Continued 

Information provided 

to residents through 

outreach activities 

Lancaster - 17 
Strategy 

5.2.3 

Prepare an advisory pamphlet and distribute to 

occupants of housing units or businesses 

known to be in the floodplain advising them of 

the potential hazards in the area and of 

evacuation plans in the event of an emergency. 

Emergency 

Services 
Flood Med Continued 

Information provided 

to residents through 

outreach activities 
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Lancaster County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Lancaster - 18 
Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities.  

Emergency 

Services 

Severe 

weather 
High Continued 

All public facilities are 

so equipped; public 

encouraged through 

outreach activities 

Lancaster - 19 
Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 

Building 

Official 
Flood High Continued 

Ordinances remain 

updated to maintain 

compliance 

Lancaster - 20 
Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

IT / Planning Flood Med Continued 

Maps maintained by 

planning office and 

made available on 

County GIS website 

Lancaster - 21 
Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 
Planning Flood High Continued 

Ordinances remain 

updated to maintain 

compliance 

Lancaster - 22 
Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six ( 6) months of creation or 

identification of new data. 

Planning Flood Med Continued 

Information is 

submitted to FEMA 

for review in a timely 

manner, as received 

Lancaster - 23 
Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Planning Flood High Continued Required by ordinance 

Lancaster - 24 
Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Planning Flood High Continued 

Required by ordinance, 

updated regularly as 

new information 

becomes available 
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Lancaster County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Lancaster - 25 
Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

Planning Flood High Continued Required by ordinance 

Lancaster - 26 
Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

Planning Flood High Continued 

Regulations meet or 

exceed minimum 

requirements 

Lancaster - 27 
Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  

Emergency 

Services 
Flood Med Continued 

Information provided 

to residents through 

outreach activities 

Lancaster - 28 
Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Emergency 

Services 
Flood Med Continued 

Information provided 

to residents through 

outreach activities 
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Lancaster County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Lancaster - 29 
Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 

Emergency 

Services 
Flood Low Continued 

Staff available to assist 

residents upon request 
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Town of Irvington 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Irvington - 1 
Strategy 

1.2.3 

Encourage use of vegetation and revetments to 

reduce shoreline erosion. (also Goal #2) 

Town 

Administrator 
flood medium continue 

Chesapeake Bay 

Restoration Act 

Requirements 

Irvington - 2 
Strategy 

1.2.4 

Require coordinated shoreline protection plans 

in new waterfront subdivisions. 

Town 

Administrator  
flood low continue 

no new waterfront 

subdivisions 

Irvington - 3 
Strategy 

2.2.3 

Encourage waterfront property owners in 

existing communities to consider multi-parcel 

shoreline protection strategies before they 

pursue individual approaches. 

Town 

Administrator 
flood low continue 

as permits are 

requested 

Irvington - 4 
Strategy 

3.2.1 

Identify need for backup generators, 

communications and/or vehicles at critical 

public facilities. Develop means to address 

shortfall identified. (also Goal #4) 

Town 

Administrator 
all low continue 

very limited facilities 

and funds  

Irvington - 5 
Strategy 

3.2.2 

Consider providing necessary electrical hook-

up, wiring, and switches to allow readily 

accessible connections to emergency 

generators at selected critical public facilities. 

Town 

Administrator 
all low continue 

very limited facilities 

and funds  

Irvington - 6 
Strategy 

3.3.4 

Initiate discussion with private utility 

companies to incorporate mitigation measures 

into new and existing development and any 

infrastructure repairs. 

Town 

Administrator 
all medium continue 

continuing discussions 

with Aqua VA and 

Dominion power 

Irvington - 7 
Strategy 

3.4.1 

Initiate road clearing efforts early in wind and 

winter storms. Develop plan for quick 

deployment of road clearing support. 

Town 

Administrator  
all medium continue 

VADOT responsible 

for road clearing and 

maintenance  

Irvington - 8 
Strategy 

4.1.4 
Develop a Continuity of Operations Plan. 

town 

Administrator 
all low continue 

limited staff to 

coordinate 

Irvington - 9 
Strategy 

4.4.1 

Consider participating in FEMA's Community 

Rating System (CRS). 

Town 

Administrator 
flood low continue 

already participate in 

FEMA floor Insurance 

and mapping plans 

Irvington - 10 
Strategy 

4.5.1 

Continue to enforce zoning and building codes 

to prevent construction within the floodplain. 

Town 

Administrator 
flood medium continue  

done on an ongoing 

basis 
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Town of Irvington 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Irvington - 11 
Strategy 

5.2.1 

Encourage the purchase of flood and/or sewer 

back-up insurance. 

Town 

Administrator 
flood low continue 

limited flood plane 

properties 

Irvington - 12 
Strategy 

5.2.2 

Educate residents about flood insurance and 

ICC (Increased Cost of Compliance) 

Coverage. 

Town 

Administrator 
flood low continue 

limited properties in  

flood plane 

Irvington - 13 
Strategy 

5.2.3 

Prepare an advisory pamphlet and distribute to 

occupants of housing units or businesses 

known to be in the floodplain advising them of 

the potential hazards in the area and of 

evacuation plans in the event of an emergency. 

town 

Administrator 
flood low continue 

limited properties in 

flood plane  

Irvington - 14 
Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities. (also Goal #4). 

Town 

Administrator 
flood /all low continue 

only public facility is 

town hall and we have 

a NOAA radio 

Irvington - 15 
Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 

Town 

Administrator 
all low continue 

we are involved in 

NFIP 

Irvington - 16 
Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

Town 

Administrator  
flood low continue 

we have copies of 

floodplain maps at 

town hall for public 

inspection 

Irvington - 17 
Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 

Town 

Administrator 
flood low continue 

will do as items 

developed 

Irvington - 18 
Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six ( 6) months of creation or 

identification of new data. 

Town 

Administrator 
flood /all low continue will do as developed 

Irvington - 19 
Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Town 

Administrator 
flood low continue will do as developed 
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Town of Irvington 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Irvington - 20 
Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

town 

Administrator  
flood low continue 

have town ordinance 

which adopts and 

incorporates 

Chesapeake Bay 

Restoration Act 

Irvington - 21 
Strategy 

6.3.2 

 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

 

Town 

Administrator 
flood medium continue done on a regular basis 

Irvington - 22 
Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

Town 

Administrator  
all low continue 

We have very limited 

facilities with 

hazardous materials 

and building and 

zoning code takes care 

of residential housing.  
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Town of Irvington 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

prohibit any new residential or non-residential 

structures in the SFHA. 

Irvington - 23 
Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  

Town 

Administrator 
flood low continue 

we have very limited 

properties in flood 

planes 

Irvington - 24 
Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Town 

Administrator 
flood low continue 

done on an as needed 

basis  

Irvington - 25 
Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 

Town 

Administrator  
all low  continue 

On all types of 

insurance? 
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Town of Kilmarnock 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Kilmarnock - 1 
Strategy 

1.1.1 

Avoid establishing public service facilities and 

utilities, such as wastewater disposal facilities, 

within or near the floodplain where they might 

create a hazard if damaged during a storm. 

Planning 

Department/ 

Public Works 

flooding, 

water 

pollution 

moderate continued continued avoidance 

Kilmarnock - 2 
Strategy 

1.2.1 

Incorporate hazard mitigation techniques into 

new community facilities to minimize 

damages. (See Goal #3) 

Planning 

Department/ 

Public Works 

all moderate continued 
will continue to 

incorporate 

Kilmarnock - 3 
Strategy 

3.1.1 

Investigate all critical community facilities, 

such as county administrative offices, shelters 

(non-school buildings), fire stations, and 

police stations, to evaluate their resistance to 

flood and wind hazards. Particular attention 

will be given to the HY AC systems and 

structural integrity of the buildings. Prioritize 

facilities in known hazard areas (e.g., 

floodplains) 

Planning 

Department/ 

Public Works 

all moderate continued 
town facilities are 

continually accessed 

Kilmarnock - 4 
Strategy 

3.3.3 

Develop and implement a ditch maintenance 

program consisting of routine inspections and 

subsequent debris removal. 

Planning 

Department/ 

Public Works 

flooding moderate continued 

the town works with 

landowners and helps 

vdot keep streets clean 

Kilmarnock - 5 
Strategy 

3.3.4 

Initiate discussion with private utility 

companies to incorporate mitigation measures 

into new and existing development and any 

infrastructure repairs. 

Planning 

Department/ 

Public Works 

all moderate continued discuss when possible 

Kilmarnock - 6 
Strategy 

3.3.5 

Replace traffic lights hung from wires with 

traffic lights hung from mast arms. Install all 

new traffic lights on mast arms. Ensure traffic 

light mechanisms are weather proof. 

Planning 

Department/ 

Public Works 

wind moderate continued rely on vdot 

Kilmarnock - 7 
Strategy 

3.3.6 

Identify program of corrective actions to 

improve stormwater systems capacity to 

handle major rain events. 

Planning 

Department/ 

Public Works 

flooding moderate continued need state cooperation 

Kilmarnock - 8 
Strategy 

4.1.4 
Develop a Continuity of Operations Plan. 

Planning 

Department/ 

Public Works 

all low continued will consider 
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Town of Kilmarnock 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Kilmarnock - 9 
Strategy 

4.2.2 

Identify training opportunities for staff to 

enhance ability to use GIS for emergency 

management needs. 

Planning 

Department/ 

Public Works 

all low cancelled rely on county 

Kilmarnock - 10 
Strategy 

4.3.1 

Develop a detailed building inventory for all 

structures in the jurisdiction, which catalogues 

information such as value of the structure, 

contents, age, location (latitude and 

longitude), etc. 

Planning 

Department/ 

Public Works 

all low cancelled rely on county 

Kilmarnock - 11 
Strategy 

4.3.2 

Identify means to coordinate, collect and store 

damage assessment data in GIS format for 

each natural hazard event that causes death, 

injury, and/or property damage. 

Planning 

Department/ 

Public Works 

all low cancelled rely on county 

Kilmarnock - 12 
Strategy 

4.4.1 

Consider participating in FEMA's Community 

Rating System (CRS). 

Planning 

Department/ 

Public Works 

all low continued considering 

Kilmarnock - 13 
Strategy 

4.5.6 

Include an assessment and associated mapping 

of the jurisdiction's vulnerability to location 

specific hazards, and make appropriate 

recommendations for the use of these hazard 

areas in the next comprehensive plan. 

Planning 

Department/ 

Public Works 

all moderate continued 
considered during 

comp plan review 

Kilmarnock - 14 
Strategy 

4.5.7 

Investigate using non-conforming or 

substantial damage provision to require hazard 

retrofitting of existing development. 

Planning 

Department/ 

Public Works 

all low continued will investigate 

Kilmarnock - 15 
Strategy 

5.2.1 

Encourage the purchase of flood and/or sewer 

back-up insurance. 

Planning 

Department/ 

Public Works 

all moderate continued town will encourage 

Kilmarnock - 16 
Strategy 

5.2.2 

Educate residents about flood insurance and 

ICC (Increased Cost of Compliance) 

Coverage. 

Planning 

Department/ 

Public Works 

all moderate continued town will educate 

Kilmarnock - 17 
Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities. (also Goal #4). 

Planning 

Department/ 

Public Works 

all low continued town will encourage 
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Town of Kilmarnock 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Kilmarnock - 18 
Strategy 

5.3.3 

Investigate, develop, or enhance a regional 

public notification system such as low power 

FM or AM radio. 

Planning 

Department/ 

Public Works 

all low cancelled 

needs to be county 

wide not just town. 

Town has its own code 

red in place now but 

rely as well. 

Kilmarnock - 19 
Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 

Planning 

Department/ 

Public Works 

flooding low cancelled 
town participates in the 

NFIP 

Kilmarnock - 20 
Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

Planning 

Department/ 

Public Works 

flooding low continued town does this 

Kilmarnock - 21 
Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 

Planning 

Department/ 

Public Works 

flooding low continued town does this 

Kilmarnock - 22 
Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six ( 6) months of creation or 

identification of new data. 

Planning 

Department/ 

Public Works 

flooding low continued town does this 

Kilmarnock - 23 
Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Planning 

Department/ 

Public Works 

flooding low continued town does this 

Kilmarnock - 24 
Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Planning 

Department/ 

Public Works 

flooding low continued 
Ordinance adopted and 

maintained 
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Town of Kilmarnock 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Kilmarnock - 25 
Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

Planning 

Department/ 

Public Works 

flooding low continued town does this now 

Kilmarnock - 26 
Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

Planning 

Department/ 

Public Works 

flooding low continued considered 

Kilmarnock - 27 
Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  

Planning 

Department/ 

Public Works 

flooding low continued town does this 

Kilmarnock - 28 
Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Planning 

Department/ 

Public Works 

flooding low continued town does this 



Appendix C: 2011 Mitigation Actions Update from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

C-20 

Town of Kilmarnock 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Kilmarnock - 29 
Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 

Planning 

Department/ 

Public Works 

flooding low continued 
town provides when 

needed 
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Northumberland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Northumberland 

- 1 

Strategy 

1.1.2 

Established special setback regulations where 

shoreline erosion has been documented, and 

due to periodic storms, represents a future 

threat to life and property.  

Building and 

Zoning 

Flood, 

Coastal 

Erosion 

Low cancelled 

100 Foot CBPA RPA 

is considered an 

adequate hazard 

boundary 

Northumberland 

- 2 

Strategy 

1.1.3 

Established standards for construction which 

modify the shoreline, such as:  bulkheads, 

piers, and boat house. 

Building and 

Zoning 

Flood, 

Coastal 

Erosion 

Low cancelled 

Adjoining localities 

may have conflicting 

standards  

Northumberland 

- 3 

Strategy 

1.2.1 

Incorporate hazard mitigation techniques into 

new community facilities to minimize 

damages. (See Goal #3) 

Building and 

Zoning 
All Med continued   

Northumberland 

- 4 

Strategy 

1.2.2 

Provide incentives for property owners to 

implement mitigation measures. (also Goals 

#2 & #5) 

Building and 

Zoning 

Flood, 

Coastal 

Erosion 

Low cancelled 

Providing incentives is 

not possible at this 

time 

Northumberland 

- 5 

Strategy 

1.2.3 

Encourage use of vegetation and revetments to 

reduce shoreline erosion. (also Goal #2) 

Building and 

Zoning 

Coastal 

Erosion 
Low continued 

Not appropriate 

everywhere 

Northumberland 

- 6 

Strategy 

1.3.1 

Consider using fee simple and/or permanent 

easement to prevent development in the 

highest priority undeveloped floodplain 

(and/or wetlands) areas. Use these areas as 

public open space for passive recreational uses 

including water access. 

Building and 

Zoning 
Flood Low continued   

Northumberland 

- 7 

Strategy 

1.3.2 

Consider implementing a wetlands acquisition 

and /or restoration program. 

Building and 

Zoning 
Flood Low continued   

Northumberland 

- 8 

Strategy 

2.1.1 

Increase enforcement and education regarding 

the tie down of propane and other fuel tanks 

(also Goal # 1) 

Building and 

Zoning 

Flood, 

Wind 
Low continued   

Northumberland 

- 9 

Strategy 

2.2.1 

Identify existing flood prone structures that 

may benefit from mitigation measures such as 

elevation. 

Building and 

Zoning 
Flood Low continued   

Northumberland 

- 10 

Strategy 

2.2.2 

Investigate all manufactured homes and 

trailers to evaluate their resistance to winds 

and flood hazards. 

Building and 

Zoning 

Flood, 

Wind 
Low cancelled 

Inadequate staffing 

levels to complete task 
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Northumberland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Northumberland 

- 11 

Strategy 

2.2.3 

Encourage waterfront property owners in 

existing communities to consider multi-parcel 

shoreline protection strategies before they 

pursue individual approaches. 

Building and 

Zoning 

Coastal 

Erosion 
Med continued   

Northumberland 

- 12 

Strategy 

3.1.1 

Investigate all critical community facilities, 

such as county administrative offices, shelters 

(non-school buildings), fire stations, and 

police stations, to evaluate their resistance to 

flood and wind hazards. Particular attention 

will be given to the HY AC systems and 

structural integrity of the buildings. Prioritize 

facilities in known hazard areas (e.g., 

floodplains) 

Building and 

Zoning; 

Admin. Office 

All Med completed 

We have identified our 

at risk critical 

community facilities 

Northumberland 

- 13 

Strategy 

3.3.2 

Work with VDOT to evaluate at-risk roads 

and implement mitigation measures (e.g., 

elevation, redesign) 

Building and 

Zoning 
Flood High continued 

Working with VDOT 

now 

Northumberland 

- 14 

Strategy 

3.3.3 

Develop and implement a ditch maintenance 

program consisting of routine inspections and 

subsequent debris removal. 

Building and 

Zoning 
Flood Low cancelled 

This is VDOT's 

responsibility 

Northumberland 

- 15 

Strategy 

4.3.1 

Develop a detailed building inventory for all 

structures in the jurisdiction, which catalogues 

information such as value of the structure, 

contents, age, location (latitude and 

longitude), etc. 

Building and 

Zoning 
All Low cancelled 

Inadequate staffing 

levels to complete task 

Northumberland 

- 16 

Strategy 

4.5.1 

Continue to enforce zoning and building codes 

to prevent construction within the floodplain. 

Building and 

Zoning 

Flood, 

Wind 
Med cancelled 

County policy allows 

development in the 

floodplain provided 

the structure meets 

freeboard requirements 
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Northumberland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

and /or  foundation 

reinforcement 

Northumberland 

- 17 

Strategy 

4.5.8 

Investigate implementation of cumulative 

damage provision as part of floodplain 

ordinance. 

Building and 

Zoning 
Flood Low continued   

Northumberland 

- 18 

Strategy 

5.2.1 

Encourage the purchase of flood and/or sewer 

back-up insurance. 

Building and 

Zoning 
Flood Low continued   

Northumberland 

- 19 

Strategy 

5.2.2 

Educate residents about flood insurance and 

ICC (Increased Cost of Compliance) 

Coverage. 

Building and 

Zoning 
Flood Med continued   

Northumberland 

- 20 

Strategy 

5.2.3 

Prepare an advisory pamphlet and distribute to 

occupants of housing units or businesses 

known to be in the floodplain advising them of 

the potential hazards in the area and of 

evacuation plans in the event of an emergency. 

OEMS Flood Low continued 
Investigate adding to 

county website 

Northumberland 

- 21 

Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities. (also Goal #4). 

OEMS All Low cancelled 

NOAA Radios analog 

old school technology. 

Replace with 

automated phone call 

warning system  - 

Code Red (see added 

strategy) 

Northumberland 

- 22 

Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 

Building and 

Zoning 
Flood High continued   

Northumberland 

- 23 

Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

Building and 

Zoning 
Flood High continued   

Northumberland 

- 24 

Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 

Building and 

Zoning 
Flood High continued   
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Northumberland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Northumberland 

- 25 

Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six ( 6) months of creation or 

identification of new data. 

Building and 

Zoning 
Flood Med continued 

LOMA's sent to 

FEMA by individual 

Northumberland 

- 26 

Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Building and 

Zoning 
Flood Low continued 

Assist surveyors, as 

county staff can't make 

official determination 

Northumberland 

- 27 

Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Building and 

Zoning 
Flood Med continued   

Northumberland 

- 28 

Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

Building and 

Zoning 
Flood High continued   
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Northumberland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Northumberland 

- 29 

Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

Building and 

Zoning 
Flood High continued 

Have flood ordinance 

that requires an extra 

24 inches of freeboard 

Northumberland 

- 30 

Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  

Building and 

Zoning 
Flood Med continued   

Northumberland 

- 31 

Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Building and 

Zoning 
Flood Med continued 

Have held public 

meetings win 

conjunction with 

FEMA 

Northumberland 

- 32 

Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 

Building and 

Zoning 
All High continued   
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Richmond County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Richmond - 1  
Strategy 

1.1.1 

Avoid establishing public service facilities 

and utilities, such as wastewater disposal 

facilities, within or near the floodplain where 

they might create a hazard if damaged during 

a storm. 

health 

department 
Flood Low completed 

state health department 

takes care of this 

Richmond - 2 
Strategy 

1.1.2 

Established special setback regulations where 

shoreline erosion has been documented, and 

due to periodic storms, represents a future 

threat to life and property.  

land use 
Flood, 

Coastal 
Low cancelled not addressed 

Richmond - 3 
Strategy 

1.1.3 

Established standards for construction which 

modify the shoreline, such as:  bulkheads, 

piers, and boat house. 

VMRC Coastal Low cancelled handled by VMRC 

Richmond - 4 
Strategy 

1.2.1 

Incorporate hazard mitigation techniques into 

new community facilities to minimize 

damages. (See Goal #3) 

land use All High completed   

Richmond - 5 
Strategy 

1.2.3 

Encourage use of vegetation and revetments to 

reduce shoreline erosion. (also Goal #2) 
land use Coastal High completed   

Richmond - 6 
Strategy 

1.2.4 

Require coordinated shoreline protection plans 

in new waterfront subdivisions. 
land use Coastal High completed   

Richmond - 7 
Strategy 

1.3.1 

Consider using fee simple and/or permanent 

easement to prevent development in the 

highest priority undeveloped floodplain 

(and/or wetlands) areas. Use these areas as 

public open space for passive recreational uses 

including water access. 

land use 
Flood, 

Coastal 
Low completed 

would be submitted by 

builder for profers to 

by approved by county 

Richmond - 8 
Strategy 

1.3.2 

Consider implementing a wetlands acquisition 

and /or restoration program. 

NN Soil and 

Water 

Conservation 

District 

Coastal Moderate continued   

Richmond - 9 
Strategy 

2.1.1 

Increase enforcement and education regarding 

the tie down of propane and other fuel tanks 

(also Goal # 1) 

land use 
Wind, 

Flood 
High completed   
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Richmond County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Richmond - 10 
Strategy 

2.2.3 

Encourage waterfront property owners in 

existing communities to consider multi-parcel 

shoreline protection strategies before they 

pursue individual approaches. 

land use Coastal High continued   

Richmond - 11 
Strategy 

3.3.2 

Work with VDOT to evaluate at-risk roads 

and implement mitigation measures (e.g., 

elevation, redesign) 

county 

administrator 
Flood Low continued   

Richmond - 12 
Strategy 

3.3.4 

Initiate discussion with private utility 

companies to incorporate mitigation measures 

into new and existing development and any 

infrastructure repairs. 

Information not 

provided  

 Wind, 

Flood 

Information 

not 

provided   

cancelled 
Information not 

provided  

Richmond - 13 
Strategy 

4.2.2 

Identify training opportunities for staff to 

enhance ability to use GIS for emergency 

management needs. 

IT All High continued   

Richmond - 14 
Strategy 

4.2.3 

Evaluate the floodplain manager's roles and 

responsibilities in each local jurisdiction. 
land use 

Flood, 

Coastal 
High continued   

Richmond - 15 
Strategy 

4.3.2 

Identify means to coordinate, collect and store 

damage assessment data in GIS format for 

each natural hazard event that causes death, 

injury, and/or property damage. 

Emergency 

Management 

/IT 

All Low continued   

Richmond - 16 
Strategy 

4.4.1 

Consider participating in FEMA's Community 

Rating System (CRS). 
land use 

Flood, 

Coastal 
Low completed   

Richmond - 17 
Strategy 

4.5.1 

Continue to enforce zoning and building codes 

to prevent construction within the floodplain. 
land use 

Flood, 

Coastal 
High completed   

Richmond - 18 
Strategy 

4.5.4 

Evaluate the potential costs versus benefits of 

implementing a freeboard requirement for all 

new structures within the 100 year floodplain. 

land use 
Flood, 

Coastal 
Low continued   

Richmond - 19 
Strategy 

4.5.8 

Investigate implementation of cumulative 

damage provision as part of floodplain 

ordinance. 

Emergency 

Management 

/IT 

Flood, 

Coastal 
Low continued   
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Richmond County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Richmond - 20 
Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities. (also Goal #4). 

county 

administrator 
All High completed   

Richmond - 21 
Strategy 

5.3.4 

Work with VDOT to establish flood level 

markers along bridges and other structures to 

indicate the rise of water levels along creeks 

and rivers in potential flood prone areas. 

land use 
Flood, 

Coastal 
Low cancelled   

Richmond - 22 
Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 
land use 

Flood, 

Coastal 
Low completed   

Richmond - 23 
Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

land use 
Flood, 

Coastal 
Low completed   

Richmond - 24 
Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 
land use 

Flood, 

Coastal 
High completed   

Richmond - 25 
Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six (6) months of creation or 

identification of new data. 

land use 
Flood, 

Coastal 
Low continued 

when new information 

is available 

Richmond - 26 
Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

land use 
Flood, 

Coastal 
Low completed   

Richmond - 27 
Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

land use 
Flood, 

Coastal 
High continued   
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Richmond County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Richmond - 28 
Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

land use yes yes continued   

Richmond - 29 
Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

land use 
Flood, 

Coastal 
Low completed   

Richmond - 30 
Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  
land use 

Flood, 

Coastal 
Low cancelled up to FEMA 
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Richmond County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Richmond - 31 
Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

land use 
Flood, 

Coastal 
High continued   

Richmond - 32 
Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 
land use 

Flood, 

Coastal 
High continued   
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Westmoreland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Westmoreland - 

1 

Strategy 

1.2.1 

Incorporate hazard mitigation techniques into 

new community facilities to minimize 

damages. (See Goal #3) 

planning all 
Not 

provided  
continued 

facilities are built to 

commercial standards 

Westmoreland - 

2 

Strategy 

1.3.1 

Consider using fee simple and/or permanent 

easement to prevent development in the 

highest priority undeveloped floodplain 

(and/or wetlands) areas. Use these areas as 

public open space for passive recreational uses 

including water access. 

planning flood 

Not 

provided 

continued 
encourage for new 

development 

Westmoreland - 

3 

Strategy 

2.2.1 

Identify existing flood prone structures that 

may benefit from mitigation measures such as 

elevation. 

planning flood 

Not 

provided 
continued 

identified and some 

have been mitigated  

Westmoreland - 

4 

Strategy 

2.3.1 

Evaluate built-upon areas within the 

floodplain or along the high erosion risk 

shoreline for possible relocation and/or buy-

out. In particular, target FEMA's Repetitive 

Loss Properties throughout the Northern Neck 

for possible relocation and/or buy-out. 

planning flood 

Not 

provided 

continued 

repitive loss properties 

have been identified 

through FEMA 

Westmoreland - 

5 

Strategy 

3.3.1 

Identify funding opportunities to replace 

vulnerable or undersized culvert stream 

crossing with bridges or larger culverts to 

reduce flood hazards. 

VDOT  flood 

Not 

provided 

continued 
the county doesn’t 

maintain any roads 

Westmoreland - 

6 

Strategy 

3.3.2 

Work with VDOT to evaluate at-risk roads 

and implement mitigation measures (e.g., 

elevation, redesign) 

VDOT flood 

Not 

provided 
continued 

The county will bring 

potential issues or 

concerns to the 

attention of VDOT. 
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Westmoreland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Westmoreland - 

7 

Strategy 

3.3.4 

Initiate discussion with private utility 

companies to incorporate mitigation measures 

into new and existing development and any 

infrastructure repairs. 

planning 
flood an 

wind events 

Not 

provided 

continued 

all subdivisions are 

sent to electric 

utilitilies for their 

review prior to our 

approval planning, 

Other State Agencies 

are invited to attend 

meetings for some 

commercial projects. 

Westmoreland - 

8 

Strategy 

4.2.2 

Identify training opportunities for staff to 

enhance ability to use GIS for emergency 

management needs. 

EM all hazards 

Not 

provided 
continued 

Emergency 

Management 

coordiantes training 

for staff. 

Westmoreland - 

9 

Strategy 

4.3.2 

Identify means to coordinate, collect and store 

damage assessment data in GIS format for 

each natural hazard event that causes death, 

injury, and/or property damage. 

County Admin all hazards 

Not 

provided 
continued 

County Administration 

tracks and keeps file 

per FEMA Guidelines. 

Westmoreland - 

10 

Strategy 

4.4.1 

Consider participating in FEMA's Community 

Rating System (CRS). 
planning flood 

Not 

provided continued 

Planning staff has 

attended training on 

the CRS Program 

Westmoreland - 

11 

Strategy 

4.5.1 

Continue to enforce zoning and building codes 

to prevent construction within the floodplain. 
planning flood 

Not 

provided continued ongoing process 

Westmoreland - 

12 

Strategy 

4.5.2 

Review and revise, if required, existing 

Subdivision Ordinances to include hazard 

mitigation-related development criteria in 

order to regulate the location and construction 

of buildings and other infrastructure in known 

hazard areas. 

planning flood 

Not 

provided 

continued ongoing process 

Westmoreland - 

13 

Strategy 

4.5.4 

Evaluate the potential costs versus benefits of 

implementing a freeboard requirement for all 

new structures within the 100 year floodplain. 

planning flood 

Not 

provided continued 

Freeboard was 

increased to 18 inches 

last spring 

Westmoreland - 

14 

Strategy 

4.5.5 

Review and revise, if required the existing 

zoning ordinance to include separate zones or 

districts with appropriate development criteria 

for known hazard areas. 

planning  All 

Not 

provided 
cancelled   
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Westmoreland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Westmoreland - 

15 

Strategy 

5.2.1 

Encourage the purchase of flood and/or sewer 

back-up insurance. 
planning flood 

Not 

provided continued 

this is discussed with 

landowners along with 

floodplain issues 

Westmoreland - 

16 

Strategy 

5.2.2 

Educate residents about flood insurance and 

ICC (Increased Cost of Compliance) 

Coverage. 

planning flood 

Not 

provided continued 

this is discussed with 

landowners along with 

floodplain issues 

Westmoreland - 

17 

Strategy 

5.2.3 

Prepare an advisory pamphlet and distribute to 

occupants of housing units or businesses 

known to be in the floodplain advising them of 

the potential hazards in the area and of 

evacuation plans in the event of an emergency. 

planning flood 

Not 

provided 
continued 

Follow FEMA 

guidelines  

Westmoreland - 

18 

Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 
planning flood 

Not 

provided continued ongoing process 

Westmoreland - 

19 

Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

planning flood 

Not 

provided 
continued 

citizens request copies 

of applicable 

floodplain maps  

Westmoreland - 

20 

Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 
planning flood 

Not 

provided continued ongoing process 

Westmoreland - 

21 

Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six ( 6) months of creation or 

identification of new data. 

planning flood 

Not 

provided 
continued ongoing process 

Westmoreland - 

22 

Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

planning flood 

Not 

provided continued ongoing process 

Westmoreland - 

23 

Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

planning flood 
Not 

provided   
continued ongoing process 
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Westmoreland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Westmoreland - 

24 

Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

planning flood 

Not 

provided 
continued ongoing process 

Westmoreland - 

25 

Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

planning flood 

Not 

provided 

continued ongoing process 

Westmoreland - 

26 

Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  
planning flood 

Not 

provided 
continued ongoing process 
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Westmoreland County 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Westmoreland - 

27 

Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

planning flood 

Not 

provided 
continued ongoing process 

Westmoreland - 

28 

Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 
planning flood  

Not 

provided 
cancelled 

citizens are encouraged 

to speak with their 

insurance carrier 
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Town of Colonial Beach 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Colonial Beach - 

1 

Strategy 

2.1.1 

Increase enforcement and education regarding 

the tie down of propane and other fuel tanks 

(also Goal # 1) 

Planning wind, flood 

Not 

provided 
continued 

creating brochure to 

give to homeowners 

concerning flood 

hazards 

Colonial Beach - 

2 

Strategy 

3.1.2 

Evaluate exiting storm water system to 

determine if it is adequate for existing (or 

future) flood hazards. 

Planning flood 

Not 

provided 
continued 

researching grants to 

develop a town-wide 

stormwater 

management plan 

Colonial Beach - 

3 

Strategy 

3.3.3 

Develop and implement a ditch maintenance 

program consisting of routine inspections and 

subsequent debris removal. 

Public Works flood, wind 

Not 

provided continued 

continual maintenance 

performed by Public 

Works 

Colonial Beach - 

4 

Strategy 

3.3.6 

Identify program of corrective actions to 

improve stormwater systems capacity to 

handle major rain events. 

Planning flood 

Not 

provided 
continued 

researching grants to 

develop a town-wide 

stormwater 

management plan 

Colonial Beach - 

5 

Strategy 

4.3.1 

Develop a detailed building inventory for all 

structures in the jurisdiction, which catalogues 

information such as value of the structure, 

contents, age, location (latitude and 

longitude), etc. 

Planning all 

Not 

provided 
continued 

General Zoning Log 

contains this 

information 

Colonial Beach - 

6 

Strategy 

4.5.1 

Continue to enforce zoning and building codes 

to prevent construction within the floodplain. 
Planning Flood 

Not 

provided continued 

continual enforcement 

of Flood Plain 

Ordinance  

Colonial Beach - 

7 

Strategy 

4.5.2 

Review and revise, if required, existing 

Subdivision Ordinances to include hazard 

mitigation-related development criteria in 

order to regulate the location and construction 

of buildings and other infrastructure in known 

hazard areas. 

Planning flood 

Not 

provided 

completed 

Floodplain Ordinance 

covers regulations in 

hazard areas 

Colonial Beach - 

8 

Strategy 

4.5.5 

Review and revise, if required the existing 

zoning ordinance to include separate zones or 

districts with appropriate development criteria 

for known hazard areas. 

Planning all 

Not 

provided 
completed 

Flood Plain ordinance 

and accomanied Flood 

Plain map 

Colonial Beach - 

9 

Strategy 

4.5.6 

Include an assessment and associated mapping 

of the jurisdiction's vulnerability to location 

specific hazards, and make appropriate 

Planning all 

Not 

provided continued 
2015 Flood maps 

adopted but not 
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Town of Colonial Beach 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

recommendations for the use of these hazard 

areas in the next comprehensive plan. 

included in current 

comprehensive plan 

Colonial Beach - 

10 

Strategy 

4.5.7 

Investigate using non-conforming or 

substantial damage provision to require hazard 

retrofitting of existing development. 

Planning 
flood, 

coastal 

Not 

provided 

continued 

any improvements to 

existing non 

conforming structures 

will need to be 

conforming according 

to hazard mitigation 

techniques 

Colonial Beach - 

11 

Strategy 

5.1.4 

Publicize the location of local shelters and 

emergency phone numbers. Include a map of 

shelters in local phonebooks or on county 

websites. 

Planning all 

Not 

provided 
continued need to develop list 

Colonial Beach - 

12 

Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities. (also Goal #4). 

Planning all 

Not 

provided continued   

Colonial Beach - 

13 

Strategy 

5.3.3 

Investigate, develop, or enhance a regional 

public notification system such as low power 

FM or AM radio. 

Planning all 

Not 

provided continued   

Colonial Beach - 

14 

Strategy 

5.3.4 

Work with VDOT to establish flood level 

markers along bridges and other structures to 

indicate the rise of water levels along creeks 

and rivers in potential flood prone areas. 

Planning 
flood, 

coastal 

Not 

provided 
continued   

Colonial Beach - 

15 

Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 
Planning 

flood, 

coastal 
Not 

provided continued   

Colonial Beach - 

16 

Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

Planning 

flood, 

coastal 
Not 

provided 
continued   

Colonial Beach - 

17 

Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 
Planning 

flood, 

coastal 
Not 

provided continued   
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Town of Colonial Beach 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Colonial Beach - 

18 

Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six  (6) months of creation or 

identification of new data. 

Planning 

flood, 

coastal 
Not 

provided 
continued   

Colonial Beach - 

19 

Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Planning 

flood, 

coastal 
Not 

provided continued   

Colonial Beach - 

20 

Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Planning 

flood, 

coastal 
Not 

provided 

continued   

Colonial Beach - 

21 

Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

Planning 

flood, 

coastal 
Not 

provided continued   
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Town of Colonial Beach 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Colonial Beach - 

22 

Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

Planning 

flood, 

coastal 
Not 

provided 

continued   

Colonial Beach - 

23 

Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  
Planning 

flood, 

coastal 
Not 

provided 
continued 

creating brochure to 

give to homeowners 

concerning flood 

hazards 

Colonial Beach - 

24 

Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Planning 

flood, 

coastal 
Not 

provided continued   

Colonial Beach - 

25 

Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 
Planning 

flood, 

coastal 
Not 

provided 
continued   
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Town of Montross 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Montross - 1 
Strategy 

4.1.4 
Develop a Continuity of Operations Plan. 

Westmoreland 

County 
All Medium Continued 

The Town does not 

have a formal 

continuity of 

operations plan, but 

does participate with 

the county in planning 

for emergencies 

Montross - 2 
Strategy 

4.4.1 

Consider participating in FEMA's Community 

Rating System (CRS). 
Town Manager 

Flood, 

Coastal 

Not 

provided 

Continued 

The Town of Montross 

partners with the 

County of 

Westmoreland in the 

development of 

FEMA's Community 

Rating System 

Montross - 3 
Strategy 

5.2.1 

Encourage the purchase of flood and/or sewer 

back-up insurance. 
Town Manager 

Flood, 

Coastal 

Not 

provided 

Continued 

The Town works with 

interested property 

owners to make 

recommendations and 

stresses the importance 

of proper insurance. 

Montross - 4 
Strategy 

5.3.1 

Encourage the purchase and training on the 

use of NOAA radios. Provide NOAA radios to 

public facilities. (also Goal #4). 

Town Manager All 

Not 

provided 
Continued 

The Town purchased 

three NOAA radios.  

These radios are 

accessible to key 

personnel. 

Montross - 5 
Strategy 

6.1.1 

Maintain a voluntary agreement with FEMA 

to participate in the NFIP 

Westmoreland 

County 

 Flood, 

Coastal 

Not 

provided Continued 

Town of Montross 

partners with 

Westmoreland County  

Montross - 6 
Strategy 

6.2. l 

Maintain a publicly available copy of the 

effective Flood Insurance Rate Map (FIRM) 

and Flood Insurance Study (FIS), Support 

local requests for map updates when available. 

Town Manager 

 Flood, 

Coastal 
High Continued 

Town of Montross will 

coordinate with 

Westmoreland County 

and assistance 

Montross - 7 
Strategy 

6.2.2 

Adopt the most current DFIRM or FIRM and 

FIS as they become available. 

Westmoreland 

County 

 Flood, 

Coastal Not 

provided   
Continued 

Town of Montross will 

coordinate with 

Westmoreland County  



Appendix C: 2011 Mitigation Actions Update from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

C-41 

Town of Montross 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Montross - 8 
Strategy 

6.2.3 

Share with FEMA any new technical or 

scientific data that may result in map revisions 

within six (6) months of creation or 

identification of new data. 

Westmoreland 

County 

 Flood, 

Coastal 
Not 

provided 
Continued 

Town of Montross 

partners with 

Westmoreland County  

Montross - 9 
Strategy 

6.2.4 

Assist with local floodplain determinations 

and maintain a record of approved changes to 

the local floodplain. 

Westmoreland 

County 

 Flood, 

Coastal 
Not 

provided 
Continued 

Town of Montross 

partners with 

Westmoreland County  

Montross - 10 
Strategy 

6.3 .1 

Adopt or maintain a floodplain management 

ordinance that at a minimum regulates the 

following:  Issue permits for all proposed 

developments in the SFHA, Obtain, review, 

and utilize any base flood elevation and 

floodway data, and require BFE data for 

subdivisions proposals and other development 

proposals larger than 50 lots or 5 acres; 

Identify measures to keep all new and 

substantially improved construction 

reasonably safe from flooding to or above the 

Base Flood Elevation (BFE), including 

anchoring , using flood resistant materials, 

designing or locating utilities, and service 

facilities to prevent water damage; Document 

and maintain records of elevation data that 

document lowest floor elevation for new or 

substantially improved structures. 

Westmoreland 

County 

 Flood, 

Coastal 
Not 

provided 

Continued 

Town of Montross will 

review with 

Westmoreland County 

as the County would 

issue the permits 

Montross - 11 
Strategy 

6.3.2 

Enforce the ordinance by monitoring 

compliance and taking remedial action to 

correct violations. 

Westmoreland 

County 

  Flood, 

Coastal 

Not 

provided Continued 

The Westmoreland 

County would enforce 

this 
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Town of Montross 2011 Mitigation Actions Update 

Community 

Number 

Action 

Number 
Action Lead Office 

Hazard 

Addressed 
Priority 

2017 Action Update 

(continued/cancelled 

/completed?) 

Notes explaining 

status are required 

Montross - 12 
Strategy 

6.3.3 

Consider adoption of activities that extend 

beyond the minimum requirements, including 

those identified for participation in the 

Community Rating System, freeboard, 

prohibition of production or storage of 

chemicals in SFHA, prohibition or certain 

types of structures such as:  hospitals, nursing 

homes, jails, prohibition of certain types of 

residential housing such as manufactured 

homes, and finally floodplain ordinances, that 

prohibit any new residential or non-residential 

structures in the SFHA. 

Town Manager 

 Flood, 

Coastal 

Medium Continued 

Town of Montross will 

review with 

Westmoreland County 

as the County does 

Montross - 13 
Strategy 

6.4.1 

Educate community members about the 

availability and value of flood insurance.  
Town Manager 

 Flood, 

Coastal 

 Not 

provided  
Continued 

The Town works with 

interested property 

owners to make 

recommendations and 

stresses the importance 

of proper insurance. 

Montross - 14 
Strategy 

6.4.2 

Inform community property owners about 

changes to the DFIRMIFIRM that may impact 

their insurance rates. 

Town Manager 
 Flood, 

Coastal 
High Continued 

Town will follow-up 

with Westmoreland 

County to see if they 

have anything in place 

Montross - 15 
Strategy 

6.4.3 

Provide general assistance to community 

members relating to insurance issues. 
Town Manager 

 Flood, 

Coastal 

 Not 

provided  
Continued 

The Town works with 

interested property 

owners to make 

recommendations and 

stresses the importance 

of proper insurance. 
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 Appendix D: 2017-2022 Mitigation Actions  

 

The following tables provide detailed actions committed to by the participating jurisdictions in the 2017-

2022 Northern Neck PDC Hazard Mitigation Plan. The actions are provided by county in alphabetical 

order. Towns are included with their respective counties, also in alphabetical order. 
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The Northern Neck PDC 2017 to 2022 Mitigation Actions 

Action 

Number 

Action 

Strategy 

L
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d
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P
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Project Type - lead type in boldface 

Hazard(s) 

Addressed 

T
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o
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&
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Northern Neck - 

1 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Agency-wide High X X X X X X 

Hurricane, 

Flood, Winter 

Storm, Coastal 

Erosion, Coastal 

Storm, Tornado, 

Wildfire, 

Earthquake 

Ongoing 
Staff, FEMA 

HMA Grants 

Northern Neck - 

2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Agency-wide High X X X X X X 

Hurricane, 

Flood, Winter 

Storm, Coastal 

Erosion, Coastal 

Storm, Tornado, 

Wildfire, 

Earthquake 

Ongoing 
Staff, Member 

jurisdictions 
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Northern Neck - 

3 

Promotion, education and 

implementation of nature-based 

resiliency practices. Eligible projects 

include but are not limited to: 1. 

Ecosystem restoration approaches 

such as ecological restoration or 

forest and wetland landscape 

restoration. 2. Issue-specific 

ecosystem related approaches such as 

ecosystem-based adaptation and 

mitigation, climate adaptation and 

ecosystem-based disaster risk 

reduction. 3. Infrastructure related 

approaches such as green and blue 

infrastructure. 4. Ecosystem-based 

management approaches such as 

integrated coastal zone and water 

resources management. 5. Ecosystem 

protection approaches such as area-

based conservation and protected area 

management. 

Agency-wide High X X X X X X 

Hurricane, 

Flood, Winter 

Storm, Coastal 

Erosion, Coastal 

Storm, Tornado, 

Wildfire, 

Earthquake 

Ongoing 

Staff, State 

Agencies, Non-

governmental 

Organizations 

Northern Neck - 

4 

Promote and grow the Living 

Shoreline Initiative in both its Non-

structural and Combined 

structural/non-structural aspects. 

Actions taken may include, but are 

not limited to, grading land away 

from eroding shoreline, maintain 

riparian bugger adjacent to shorelines, 

and complement with other 

stormwater management (rain barrels, 

rain garden, conservation 

landscaping). 

Agency-wide High X X X X X X 
Flood, Coastal 

Erosion 
Ongoing 

Staff, Member 

jurisdictions, 

State Agencies, 

Non-

governmental 

Organizations 
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Lancaster - 1 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Planning Medium X X X X X X 

Hurricane, 

Flood, Winter 

Storm, Coastal 

Erosion, Coastal 

Storm, Tornado, 

Wildfire, 

Earthquake 

Ongoing County Staff 

Lancaster - 2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Planning Medium X X X    Flood, Drought Ongoing County Staff 

Lancaster - 3 

Incorporate hazard mitigation 

techniques into new community 

facilities to minimize damages. 

Planning High X X  X   Flood Ongoing County Staff 
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Lancaster - 4 

Encourage use of vegetation and 

revetments to reduce shoreline 

erosion. 

Planning High  X X X   Flood Ongoing County Staff 

Lancaster - 5 

Require coordinated shoreline 

protection plans in new waterfront 

subdivisions. 

Planning Low X X X X  X Flood Ongoing County Staff 

Lancaster - 6 

Consider using free, simple, and/or 

permanent easement to prevent 

development in the highest priority 

undeveloped Floodplain (and/or 

wetlands) areas. Use these areas as 

public open space for passive 

recreational uses including water 

access. 

Planning Low X X X    Flood Ongoing County Staff 

Lancaster - 7 

Identify existing flood prone 

structures that may benefit from 

mitigation measures such as 

elevation. 

Planning Low X X   X X Flood Ongoing County Staff 

Lancaster - 8 

Encourage waterfront property 

owners in existing communities to 

consider multi-parcel shoreline 

protection strategies before they 

pursue individual approaches. 

Planning Medium X X X    Flood Ongoing County Staff 
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Lancaster - 9 

Work with VDOT to evaluate at-risk 

roads and implement mitigation 

measures (e.g., elevation, redesign) 

Planning Medium X X  X   Flood Ongoing County Staff 

Lancaster - 10 

Work with private property owners, 

VDOT, and private utilities to trim or 

remove trees that could down power 

lines. 

Planning Low X X X X   Severe weather Ongoing County Staff 

Lancaster - 11 

Identify training opportunities for 

staff to enhance ability to use GIS for 

emergency management needs. 

IT Medium     X  All Ongoing County Staff 

Lancaster - 12 

Identify means to coordinate, collect 

and store damage assessment data in 

GIS format for each natural hazard 

event that causes death, injury, and/or 

property damage. 

Emergency 

Services 
High  X X  X  All Ongoing County Staff 

Lancaster - 13 
Consider participating in FEMA's 

Community Rating System (CRS). 

Building 

Official 
Low X    X X Flood Ongoing County Staff 
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Lancaster - 14 

Continue to enforce zoning and 

building codes to prevent 

construction within the Floodplain. 

Planning / 

Building 

Official 

Medium X X     Flood Ongoing County Staff 

Lancaster - 15 

Develop vegetative planting 

programs for public shoreline 

property to serve as a model for 

public education purposes. 

Building and 

Grounds 
Medium   X    Flood Ongoing County Staff 

Lancaster - 16 
Encourage the purchase of flood 

and/or sewer back-up insurance. 

Emergency 

Services 
Medium X     X Flood Ongoing County Staff 

Lancaster - 17 

Educate residents about flood 

insurance and ICC (Increased Cost of 

Compliance) Coverage. 

Emergency 

Services 
Medium X     X Flood Ongoing County Staff 

Lancaster - 18 

Prepare an advisory pamphlet and 

distribute to occupants of housing 

units or businesses known to be in the 

floodplain advising them of the 

potential hazards in the area and of 

evacuation plans in the event of an 

emergency. 

Emergency 

Services 
Medium X X   X X Flood Ongoing County Staff 
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Lancaster - 19 

Encourage the purchase and training 

on the use of NOAA radios. Provide 

NOAA radios to public facilities. 

Emergency 

Services 
High X    X X Severe weather Ongoing County Staff 

Lancaster - 20 
Maintain a voluntary agreement with 

FEMA to participate in the NFIP 

Building 

Official 
High X      Flood Ongoing County Staff 

Lancaster - 21 

Maintain a publicly available copy of 

the effective Flood Insurance Rate 

Map (FIRM) and Flood Insurance 

Study (FIS), Support local requests 

for map updates when available. 

IT / Planning Medium X     X Flood Ongoing County Staff 

Lancaster - 22 

Adopt the most current DFIRM or 

FIRM and FIS as they become 

available. 

Planning High X      Flood Ongoing County Staff 

Lancaster - 23 

Share with FEMA any new technical 

or scientific data that may result in 

map revisions within six (6) months 

of creation or identification of new 

data. 

Planning Medium X      Flood Ongoing County Staff 
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Lancaster - 24 

Assist with local floodplain 

determinations and maintain a record 

of approved changes to the local 

Floodplain. 

Planning High X      Flood Ongoing County Staff 

Lancaster - 25 

Adopt or maintain a Floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for All proposed 

developments in the SFHA, Obtain, 

review, and utilize any base flood 

elevation and floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep All 

new and substantially improved 

construction reasonably safe from 

Flood to or above the Base Flood 

Elevation (BFE), including anchoring 

, using Flood resistant materials, 

designing or locating utilities, and 

service facilities to prevent water 

damage; Document and maintain 

records of elevation data that 

document lowest floor elevation for 

new or substantially improved 

structures. 

Planning High X      Flood Ongoing County Staff 

Lancaster - 26 

Enforce the floodplain management 

ordinance by monitoring compliance 

and taking remedial action to correct 

violations. 

Planning High X      Flood Ongoing County Staff 
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Lancaster - 27 

Consider adoption of activities that 

extend beyond the minimum 

requirements, including those 

identified for participation in the 

Community Rating System, 

freeboard, prohibition of production 

or storage of chemicals in SFHA, 

prohibition or certain types of 

structures such as:  hospitals, nursing 

homes, jails, prohibition of certain 

types of residential housing such as 

manufactured homes, and finally 

Floodplain ordinances, that prohibit 

any new residential or non-residential 

structures in the SFHA. 

Planning High X      Flood Ongoing County Staff 

Lancaster - 28 

Educate community members about 

the availability and value of Flood 

insurance. 

Emergency 

Services 
Medium X     X Flood Ongoing County Staff 

Lancaster - 29 

Inform community property owners 

about changes to the DFIRM/FIRM 

that may impact their insurance rates. 

Emergency 

Services 
Medium      X Flood Ongoing County Staff 

Lancaster - 30 

Provide general assistance to 

community members relating to 

insurance issues. 

Emergency 

Services 
Low      X Flood Ongoing County Staff 
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Irvington - 1 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Not Provided 
Not 

Provided 
X X X X  X 

Hurricane, 

Flood, Winter 

Storm, Coastal 

Erosion, Coastal 

Storm, Tornado, 

Wildfire, 

Earthquake 

Not 

Provided 
Not Provided 

Irvington - 2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Not Provided 
Not 

Provided 
X X X X X X All 

Not 

Provided 
Not Provided 
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Kilmarnock - 1 

Avoid establishing public service 

facilities and utilities, such as 

wastewater disposal facilities, within 

or near the Floodplain where they 

might create a hazard if damaged 

during a storm. 

Public Works/ 

Planning 

Department 

Medium X X     Flood, Water 

pollution 
ongoing Town Admin 

Kilmarnock - 2 

Incorporate hazard mitigation 

techniques into new community 

facilities to minimize damages. 

Public Works/ 

Planning 

Department 

Medium X X X X   All ongoing Town Admin 

Kilmarnock - 3 

Investigate all critical community 

facilities, such as county 

administrative offices, shelters (non-

school buildings), fire stations, and 

police stations, to evaluate their 

resistance to flood and wind hazards. 

Particular attention will be given to 

the HY AC systems and structural 

integrity of the buildings. Prioritize 

facilities in known hazard areas (e.g., 

floodplains) 

Public Works/ 

Planning 

Department 

Medium X X     All ongoing Town Admin 

Kilmarnock - 4 

Develop and implement a ditch 

maintenance program consisting of 

routine inspections and subsequent 

debris removal. 

Public Works/ 

Planning 

Department 

Medium X      Flood ongoing 
Town Admin, 

State 
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Kilmarnock - 5 

Initiate discussion with private utility 

companies to incorporate mitigation 

measures into new and existing 

development and any infrastructure 

repairs. 

Public Works/ 

Planning 

Department 

Medium X X     All ongoing Town Admin 

Kilmarnock - 6 

Replace traffic lights hung from wires 

with traffic lights hung from mast 

arms. Install all new traffic lights on 

mast arms. Ensure traffic light 

mechanisms are weather proof. 

VDOT Medium X X     Wind 0-5 years VDOT 

Kilmarnock - 7 

Identify program of corrective actions 

to improve stormwater systems 

capacity to handle major rain events. 

VDOT Medium X X  X   Flood ongoing 
VDOT, Town 

Admin 

Kilmarnock - 8 
Develop a Continuity of Operations 

Plan. 

Public Works/ 

Planning 

Department 

Low    X X  All ongoing Town Admin 

Kilmarnock - 9 
Consider participating in FEMA's 

Community Rating System (CRS). 

Public Works/ 

Planning 

Department 

Low X    X X All ongoing Town Admin 

Kilmarnock - 10 

Include an assessment and associated 

mapping of the jurisdiction's 

vulnerability to location specific 

hazards, and make appropriate 

recommendations for the use of these 

hazard areas in the next 

comprehensive plan. 

Public Works/ 

Planning 

Department 

Medium X      All 0-3 year Town Admin 
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Kilmarnock - 11 

Investigate using non-conforming or 

substantial damage provision to 

require hazard retrofitting of existing 

development. 

Public Works/ 

Planning 

Department 

Low X      All ongoing Town Staff 

Kilmarnock - 12 
Encourage the purchase of flood 

and/or sewer back-up insurance. 

Public Works/ 

Planning 

Department 

Medium      X All ongoing Town Staff 

Kilmarnock - 13 

Educate residents about flood 

insurance and ICC (Increased Cost of 

Compliance) Coverage. 

Public Works/ 

Planning 

Department 

Medium      X All ongoing Town Staff 

Kilmarnock - 14 

Encourage the purchase and training 

on the use of NOAA radios. Provide 

NOAA radios to public facilities. 

Public Works/ 

Planning 

Department 

Low     X X All 5 years Town Admin 

Kilmarnock - 15 

Maintain a publicly available copy of 

the effective Flood Insurance Rate 

Map (FIRM) and Flood Insurance 

Study (FIS), Support local requests 

for map updates when available. 

Public Works/ 

Planning 

Department 

Low      X Flood ongoing Town Staff 

Kilmarnock - 16 

Adopt the most current DFIRM or 

FIRM and FIS as they become 

available. 

Public Works/ 

Planning 

Department 

Low X      Flood ongoing Town Staff 

Kilmarnock - 17 

Share with FEMA any new technical 

or scientific data that may result in 

map revisions within six (6) months 

of creation or identification of new 

data. 

Public Works/ 

Planning 

Department 

Low X      Flood ongoing Town Staff 
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Kilmarnock - 18 

Assist with local floodplain 

determinations and maintain a record 

of approved changes to the local 

Floodplain. 

Public Works/ 

Planning 

Department 

Low X      Flood ongoing Town Staff 

Kilmarnock - 19 

Adopt or maintain a floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for All proposed 

developments in the SFHA, Obtain, 

review, and utilize any base Flood 

elevation and Floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep All 

new and substantially improved 

construction reasonably safe from 

flood to or above the Base Flood 

Elevation (BFE), including anchoring 

, using Flood resistant materials, 

designing or locating utilities, and 

service facilities to prevent water 

damage; Document and maintain 

records of elevation data that 

document lowest floor elevation for 

new or substantially improved 

structures. 

Public Works/ 

Planning 

Department 

Low X      Flood 5 years Town Staff 

Kilmarnock - 20 

Enforce the ordinance by monitoring 

compliance and taking remedial 

action to correct violations. 

Public Works/ 

Planning 

Department 

Low X      Flood ongoing 

Town Staff, 

Lancaster 

County 
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Kilmarnock - 21 

Consider adoption of activities that 

extend beyond the minimum 

requirements, including those 

identified for participation in the 

Community Rating System, 

freeboard, prohibition of production 

or storage of chemicals in SFHA, 

prohibition or certain types of 

structures such as:  hospitals, nursing 

homes, jails, prohibition of certain 

types of residential housing such as 

manufactured homes, and finally 

floodplain ordinances, that prohibit 

any new residential or non-residential 

structures in the SFHA. 

Public Works/ 

Planning 

Department 

Low X    X  Flood ongoing Town Staff 

Kilmarnock - 22 

Educate community members about 

the availability and value of flood 

insurance. 

Public Works/ 

Planning 

Department 

Low      X Flood ongoing Town Staff 

Kilmarnock - 23 

Inform community property owners 

about changes to the DFIRM/FIRM 

that may impact their insurance rates. 

Public Works/ 

Planning 

Department 

Low      X Flood ongoing Town Staff 

Kilmarnock - 24 

Provide general assistance to 

community members relating to 

insurance issues. 

Public Works/ 

Planning 

Department 

Low      X Flood ongoing Town Staff 
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Kilmarnock - 25 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Public 

Works/Planni

ng 

Department 

Low X X X X X X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

ongoing Town Staff 

Kilmarnock - 26 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Public Works/ 

Planning 

Department 

Medium X X X  X  All hazards ongoing Town Staff 
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White Stone -1 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Town 

Manager with 

Town Council 

Medium/ 

Medium 

High 

X X X X  X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Town 

Manager with 

Town Council 

Medium X X X  X  All Hazards 
3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -3 

Avoid establishing public service 

facilities and utilities, such as 

wastewater disposal facilities, within 

or near the floodplain where they 

might create a hazard if damaged 

during a storm. 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 
X X     Flood 

3-5 

Years 

Staff 

FEMA Grants 

Other Grants 
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White Stone -4 

Incorporate hazard mitigation 

techniques into new community 

facilities to minimize damages. 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 
X X     All 

3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -5 

Investigate All critical community 

facilities, such as county 

administrative offices, shelters (non-

school buildings), fire stations, and 

police stations, to evaluate their 

resistance to Flood and wind hazards. 

Particular attention will be given to 

the HVAC systems and structural 

integrity of the buildings. Prioritize 

facilities in known hazard areas (e.g., 

floodplains) 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 

X X     All 
3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -6 

Evaluate exiting storm water system 

to determine if it is adequate for 

existing (or future) flood hazards. 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 
X X  X   Flood 

3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -7 

Identify need for backup generators, 

communications and/or vehicles at 

critical public facilities. Develop 

means to address shortfalls identified. 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 
X X  X X  All 

3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -8 

Consider providing necessary 

electrical hook-up, wiring, and 

switches to allow readily accessible 

connections to emergency generators 

at selected critical public facilities. 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 
X X     All 

3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -9 
Encourage the purchase of flood 

and/or sewer back-up insurance. 

Town 

Manager with 

Town Council 

Medium/

Medium 

High 

X X     Flood, Coastal 
3-5 

Years 

Staff 

FEMA Grants 

Other Grants 
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White Stone -10 

Develop and implement a ditch 

maintenance program consisting of 

routine inspections and subsequent 

debris removal. 

Town 

Manager with 

Town Council 

Medium X X  X   Flood, Coastal 
3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -11 

Identify program of corrective actions 

to improve stormwater systems 

capacity to handle major rain events. 

Town 

Manager with 

Town Council 

Medium X X  X   Flood, Coastal 
3-5 

Years 

Staff 

FEMA Grants 

Other Grants 

White Stone -12 

Continue to enforce zoning and 

building codes to prevent 

construction within the floodplain. 

Town 

Manager with 

Town Council 

Medium X X     Flood, Coastal 
3-5 

Years 

Staff 

FEMA Grants 

Other Grants 
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Northumberland - 

1 

Incorporate hazard mitigation 

techniques into new community 

facilities to minimize damages. 

Building and 

Zoning 
High X X     All 5 years County Staff 

Northumberland - 

2 

Encourage use of vegetation and 

revetments to reduce shoreline 

erosion. 

Building and 

Zoning 
Low   X    Coastal Erosion 5 years County Staff 

Northumberland - 

3 

Consider using fee simple and/or 

permanent easements to prevent 

development in the highest priority 

undeveloped Floodplain (and/or 

wetlands) areas. Use these areas as 

public open space for passive 

recreational uses including water 

access. 

Building and 

Zoning 
Low X X X   X Flood 5 years County Staff 

Northumberland - 

4 

Consider implementing a wetlands 

acquisition and /or restoration 

program. 

Building and 

Zoning 
Low  X X    Flood 5 years County Staff 

Northumberland - 

5 

Increase enforcement and education 

regarding the tie down of propane and 

other fuel tanks 

Building and 

Zoning 
Low X X    X Flood, Wind 5 years County Staff 

Northumberland - 

6 

Identify existing flood prone 

structures that may benefit from 

mitigation measures such as 

elevation. 

Building and 

Zoning 
Low X X   X X Flood 5 years County Staff 

Northumberland - 

7 

Encourage waterfront property 

owners in existing communities to 

consider multi-parcel shoreline 

protection strategies before they 

pursue individual approaches. 

Building and 

Zoning 
Medium X  X   X Coastal Erosion 5 years County Staff 
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Northumberland - 

8 

Work with VDOT to evaluate at-risk 

roads and implement mitigation 

measures (e.g., elevation, redesign) 

Building and 

Zoning 
High  X  X   Flood 5 years County Staff 

Northumberland - 

9 

Investigate implementation of 

cumulative damage provision as part 

of floodplain ordinance. 

Building and 

Zoning 
Medium X      Flood 5 years County Staff 

Northumberland - 

10 

Encourage the purchase of flood 

and/or sewer back-up insurance. 

Building and 

Zoning 
Low X   X  X Flood 5 years County Staff 

Northumberland - 

11 

Educate residents about Flood 

insurance and ICC (Increased Cost of 

Compliance) Coverage. 

Building and 

Zoning 
Medium      X Flood 5 years County Staff 

Northumberland - 

12 

Prepare an advisory pamphlet and 

distribute to occupants of housing 

units or businesses known to be in the 

floodplain advising them of the 

potential hazards in the area and of 

evacuation plans in the event of an 

emergency. 

Office of 

Emergency 

Services 

Low     X X Flood 5 years County Staff 

Northumberland - 

13 

Maintain a voluntary agreement with 

FEMA to participate in the NFIP 

Building and 

Zoning 
High X      Flood 5 years County Staff 

Northumberland - 

14 

Maintain a publicly available copy of 

the effective Flood Insurance Rate 

Map (FIRM) and Flood Insurance 

Study (FIS), Support local requests 

for map updates when available. 

Building and 

Zoning 
High X     X Flood 5 years County Staff 

Northumberland - 

15 

Adopt the most current FIRM maps 

and FIS as they become available. 

Building and 

Zoning 
High X      Flood 5 years County Staff 
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Northumberland - 

16 

Share with FEMA any new technical 

or scientific data that may result in 

map revisions within six months of 

creation or identification of new data. 

Building and 

Zoning 
Medium X      Flood 5 years County Staff 

Northumberland - 

17 

Assist with local floodplain 

determinations and maintain a record 

of approved changes to the local 

Floodplain. 

Building and 

Zoning 
High X     X Flood 5 years County Staff 

Northumberland - 

18 

Adopt or maintain a floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for All proposed 

developments in the SFHA, Obtain, 

review, and utilize any base flood 

elevation and Floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep all 

new and substantially improved 

construction reasonably safe from 

Flood to or above the Base Flood 

Elevation (BFE), including anchoring 

, using Flood resistant materials, 

designing or locating utilities, and 

service facilities to prevent water 

damage; Document and maintain 

records of elevation data that 

document lowest floor elevation for 

new or substantially improved 

structures. 

Building and 

Zoning 
High X      Flood 5 years County Staff 

Northumberland - 

19 

Enforce the ordinance by monitoring 

compliance and taking remedial 

action to correct violations. 

Building and 

Zoning 
High X      Flood 5 years County Staff 
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Northumberland - 

20 

Consider adoption of activities that 

extend beyond the minimum 

requirements, including those 

identified for participation in the 

Community Rating System, 

freeboard, prohibition of production 

or storage of chemicals in SFHA, 

prohibition or certain types of 

structures such as:  hospitals, nursing 

homes, jails, prohibition of certain 

types of residential housing such as 

manufactured homes, and finally 

Floodplain ordinances, that prohibit 

any new residential or non-residential 

structures in the SFHA. 

Building and 

Zoning 
High X      Flood 5 years County Staff 

Northumberland - 

21 

Educate community members about 

the availability and value of Flood 

insurance. 

Building and 

Zoning 
High      X Flood 5 years County Staff 

Northumberland - 

22 

Provide general assistance to 

community members relating to 

insurance issues. 

Building and 

Zoning 
High      X All 5 years County Staff 
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Northumberland - 

23 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Administrator’s 
Office 

Low X X X X X X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

5 years County Staff 

Northumberland - 

24 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Administrator’s 

Office 
Low X X X X X X All 5 years County Staff 
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Northumberland - 

25 

Maintain an Emergency Notification 

System for citizens (Code Red) which 

upon voluntary subscription, will 

notify if a NWS severe weather alert 

is activated within the County. 

Administrator’s 

Office 
High X X    X Flood, Wind 5 years County Staff 
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Richmond - 1 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Land Use, 

Admin. 
High X X X X  X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

Ongoing  

Richmond - 2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Land Use, 

Admin. 
High X X X  X  All 

2018-

2019 
 

Richmond - 3 

Consider implementing a wetlands 

acquisition and /or restoration 

program. 

Soil & Water 

Conservation 

District 

Low   X    Coastal, Flood    



Appendix D: 2017-2022 Mitigation Actions from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

D-28 

Richmond County 2017 to 2022 Mitigation Actions 

Action 

Number 

Action 

Strategy 

L
ea

d
 O

ff
ic

e
 

P
ri

o
r
it

y
 

Project Type - lead type in boldface 

Hazard(s) 

Addressed 

T
im

ef
ra

m
e
 

R
es

o
u

rc
e
s 

P
re

v
en

ti
o

n
 

P
ro

p
er

ty
  

P
ro

te
c
ti

o
n

 

N
a

tu
ra

l 

R
es

o
u

rc
e
 

P
ro

te
c
ti

o
n

 

S
tr

u
ct

u
ra

l 

E
m

er
g

en
cy

  

S
er

v
ic

es
 

E
d

u
ca

ti
o

n
  

&
 O

u
tr

ea
ch

 

Richmond - 4 

Encourage waterfront property 

owners in existing communities to 

consider multi-parcel shoreline 

protection strategies before they 

pursue individual approaches. 

Land use High X  X X  X Coastal, Flood Ongoing  

Richmond - 5 

Work with VDOT to evaluate at-risk 

roads and implement mitigation 

measures (e.g., elevation, redesign) 

County 

Admin. 
High X   X   Flood, Coastal Ongoing  

Richmond - 6 

Identify training opportunities for 

staff to enhance ability to use GIS for 

emergency management needs. 

IT High X      All Ongoing  

Richmond - 7 

Evaluate the floodplain manager's 

roles and responsibilities in each local 

jurisdiction. 

land use High X       Ongoing  

Richmond - 8 

Identify means to coordinate, collect 

and store damage assessment data in 

GIS format for each natural hazard 

event that causes death, injury, and/or 

property damage. 

Emergency 

Management/

IT 

Low X      All    

Richmond - 9 

Evaluate the potential costs versus 

benefits of implementing a freeboard 

requirement for all new structures 

within the 100 year floodplain. 

Land use Low X X     Flood, Coastal    

Richmond - 10 

Investigate implementation of 

cumulative damage provision as part 

of Floodplain ordinance. 

Emergency 

Management/

IT 

Low X      Flood, Costal    

Richmond - 11 

Share with FEMA any new technical 

or scientific data that may result in 

map revisions within six months of 

creation or identification of new data. 

Land use Low X      Flood, Coastal    
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Richmond - 12 

Adopt or maintain a floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for All proposed 

developments in the SFHA, Obtain, 

review, and utilize any base Flood 

elevation and Floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep All 

new and substantially improved 

construction reasonably safe from 

Flood to or above the Base Flood 

Elevation (BFE), including anchoring 

, using Flood resistant materials, 

designing or locating utilities, and 

service facilities to prevent water 

damage; Document and maintain 

records of elevation data that 

document lowest floor elevation for 

new or substantially improved 

structures. 

Land use High X      Flood, Coastal Ongoing  

Richmond - 13 

Enforce the ordinance by monitoring 

compliance and taking remedial 

action to correct violations. 

Land use High X      Flood, Coastal Ongoing  

Richmond - 14 

Inform community property owners 

about changes to the FIRM that may 

impact their insurance rates. 

Land use High      X Flood, Coastal Ongoing  
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Richmond - 15 

Provide general assistance to 

community members relating to 

insurance issues. 

Land use High      X Flood, Coastal Ongoing  
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Warsaw - 1 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Not Provided 
Not 

Provided 
X X X X  X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

Not 

Provided 
Not Provided 

Warsaw - 2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Not Provided  X X X  X  All 
Not 

Provided 
Not Provided 
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Westmoreland - 1 

Incorporate hazard mitigation 

techniques into new community 

facilities to minimize damages. 

Planning High X X  X   All Ongoing Staff 

Westmoreland - 2 

Consider using fee simple and/or 

permanent easement to prevent 

development in the highest priority 

undeveloped floodplain (and/or 

wetlands) areas. Use these areas as 

public open space for passive 

recreational uses including water 

access. 

Planning Medium X  X    Flood Ongoing Staff 

Westmoreland - 3 

Identify existing floodprone 

structures that may benefit from 

mitigation measures such as 

elevation. 

Planning Medium X X    X Flood Ongoing Staff 

Westmoreland - 4 

Evaluate built-upon areas within the 

floodplain or along the high erosion 

risk shoreline for possible relocation 

and/or buy-out. In particular, target 

FEMA's Repetitive Loss Properties 

throughout the Northern Neck for 

possible relocation and/or buy-out. 

Planning Medium X X X    Flood Ongoing Staff 

Westmoreland - 5 

Identify funding opportunities to 

replace vulnerable or undersized 

culvert stream crossing with bridges 

or larger culverts to reduce food 

hazards. 

VDOT Medium  X  X   Flood Ongoing VDOT 
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Westmoreland - 6 

Work with VDOT to evaluate at-risk 

roads and implement mitigation 

measures (e.g., elevation, redesign) 

VDOT Medium X X  X   Flood Ongoing Staff - VDOT 

Westmoreland - 7 

Initiate discussion with private utility 

companies to incorporate mitigation 

measures into new and existing 

development and any infrastructure 

repairs. 

Planning Low X X  X   Flood, Wind Ongoing Staff 

Westmoreland - 8 

Identify training opportunities for 

staff to enhance ability to use GIS for 

emergency management needs. 

Emergency 

Management 
High X    X  All 1-3 years Staff 

Westmoreland - 9 

Identify means to coordinate, collect 

and store damage assessment data in 

GIS format for each natural hazard 

event that causes death, injury, and/or 

property damage. 

County 

Admin. 
High X    X  All 1-3 years Staff - VDEM 

Westmoreland - 

10 

Consider participating in FEMA's 

Community Rating System (CRS). 
Planning High X      Flood, Coasta 

1-3 

Years 
Staff - VDEM 

Westmoreland - 

11 

Continue to enforce zoning and 

building codes to prevent 

construction within the floodplain. 

Planning Medium X      Flood, Coastal  Ongoing Staff 

Westmoreland - 

12 

Review and revise, if required, 

existing Subdivision Ordinances to 

include hazard mitigation-related 

development criteria in order to 

regulate the location and construction 

of buildings and other infrastructure 

in known hazard areas. 

Planning Medium X      Flood, Coastal  Ongoing Staff 
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Westmoreland - 

13 

Evaluate the potential costs versus 

benefits of continuing the freeboard 

requirement for all new structures 

within the 100 year floodplain. 

Planning Low X      Flood, Coastal  Ongoing Staff 

Westmoreland - 

14 

Encourage the purchase of flood 

and/or sewer back-up insurance. 
Planning Medium X X    X Flood Ongoing Staff - Grants 

Westmoreland - 

15 

Educate residents about flood 

insurance and ICC (Increased Cost of 

Compliance) Coverage. 

Planning Medium      X Flood Ongoing Staff 

Westmoreland - 

16 

Prepare an advisory pamphlet and 

distribute to occupants of housing 

units or businesses known to be in the 

floodplain advising them of the 

potential hazards in the area and of 

evacuation plans in the event of an 

emergency. 

Planning Low     X X Flood Ongoing Staff 

Westmoreland - 

17 

Maintain a voluntary agreement with 

FEMA to participate in the NFIP 
Planning High X      Flood Ongoing Staff 

Westmoreland - 

18 

Maintain a publicly available copy of 

the effective Flood Insurance Rate 

Map (FIRM) and Flood Insurance 

Study (FIS), Support local requests 

for map updates when available. 

Planning Low X     X Flood 1-3 years Staff 

Westmoreland - 

19 

Adopt the most current DFIRM or 

FIRM and FIS as they become 

available. 

Planning Low X      Flood 
1-3 

Years 
Staff 
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Westmoreland - 

20 

Share with FEMA any new technical 

or scientific data that may result in 

map revisions within six months of 

creation or identification of new data. 

Planning Medium X      Flood Ongoing Staff 

Westmoreland - 

21 

Assist with local floodplain 

determinations and maintain a record 

of approved changes to the local 

Floodplain. 

Planning Low X     X Flood Ongoing Staff 

Westmoreland - 

22 

Adopt or maintain a floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for All proposed 

developments in the SFHA, Obtain, 

review, and utilize any base Flood 

elevation and Floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep All 

new and substantially improved 

construction reasonably safe from 

Flood to or above the Base Flood 

Elevation (BFE), including anchoring 

, using flood resistant materials, 

designing or locating utilities, and 

service facilities to prevent water 

damage; Document and maintain 

records of elevation data that 

document lowest floor elevation for 

new or substantially improved 

structures. 

Planning Medium X      Flood Ongoing Staff 
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Westmoreland - 

23 

Enforce the ordinance by monitoring 

compliance and taking remedial 

action to correct violations. 

Planning Medium X      Flood Ongoing Staff 

Westmoreland - 

24 

Consider adoption of activities that 

extend beyond the minimum 

requirements, including those 

identified for participation in the 

Community Rating System, 

freeboard, prohibition of production 

or storage of chemicals in SFHA, 

prohibition or certain types of 

structures such as:  hospitals, nursing 

homes, jails, prohibition of certain 

types of residential housing such as 

manufactured homes, and finally 

floodplain ordinances, that prohibit 

any new residential or non-residential 

structures in the SFHA. 

Planning Low X      Flood Ongoing Staff 

Westmoreland - 

25 

Educate community members about 

the availability and value of flood 

insurance. 

Planning Medium      X Flood Ongoing Staff 

Westmoreland - 

26 

Inform community property owners 

about changes to the DFIRM/FIRM 

that may impact their insurance rates. 

Planning Medium      X Flood Ongoing Staff 
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Westmoreland - 

27 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. Wastewater and water 

supply system hardening and 

mitigation. 

Planning High X X X X X X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

Ongoing Staff 

Westmoreland - 

28 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Planning Medium X X X  X  All Ongoing Staff 
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Westmoreland – 

29 

Evaluate mitigation funding programs 

to seek a solution to and funding 

sources to address Stratford Hall area 

erosion and cliff failure issues. 

Planning; 

Emergency 

Management 

High  X     
Hurricane, 

Flooding, 

Coastal Erosion 

Ongoing Staff 

Westmoreland – 

30 

Work with VDOT and the Town of 

Colonial Beach to seek ingress and 

egress access issue solutions. 

Planning, 

Emergency 

Management; 

Town of 

Colonial 

Beach; 

VDOT 

High X   X X  Hurricane, 

Flooding 
Ongoing Staff 
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Colonial Beach - 

1 

Increase enforcement and education 

regarding the tie down of propane and 

other fuel tanks 

Planning 

Department 
High X X    X 

Flood, Coastal, 

Wind 
0-3 years Staff 

Colonial Beach - 

2 

Evaluate exiting storm water system 

to determine if it is adequate for 

existing (or future) flood Hazards. 

Planning 

Department 
Medium X      Flood, Coastal 3-5 years Staff 

Colonial Beach - 

3 

Develop and implement a ditch 

maintenance program consisting of 

routine inspections and subsequent 

debris removal. 

Public Works 

Department 
High X X     Flood, Coastal Ongoing Staff 

Colonial Beach - 

4 

Identify program of corrective actions 

to improve stormwater systems 

capacity to handle major rain events. 

Planning 

Department 
Medium X      Flood, Coastal 2-3 years 

FEMA Grant or 

similar 

Colonial Beach - 

5 

Develop a detailed building inventory 

for all structures in the jurisdiction, 

which catalogues information such as 

value of the structure, contents, age, 

location (latitude and longitude), etc. 

Planning 

Department 
High X      All Ongoing Staff 

Colonial Beach - 

6 

Continue to enforce zoning and 

building codes to prevent 

construction within the floodplain. 

Planning 

Department 
High X      Flood, Coastal Ongoing Staff 

Colonial Beach - 

7 

Include an assessment and associated 

mapping of the jurisdiction's 

vulnerability to location specific 

hazards, and make appropriate 

recommendations for the use of these 

hazard areas in the next 

comprehensive plan. 

Planning 

Department 
Medium X      All 3 years 

Technical 

Consulting 
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Colonial Beach - 

8 

Investigate using non-conforming or 

substantial damage provision to 

require hazard retrofitting of existing 

development. 

Planning 

Department 
Medium X X     Flood, Coastal Ongoing Staff 

Colonial Beach - 

9 

Publicize the location of local shelters 

and emergency phone numbers. 

Include a map of shelters in local 

phonebooks or on county websites. 

Planning 

Department 
Low      X All Ongoing Staff 

Colonial Beach - 

10 

Encourage the purchase and training 

on the use of NOAA radios. Provide 

NOAA radios to public facilities. 

Planning 

Department 
Low     X X All 5 years 

Regional 

Collaboration 

Colonial Beach - 

11 

Investigate, develop, or enhance a 

regional public notification system 

such as low power FM or AM radio. 

Planning 

Department 
Low X    X X All 5 years 

Regional 

Collaboration 

Colonial Beach - 

12 

Work with VDOT to establish flood 

level markers along bridges and other 

structures to indicate the rise of water 

levels along creeks and rivers in 

potential flood prone areas. 

Planning 

Department 
Low X     X Flood, Coastal Ongoing Staff 

Colonial Beach - 

13 

Maintain a voluntary agreement with 

FEMA to participate in the NFIP 

Planning 

Department 
High X      Flood, Coastal Ongoing Staff 

Colonial Beach - 

14 

Maintain a publicly available copy of 

the effective Flood Insurance Rate 

Map (FIRM) and Flood Insurance 

Study (FIS), Support local requests 

for map updates when available. 

Planning 

Department 
Low X     X Flood, Coastal Ongoing Staff 
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Colonial Beach - 

15 

Adopt the most current FIRM or 

FIRM and FIS as they become 

available. 

Planning 

Department 
High X      Flood, Coastal Ongoing Staff 

Colonial Beach - 

16 

Share with FEMA any new technical 

or scientific data that may result in 

map revisions within six (6) months 

of creation or identification of new 

data. 

Planning 

Department 
High X      Flood, Coastal Ongoing Staff 

Colonial Beach - 

17 

Assist with local floodplain 

determinations and maintain a record 

of approved changes to the local 

Floodplain. 

Planning 

Department 
High X     X Flood, Coastal Ongoing 

Staff, 

Appropriate 

Agencies 
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Colonial Beach - 

18 

Adopt or maintain a floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for all proposed 

developments in the SFHA, Obtain, 

review, and utilize any base Flood 

elevation and Floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep All 

new and substantially improved 

construction reasonably safe from 

flood to or above the Base Flood 

Elevation (BFE), including anchoring 

, using flood resistant materials, 

designing or locating utilities, and 

service facilities to prevent water 

damage; Document and maintain 

records of elevation data that 

document lowest floor elevation for 

new or substantially improved 

structures. 

Planning 

Department 
High X      Flood, Coastal Ongoing Staff 

Colonial Beach - 

19 

Enforce the ordinance by monitoring 

compliance and taking remedial 

action to correct violations. 

Planning 

Department 
High X      Flood, Coastal Ongoing Staff 
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Colonial Beach - 

20 

Consider adoption of activities that 

extend beyond the minimum 

requirements, including those 

identified for participation in the 

Community Rating System, 

freeboard, prohibition of production 

or storage of chemicals in SFHA, 

prohibition or certain types of 

structures such as:  hospitals, nursing 

homes, jails, prohibition of certain 

types of residential housing such as 

manufactured homes, and finally 

Floodplain ordinances, that prohibit 

any new residential or non-residential 

structures in the SFHA. 

Planning 

Department 
Low X      Flood, Coastal Ongoing Staff 

Colonial Beach - 

21 

Educate community members about 

the availability and value of flood 

insurance. 

Planning 

Department 
High      X Flood, Coastal Ongoing Staff 

Colonial Beach - 

22 

Inform community property owners 

about changes to the FIRM that may 

impact their insurance rates. 

Planning 

Department 
High      X Flood, Coastal Ongoing Staff 

Colonial Beach - 

23 

Provide general assistance to 

community members relating to 

insurance issues. 

Planning 

Department 
Medium      X Flood, Coastal Ongoing Staff 
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Colonial Beach - 

24 

Support mitigation projects that will 

result in protection of public or 

private property from natural hazards. 

Eligible projects include but are not 

limited to: 1. Acquisition of 

Floodprone property 2. Elevation of 

Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of existing 

buildings, facilities and infrastructure 

6. Retrofitting of existing buildings 

and facilities for shelters 7. Critical 

infrastructure protection measures 8. 

Stormwater management 

improvements 9. Advanced warning 

systems and hazard gauging systems 

(weather radios, reverse-911, stream 

gauges, I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Planning 

Department, 

Admin. 

High X X X X  X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

Ongoing Staff 

Colonial Beach - 

25 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Planning 

Department, 

Admin. 

High X X X  X  All Ongoing Staff 
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Montross - 1 

Support mitigation projects that will 

result in protection of public or 

private property from natural 

hazards. Eligible projects include 

but are not limited to: 1. Acquisition 

of Floodprone property 2. Elevation 

of Floodprone structures 3. Minor 

structural flood control projects 4. 

Relocation of structures from hazard 

prone areas 5. Retrofitting of 

existing buildings, facilities and 

infrastructure 6. Retrofitting of 

existing buildings and facilities for 

shelters 7. Critical infrastructure 

protection measures 8. Stormwater 

management improvements 9. 

Advanced warning systems and 

hazard gauging systems (weather 

radios, reverse-911, stream gauges, 

I-flows) 10. Targeted hazard 

education 11. wastewater and water 

supply system hardening and 

mitigation 

Town Manager Medium X X X X  X 

Hurricane, 

Flooding, 

Winter Storm, 

Coastal Erosion, 

Coastal Storm, 

Tornado, 

Wildfire, 

Earthquake 

0-5 years Town Staff 

Montross - 2 

Integrate mitigation plan 

requirements and actions into other 

appropriate planning mechanisms 

such as comprehensive plans and 

capital improvement plans. 

Town Manager Medium X X X  X  All Ongoing Town Staff 

Montross - 3 
Develop a Continuity of Operations 

Plan. 

Westmoreland 

County 
Medium     X  All 0-5 years Town Staff 

Montross - 4 
Consider participating in FEMA's 

Community Rating System (CRS). 
Town Manager Low X      Flood, Coastal 0-5 years Town Staff 
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Montross - 5 
Encourage the purchase of flood 

and/or sewer back-up insurance. 
Town Manager Medium X     X Flood, Coastal 0-5 years Town Staff 

Montross - 6 

Encourage the purchase and training 

on the use of NOAA radios. Provide 

NOAA radios to public facilities. 

Town Manager High     X X All 0-5 years Town Staff 

Montross - 7 

Maintain a voluntary agreement 

with FEMA to participate in the 

NFIP 

Westmoreland 

County 
High X      All 0-5 years Town Staff 

Montross - 8 

Maintain a publicly available copy 

of the effective Flood Insurance 

Rate Map (FIRM) and Flood 

Insurance Study (FIS), Support local 

requests for map updates when 

available. 

Town Manager High X     X Flood, Coastal 0-5 years Town Staff 

Montross - 9 

Adopt the most current DFIRM or 

FIRM and FIS as they become 

available. 

Westmoreland 

County 
Low X      Flood, Coastal 0-5 years Town Staff 

Montross - 10 

Share with FEMA any new 

technical or scientific data that may 

result in map revisions within six (6) 

months of creation or identification 

of new data. 

Westmoreland 

County 
Low X      Flood, Coastal 0-5 years Town Staff 

Montross - 11 

Assist with local floodplain 

determinations and maintain a 

record of approved changes to the 

local floodplain. 

Westmoreland 

County 
Low X      Flood, Coastal 0-5 years Town Staff 
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Montross - 12 

Adopt or maintain a floodplain 

management ordinance that at a 

minimum regulates the following:  

Issue permits for All proposed 

developments in the SFHA, Obtain, 

review, and utilize any base flood 

elevation and Floodway data, and 

require BFE data for subdivisions 

proposals and other development 

proposals larger than 50 lots or 5 

acres; Identify measures to keep All 

new and substantially improved 

construction reasonably safe from 

Flood to or above the base flood 

elevation (BFE), including 

anchoring , using flood resistant 

materials, designing or locating 

utilities, and service facilities to 

prevent water damage; Document 

and maintain records of elevation 

data that document lowest floor 

elevation for new or substantially 

improved structures. 

Westmoreland 

County 
Medium X      Flood, Coastal 0-5 years Town Staff 

Montross - 13 

Enforce the ordinance by monitoring 

compliance and taking remedial 

action to correct violations. 

Westmoreland 

County 
Medium X      Flood, Coastal 0-5 years Town Staff 
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Montross - 14 

Consider adoption of activities that 

extend beyond the minimum 

requirements, including those 

identified for participation in the 

Community Rating System, 

freeboard, prohibition of production 

or storage of chemicals in SFHA, 

prohibition or certain types of 

structures such as:  hospitals, 

nursing homes, jails, prohibition of 

certain types of residential housing 

such as manufactured homes, and 

finally floodplain ordinances, that 

prohibit any new residential or non-

residential structures in the SFHA. 

Town Manager Medium X      Flood, Coastal 0-5 years Town Staff 

Montross - 15 

Educate community members about 

the availability and value of flood 

insurance. 

Town Manager Medium      X Flood, Coastal 0-5 years Town Staff 

Montross - 16 

Inform community property owners 

about changes to the DFIRM/FIRM 

that may impact their insurance 

rates. 

Town Manager High      X Flood, Coastal 0-5 years Town Staff 

Montross - 17 

Provide general assistance to 

community members relating to 

insurance issues. 

Town Manager Medium      X Flood, Coastal 0-5 years Town Staff 
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Record of Changes 

2017 Plan Section Heading Section Changes Made 

SECTION I. EXECUTIVE 

SUMMARY 

1.1 Hazard Mitigation Expanded narrative to discuss the background about hazard mitigation.  

1.2 Authority Expanded narrative to discuss the authority for this hazard mitigation plan update. 

1.3 Planning Area Added section to highlight the planning area. 

1.4 Planning Committee Membership Added section to summarize the planning committee membership.  

1.5 Hazard Identification and Risk 

Assessment 

Updates and edits to section, including Table 1-2. Northern Neck Hazard Planning 

Consideration Levels to summarize 2017 plan update hazard rankings. 

1.6 Mitigation Goals and Strategies Updates and edits to revise goals and describe new mitigation strategy groupings.  

1.7 Capability, Implementation, and 

Maintenance 

Updates and edits to expand narrative about community capabilities in Table 1-3 and 

update how HMP will be implemented and maintained.   

1.8 Acknowledgements Updated 

1.9 Conclusion Updated 

1.10 Plan Organization Added section 

SECTION II. 

INTRODUCTION and 

PLANNING PROCESS 

2.1 Introduction 
Combined previous plan sections 2.0 and 3.0 into one section.  Updating introduction 

narrative.  

2.1.1. The Local Mitigation Planning Impetus 
Expanded history of legislative and regulatory federal mitigation planning requirements to 

include discussion of the 2013 Local Hazard Mitigation Plan Review Tool.  

2.2. Planning Process Updated to include all participating jurisdictions. 

2.2.1. The Hazard Mitigation Technical 

Advisory Committee (HMTAC) 

Updated to explain organization of the LEPC and updated Table 2-1 Northern Neck 

Mitigation Advisory Committee.  

2.2.2. Documentation of the Planning 

Process 
Expanded discussion of planning process and updated Table 2-2 Mitigation Advisory 

Committee Meeting Dates.  

2.2.3. Public Participation and Stakeholder 

Input 
Updated  

2.2.4. Incorporation of Existing Plans and 

Studies 

Updated to list major plans and datasets used in update. Specific information references 

Sections 3.0, 4.0, and 6.0 and are documented in Section 9.0.  

SECTION III. 

COMMUNITY PROFILE 

4.1 Introduction No Change 

4.2 Physiography No Change 

4.3 Hydrology No Change 

4.4 Climate No Change 

4.5 Land Use and Development Trends 
Updated to reflect land use as of the publication date of each community's Comprehensive 

Plan.  
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SECTION III. 

COMMUNITY PROFILE 

4.6 Population 
Updated sections and tables to reflect new 2015/2016 U.S. Census Bureau QuickFacts data 

based on the Population Estimates Program (PEP) 

4.7 Housing 
Updated sections and tables to reflect new 2015/2016 U.S. Census Bureau QuickFacts data 

based on the Population Estimates Program (PEP) 

4.8 Business and Labor 

Updated sections based on 2017 Virginia Community Profiles for each county, from the 

Virginia Employment Commission (VEC).  

Updated agriculture data based on the 2012 Agricultural U.S. Census data.  

4.9 Transportation Updated Section with edits. 

4.10 Infrastructure Updated Section with edits. 

SECTION IV. HAZARD 
IDENTIFICATION AND 

RISK ASSESSMENT 

5.1 Introduction Minor Edits 

5.2 Hazard Identification 

Hazards types updated. Information about the NCEI Storm Events database added. A NCEI 

Events table for the Northern Neck was created listing property damage, crop damage, deaths, 

and injuries. Presidential Disaster Declarations section and table updated. Data Limitation 

section changed to Hazard-Specific Datasets, with a table listing source material. 

5.3 Risk Assessment Section added. Explanation for how each hazard was ranked.  

5.4 Vulnerability Assessment Overview Critical Facilities data redacted. 

5.5 Riverine Flooding 

Sub-sections standardized, and text updated to reflect new and expanded information. Maps 

updated. Hazard History tables updated. Repetitive Loss tables updated and simplified. Added 

annualized Damages table. New analysis for exposure generated. 

5.6 Coastal Flooding 
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added.  

5.7 Coastal Erosion 
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added. Updated section to include information from coastal erosion 

shoreline studies for each county.  

5.8 Hurricanes 
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added.  

5.9 Severe Weather 
Hazard added. Sub-sections standardized. Maps created. Hazard History tables added. 

Annualized Damages table added.  

5.10 Tornado 
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added.  

5.11 Winter Storm 
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added.  
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SECTION IV. HAZARD 

IDENTIFICATION AND 

RISK ASSESSMENT 

5.12 Drought  
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added.  

5.13 Wildfire 
Sub-sections standardized. Data, text, and maps updated. Hazard History tables updated. 

Annualized Damages table added.  

5.14 Earthquakes Hazard added. Sub-sections standardized. Data, text, and maps added. 

5.15 Summary/Conclusions on Vulnerability 
Assessment 

Updated based on new calculated risk assessment matrix. 

SECTION V. MULTIPLE 

HAZARD MITIGATION 

STRATEGY 

4.1 Introduction Updated 

4.2 Existing Authorities, Policies, Programs 

and Resources for Mitigation 
Updated 

4.3 Selecting Mitigation Goals Updated with revised 2017-2022 goals; resiliency added 

4.4 Selecting Mitigation Actions 

Updated to a goal-action mitigation strategy structure. Review of 2011 mitigation goals, 

objectives, and strategies May 31, 2017 MAC meeting discussion. 2017 - 2022 actions per six 

broad mitigation categories.  

4.5 Developing a Mitigation Action Plan Minor Edits 

SECTION VII. 

CAPABILITIES, PLAN 

IMPLEMENTATION AND 

MAINTENANCE PROCESS 

5.1 Capability Assessment Introduction Minor Edits 

5.1.1 Administrative Capability Updated 

5.1.2 Technical Capability 

Updated Table 5-2 Technical Capability Matrix by Jurisdiction; added PDC-wide 

programs, studies and initiatives.  Completed expanded capability matrix table in new Appendix 

I - Capability Assessment matrix table format including the NNPDC, four participating counties 

and the Town of Colonial Beach.   

5.1.3 Fiscal Capability Updated Table 5-3 Fiscal Capability Matrix by Jurisdiction.  

5.1.4 Policy and Program Capability 
Updated Table 5-4 Local Planning Mechanisms and Their Relationship to Hazard 

Mitigation. Updated sections with new policy and program capability information.  

5.1.5 Legal Authority 
Updated Table 5-6 Availability of Ordinances and their Support for Hazard Mitigation. 

Updated sections with new legal authority information.  

5.1.6 Other Relevant Plans and Studies 
Integrated NNPDC SLR study, USACE Atlantic Coastal Study, and other local business 

revitalization plans.  

5.2 Implementation Minor Edits 

5.3 Maintenance Added Table 8-1 Plan Update Maintenance Schedule 
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Record of Changes 

2017 Plan Section Heading Section Changes Made 

SECTION VIII. PLAN 

ADOPTION 
6.0 Plan Adoption Minor Edits 
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 Appendix F: Sample Adoption Resolution  
 

 
The following resolution can be used by local jurisdictions to adopt the regional hazard mitigation plan per 

FEMA requirements.  

 

 

 

Contents: 

 

Sample Resolution Northern Neck PDC  
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Northern Neck Regional Hazard Mitigation Plan 2017 Update 
 

WHEREAS, the Disaster Mitigation Act of 2000, as amended, requires that local governments 
develop, adopt, and update natural hazard mitigation plans to receive certain federal assistance, 
and 
 
WHEREAS, a Mitigation Advisory Committee (“MAC”), a subcommittee of the Northern Neck Local 
Emergency Planning Committee comprised of representatives from the Counties of Lancaster, 
Northumberland, Richmond, and Westmoreland, and the Towns of Colonial Beach, Irvington, 
Kilmarnock, Montross, Warsaw, and White Stone was convened to study the Northern Neck 
Planning District Commission region’s risks from and vulnerabilities to natural hazards, and to make 
recommendations on mitigating the effects of such hazards on this region; and 
 
WHEREAS, a request for proposals was issued to hire an experienced consulting firm to work with 
the HMTAC to update the Northern Neck Regional Hazard Mitigation Plan 2011 Update for the 
Northern Neck Planning District Commission and it’s jurisdictions; and 
 
WHEREAS, the efforts of the MAC members and the consulting firm Dewberry, in consultation with 
members of the public, private and non-profit sectors, have resulted in an update of the Northern 
Neck Regional Hazard Mitigation Plan 2011 Update, including (local jurisdiction name) during the 
planning process. 
 
NOW THEREFORE, BE IT RESOLVED by the (governing body name) that the Northern Neck Multi-
Jurisdictional Hazard Mitigation Plan 2017 Update dated (      ) is hereby approved and adopted for 
(jurisdiction name).   
 
ADOPTED by the (jurisdiction) this ___ day of ___________________, 2017. 
 
     APPROVED: 
 
 
 
     _______________________________________ 
     (Jurisdiction head of governing body) 
ATTEST: 
 
 
 
________________________________ 
(Jurisdiction Clerk) 
 
 
Affix Clerk’s Seal 
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 Appendix G: Redacted Materials 

   

G.1 Repetitive Loss Properties 

G.2 Critical Facilities Maps by Type 

G.3 Critical Facilities Maps by County 

G.4 Critical Facilities Maps by Summary 
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G.1 Repetitive Loss Properties 

 

Figure Error! No text of specified style in document.-1. Repetitive Loss Properties in Lancaster County 



Appendix G: REDACTED from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

G-3 

 

Figure Error! No text of specified style in document.-2. Repetitive Loss Properties in Northumberland 

County 



Appendix G: REDACTED from the 2017 Northern Neck Hazard Mitigation Plan 

 

 

G-4 

 

Figure Error! No text of specified style in document.-3. Repetitive Loss Properties in Richmond County 
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Figure Error! No text of specified style in document.-4. Repetitive Loss Properties in Westmoreland County 
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G.2 Critical Facilities Maps by Type 

 

Figure Error! No text of specified style in document.-5. Education Facilities in the Northern Neck 
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Figure Error! No text of specified style in document.-6. Government Facilities in the Northern Neck 
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Figure Error! No text of specified style in document.-7. Medical Facilities in the Northern Neck 
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Figure Error! No text of specified style in document.-8. Public Safety Facilities in the Northern Neck 
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Figure Error! No text of specified style in document.-9. Utility Facilities in the Northern Neck 
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G.3 Critical Facilities Maps by County 

 

Figure Error! No text of specified style in document.-10. Critical Facilities in Lancaster County 
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Figure Error! No text of specified style in document.-11. Critical Facilities in Northumberland County 
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Figure Error! No text of specified style in document.-12. Critical Facilities in Richmond County 
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Figure Error! No text of specified style in document.-13. Critical Facilities in Westmoreland County 
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G.4 Critical Facilities Summary 

Table 1. Critical Facilities Hazard Exposure Summary 

Name Address 
Facility  

Type 

FEMA  

Flood  

Zone 

Wildland Urban  

Interface Zone 

Callao Medical Arts 17452 Richmond Rd, Callao, VA 22435 Medical X Intermix 

Callao Rescue Squad Inc 1348 Northumberland Hwy, Callao, VA 22435 EMS X Non-Vegetated 

Callao Volunteer Fire Department 314 Northumberland Hwy, Callao, VA 22435 Fire X Intermix 

Carousel Physical Therapy - Kilmarnock, VA 500 Irvington Rd, Kilmarnock, VA 22482 Medical X Intermix 

Chesapeake Medical Group 95 Harris Rd, Kilmarnock, VA 22482 Medical X Intermix 

Chesapeake Medical Group 95 Harris Rd, Kilmarnock, VA 22482 Medical X Intermix 

Chesapeake Medical Group Kilmarnock Family 

Practice 86 Harris Rd, Kilmarnock, VA 22482 Medical X Interface 

Chesapeake Medical Group: Daniel Bonnie E MD 
8152 Northumberland Hwy, Heathsville, VA 
22473 Medical X Intermix 

Christine Collins, NP - Bon Secours Lively Medical 

Center 22507, 36 Lively Oaks Rd, Lively, VA 22507 Medical X Intermix 

Colonial Beach Elementary School 102 First Street, Colonial Beach, VA  22443 School X Interface 

Colonial Beach High School 100 First Street, Colonial Beach, VA  22443 School X Interface 

Colonial Beach Medical Center: Dunn Richard MD 16 Delfae Dr, Warsaw, VA 22572 Medical X Interface 

Colonial Beach Police Department 907 McKinney Blvd, Colonial Beach, VA 22443 Police X Interface 

Colonial Beach Rescue Squad 225 Dennison St, Colonial Beach, VA  22443 EMS AE Interface 

Colonial Beach Vol. Fire Department 312 Colonial Ave, Colonial Beach, VA 22443 Fire X Interface 

Complete Care Medical Group 41, Peach Grove Ln, Montross, VA 22520 Medical X Intermix 

Cople District Volunteer Fire Dept. Substation 5238 Tucker Hill Road, Hague, VA 22469 Fire X Non-Vegetated 

Cople Elementary School 7114 Cople Highway, Hague, VA 22469 School X Intermix 

Daymark Recovery Services 360917 VA-3, White Stone, VA 22578 Medical X Intermix 

Gateway Private School 2054 Neenah Rd, Colonial Beach, VA 22443  School X Interface 

Johnson High School 18849 Kings Hwy, Montross, VA 22520 School X Intermix 

Kilmarnock Volunteer Fire Department 71 School St, Kilmarnock, VA 22482 Fire X Interface 

Kilmarnock Volunteer Rescue Squad Harris Rd, Kilmarnock, VA 22482 EMS X Interface 

Kinsale Fire Department 123 Yeocomico Ln, Kinsale, VA 22488 Fire X Intermix 
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Name Address 
Facility  

Type 

FEMA  

Flood  

Zone 

Wildland Urban  

Interface Zone 

Lancaster County Sheriff 8293 Mary Ball Rd, Lancaster, VA 22503 Police X Vegetated 

Lancaster High School 8815 Mary Ball Rd, Lancaster, VA 22503 School X Vegetated 

Lancaster Middle School 191 School St, Kilmarnock, VA 22482 School X Intermix 

Lancaster Primary 36 Primary School Cir, Lancaster, VA 22503 School X Interface 

Mary Washington Health Center 
2400 McKinney Blvd., Colonial Beach, VA  
22443 Medical X Interface 

Mid-County Rescue Squad 

7990 Northumberland Hwy, Heathsville, VA 

22473 EMS X Intermix 

Middle Peninsula Northern Neck 414 Main St, Warsaw, VA 22572 Medical X Interface 

Middlesex County Volunteer Rescue Squad 17684 General Puller Hwy, Deltaville, VA 23043 EMS NA Intermix 

Monroe Bay Christian Academy 903 Holly Vista, Colonial Beach, VA 22443  School X Interface 

Montross Middle School 8884 Menokin Road, Montross, VA 22520 School X Intermix 

Montross Volunteer Rescue Squad 72 Lyells St, Montross, VA 22520 EMS X Intermix 

Northern Neck - Middlesex Free Health Clinic 51 William B Graham Ct, Kilmarnock, VA 22482 Medical X Intermix 

Northumberland Elementary School 757 Academic Ln, Heathsville, VA 22473 School X Intermix 

Northumberland High School 201 Academic Ln, Heathsville, VA 22473 School X Intermix 

Northumberland Sheriff Office 76 Judicial Place, Heathsville, VA 22473 Police X Intermix 

Oak Grove Volunteer Fire Department 

121 James Monroe Hwy, Colonial Beach, VA 

22443 Fire X Vegetated 

Rappahannock General Hospital 101 Harris Rd, Kilmarnock, VA 22482 Medical X Intermix 

Rappahannock High School 6914 Richmond Road, Warsaw, VA 22572 School X Interface 

Richmond County Elementary/Middle School 361 Walnut Street, Warsaw, VA 22572 School X Interface 

Richmond County Rescue Squad Main Street, Warsaw, VA 22572 EMS X Interface 

Richmond County Sheriff's Office/Animal Control 106 Wallace St, Warsaw, VA 22572 Police X Non-Vegetated 

Richmond County Volunteer Fire 587 County Bridge Rd, Warsaw, VA 22572 Fire X Vegetated 

Richmond County Volunteer Fire Department, 

Engine Company 1 123 Pine St, Warsaw, VA 22572 Fire X Interface 

Riverside Bay Harbor Medical Center Burgess, VA 22432 Medical X Vegetated 

Riverside Warsaw Medical Arts 16 Delfae Dr, Warsaw, VA 22572 Medical X Interface 

Tappahannock Police Department 315 Duke St, Tappahannock, VA 22560 Police NA Non-Vegetated 
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Name Address 
Facility  

Type 

FEMA  

Flood  

Zone 

Wildland Urban  

Interface Zone 

Town of Colonial Beach Cell Tower 

2301 McKinney Bldv., Colonial Beach, VA  

22443 Utility X Interface 

Town of Colonial Beach Fuel Tanks 700 Colonial Ave., Colonial Beach, VA  22443 Utility X Interface 

Town of Colonial Beach Town Hall 315 Douglas Ave., Colonial Beach, VA  22443 Govt X Interface 

Town of Colonial Beach Wastewater Treatment 

Plant 

2301 McKinney Bldv., Colonial Beach, VA  

22443 Utility X Interface 

Town of Kilmarnock Police Department 1 N. Main ST, Kilmarnock, VA 22482 Police X Interface 

Town of Kilmarnock Sewer Pump Station, Grace 

Hill 638 Pleasants Ln, Kilmarnock, VA 22482 Utility X Interface 

Town of Kilmarnock Sewer Pump Station, Harvey 285 Fox Hill Dr, Kilmarnock, VA 22482 Utility X Intermix 

Town of Kilmarnock Sewer Pump Station, Hills 

Qrtrs 552 Middle Gate, Irvington, VA 22480 Utility X Intermix 

Town of Kilmarnock Sewer Pump Station, Norris 

pond 770 N. Main ST, Kilmarnock, VA 22482 Utility X Non-Vegetated 

Town of Kilmarnock Sewer Pump Station, School 

ST 85 School ST, Kilmarnock, VA 22482 Utility X Intermix 

Town of Kilmarnock Sewer Pump Station, Wiggins 186 Wiggins Ave, Kilmarnock, VA 22482 Utility X Intermix 

Town of Kilmarnock Wastewater Treatment Plant 161 Mac's Pond Ln, Kilmarnock, VA 22482 Utility X Intermix 

Town of Kilmarnock Water Tank and Well #2 

Church ST 79 E. Church ST, Kilmarnock, VA 22482 Utility X Interface 

Town of Kilmarnock Water Tank and Well #3 RGH 99 Harris RD, Kilmarnock, VA 22482 Utility X Intermix 

Town of Kilmarnock Water Tank and Well #4 

Radio 215 Hawthorne Ave, Kilmarnock, VA 22482 Utility X Non-Vegetated 

U.S. Renal Care - Warsaw Dialysis & Home 

Dialysis 4709 Richmond Rd, Warsaw, VA 22572 Medical X Non-Vegetated 

Upper lancaster vol fire dept 5123 Mary Ball Rd, Lancaster, VA 22503 Fire X Intermix 

Virginia State Police 16835 History Land Hwy, Warsaw, VA 22572 Police X Non-Vegetated 

Virginia Women's Center 102 DMV Dr, Kilmarnock, VA 22482 Medical X Intermix 

Washington & Lee High School 16380 Kings Highway, Montross, VA 22520 School X Interface 

Washington District Elementary School 454 Oak Grove Road, Colonial Beach, VA 22443 School X Intermix 

Westmoreland County Administration/George D. 

English Building 111 Polk Street Montross, VA 22520 EOC X Interface 

Westmoreland County Jail 105 Court Square, Montross, VA 22520 Police X Interface 
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Name Address 
Facility  

Type 

FEMA  

Flood  

Zone 

Wildland Urban  

Interface Zone 

Westmoreland County Rescue 65 Mt Holly Rd, Mt Holly, VA 22524 EMS X Intermix 

Westmoreland County Sheriff's Office 111 Polk St, Montross, VA 22520 Police X Interface 

Westmoreland Fire Dept 52 Rectory Rd, Montross, VA 22520 Fire X Interface 

Westmoreland Medical Center 18849 Kings Hwy, Montross, VA 22520 Medical X Intermix 

Westmoreland Rehabilitation & Healthcare 2400 McKinney Blvd, Colonial Beach, VA 22520 Medical X Interface 

Westmoreland Volunteer Fire Dept Substation 2429 Mt. Holly Road Montross, VA 22520 Fire X Intermix 

Woodland Academy 2054 Neenah Rd, Montross, VA 22520 School X Interface 
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List of Abbreviations 

 

BFE    Base Flood Elevation  

CIP    Capital Improvement Program  

COOP   Continuity of Operations 

CRS    Community Rating System  

DFIRM   Digital Flood Insurance Rate Map  

DMA   Disaster Mitigation Act  

EAS    Emergency Alert System  

EF Scale   Enhanced Fujita Scale  

EMS   Emergency Medical Services 

EOC    Emergency Operations Center  

FEMA    Federal Emergency Management Agency 

FHBM    Flood Hazard Boundary Maps  

FIRM    Flood Insurance Rate Map  

GIS    Geographic Information System  

HAZUS-MH  FEMA’s loss estimating software for floods, earthquakes, and hurricane winds 

HIRA    Hazard Identification and Risk Assessment  

HMGP   Hazard Mitigation Grant Program  

MAC    Mitigation Advisory Committee  

NCDC   National Climatic Data Center  

NFHL    National Flood Hazard Layer  

NFIP    National Flood Insurance Program  

NLCD    National Land Cover Data  

NOAA   National Oceanic Atmospheric and Atmospheric Administration 

NWS    National Weather Service  

PDC   Planning District Commission 

PRISM   Parameter-elevation Regressions on Independent Slopes Model 

Risk MAP   Risk Mapping, Assessment, and Planning  

RL    repetitive loss  

SFHA    Special Flood Hazard Area  

SRL    severe repetitive loss  

STAPLE/E  Social, Technical, Administrative, Political, Legal, Economic, and Environmental 

UASI    Urban Areas Security Initiative  

USACE   U.S. Army Corps of Engineers  

USGS    U.S. Geological Survey  

VA DCR   Virginia Department of Conservation and Recreation  

VDEM   Virginia Department of Emergency Management  

VDOF    Virginia Department of Forestry  

VDOT    Virginia Department of Transportation   
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Northern Neck Planning District Commission Mitigation Capability Matrix 

Programs and Capabilities 
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Comprehensive Plan  Y Y Y Y Y 

With Hazard Mitigation Element Advisor Y Y Y Y Y 

Adoption  Oct. 2013 Nov.2016 Jul. 2013 Dec.2010 May 2017 

With Coastal Protection Element  Y Y Y Y Y 

Capital Improvement Plan Advisor Y Y Y Y Y 

Economic Development Plan (2013 - 2018) Y N Y N N Y 

Downtown Development/Re-Development Authority Plans Advisor Y  Y Y Y 

Enterprise Zones  Advisor Y  Y   

Transportation Planning VDOT/PDC N/A N/A N/A N/A N/A 

Subdivision Regulations N/A Y Y Y Y Y 

Zoning Ordinance N/A Y Y Y Y Y 

Site Plan Review Procedures  Y Y Y Y Y 

Building Code (or ordinance) addresses flood N/A Y Y Y Y Y 

Designated Building Official  Y Y Y Y Y 

Regular Inspection Protocols  Y Y Y Y Y 

Mitigation Projects       

Private Residential Elevations (self-financed) N/A Y Y Y Y Y 

Resident and Community Outreach Inc. Ready.gov Y Y Y Y Y Y 

Exclude critical infrastructure from SFHA N/A Y Y Y Y Y 

Elevate Residences or Property Protection through HMA 

grants 
Y Y Y Y1 N/A N/A 

Natural Systems Protection       

Natural or Cultural Resources Inventory  Y Y Y Y Y 

Open Space  N/A Y Y  Y Y 

Parks and Recreation  Y Y Y Y Y 

Living Shorelines Program Y Y Y Y Y Y 

Stormwater Management and Water Quality Programs N/A     Y 

Total Daily Maximum Load (TMDL) Stream Segments**  Y2 Y3 Y Y Y4 

Watershed Improvement Plans*** Y Y Y Y Y Y 

Erosion or Sediment Control Program N/A Y Y Y Y Y 

Erosion and Sediment Control Ordinances  Y Y Y Y Y 

Floodplain Management N/A      

Floodplain Administrator  Y Y Y Y Y 

Participates in NFIP  Y Y Y Y Y 

Year Joined NFIP  3/4/1988 7/4/1989 3/16/1989 9/18/1987 9/18/1987 

Effective FIRM Date  10/2/2014 2/18/2015 4/16/2015 4/16/2015 4/16/2015 

Additional Freeboard Requirements (inches)  N/A 12" * N/A 18" 12" 

LiMWA standards in High Hazard Coastal Areas  Y Y    

Participates in CRS  N N N N N 

Emergency Operations Management  LEPC Y Y Y Y Y 

Emergency Operations Plan 2011 Y Y Y Y Y 
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Northern Neck Planning District Commission Mitigation Capability Matrix 

Programs and Capabilities 

N
N

P
D

C
 

L
a
n

ca
st

er
 C

o
u

n
ty

 

N
o
rt

h
u

m
b

er
la

n
d

 

C
o
u

n
ty

 

R
ic

h
m

o
n

d
 C

o
u

n
ty

 

W
es

tm
o
re

la
n

d
 

C
o
u

n
ty

 

T
o
w

n
 o

f 
C

o
lo

n
ia

l 

B
ea

ch
 

Local Government EOPs 
VDEM 

advisor 
Y Y Y Y Y 

Warning Sirens or warning alert systems  Y Y Y Y Y 

Evacuation Plans  Y Y Y Y Y 

Shelter and Family Re-Unification Plan  Y Y Y Y Y 

Special Needs Population Emergency Planning  Y Y Y Y Y 

Companion Animal Sheltering and Re-Unification Plan  Y Y Y Y Y 

Dedicated Emergency Management Website Y Y Y Y Y Y 

Education Programs N/A Y Y Y Y Y 

School Facility Emergency Operations Plans  unknown Y Y Y unknown 

School Emergency Notification, Evacuation and Emergency 

Planning 
 N Y unknown Y unknown 

College Campus Plans  Y N/A Y N/A N/A 

College/University Emergency Notification, Evacuation and 

Emergency Planning 
 Y N/A Y N/A N/A 

Tourism Y5 Y Y Y Y Y 

Additional Capabilities   
Debris 

Mgmt. 

Plan 

 
Debris 

Mgmt. 

Plan 

 

Note: many functions for towns are performed by their County      

N/A - not applicable.       

1. Richmond County FY16 FMA application in progress.       

2. Greenvale, Paynes, and Beach Creeks (Bacteria) TMDL study completed and implementation plan approved.  

3. Coan Mill Stream (Dissolved Oxygen) listed as needing a TMDL study.      

4. Monroe Creek identified as impaired stream segment as part of a baseline and TMDL PDB loads study.  

5. Includes historic preservation protection; promotion of historic and natural site visitation.    

* Northumberland County VE zone Freeboard is 24".       

**All stream segments in each county are a part of the Chesapeake Bay Total Daily Maximum Load (TMDL) monitoring area. 

***All stream segments part of the Chesapeake Bay WIP.       
 

























































VDEM Lancaster County Westland Beach
Windmill Point Shoreline

BENEFIT COST ANALYSIS REPORT

BRIC 2022



Contents
BCA SUMMARY............................................................................................................................................. 2
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BCA SUMMARY

The Westland Beach-Windmill Point Shoreline Stabilization project will 
use a multi-faceted approach of armor stone breakwaters, armor 
spurs and nature-based solutions, including beach nourishment and 
beach and dune vegetation planting to stabilize 1,324 feet or eroding 
shoreline along the Rappahannock River.  
 
The project will include the construction of five armor stone 
breakwaters (180', 240', 220', 90', and 110'), two armor spurs (60' and 
50'), and the installation of 18,000 cubic yards of beach nourishment 
with 42,000 square feet of beach and dune vegetation plantings. All 
existing concrete debris and stone groins (located channel ward of 
breakwaters) will be removed to allow for restoration of the beach 
and a more comprehensive approach to stabilization of the shoreline. 
The vegetation plantings will include salt meadow cordgrass (spartina 
patens), American beach grass and Atlantic coastal panic grass. The 
cost of this stabilization project is estimated to be $2,178,000.00. 
 
 
Estimated Benefits (B) = $ 7,458,373 
Estimated Costs (C) = $ 2,178,000.00  
 BCR (B/C) = 3.40 

SUB APPLICANT
LancasterCounty

LAT/LON
37.6158609, 76.2919770

PROPERTY TYPE
Roads and Bridges

HAZARD TYPE
Coastal V Flood

MITIGATION TYPE
Floodplain and Stream

Restoration

DAMAGE AND
FREQUENCY

Professional Expected
Damages

----------------
------ Updated BCR (C/C) = 3.22

Estimated Costs updated on 
November 7, 2023 = $2,319,119.00

--------------------
$2,319,000.00.



Benefit Cost Analysis



-------------
3.22
------ ------------------------------------------------

---------------------------------------------------

---------------------------------------------------

----------------------------

----------------------------

$2,319,119.00









$2,319,119.00-----------------

3.22

3.22

------

------
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        WESTLAND BEACH – WINDMILL POINT AREA 
        AERIAL COMPARISON FROM 2006 - 2022 
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Westland Beach – Windmill Point Shoreline Stabilization Project 

Scope of Work 

 

This public/private partnership between the County of Lancaster and the Windmill Point Marina owner 

will provide the marina with a stabilized shoreline, protecting the marina infrastructure and buildings 

while also providing public access by expanding and protecting the County's only public beach. The 

Marina tenants and guests will benefit from this shoreline stabilization project through its protection 

against erosion of the beach and the protection of Marina infrastructure against property damage 

related to erosion and storm damage. This project will also include shoreline protection for the 

neighboring community, The Landing Townhomes at Windmill Point. There are eight townhomes 

adjacent to this project that will benefit from stabilization of their shoreline. In addition to protection of 

the private infrastructures (including critical infrastructure (the Windmill Point Marina)), the shoreline 

(including public beach access and private beach), VDOT infrastructure (Windmill Point Road) will also be 

better protected from storm damage, continued erosion and the subsequent migration of mean high 

water.  

 

100% of Lancaster County's population and visitors will benefit from this project as the project will 

expand public access from 50 feet to over 410 feet while protecting the County's only public beach. The 

expanded beach access will provide recreational opportunities for Lancaster residents and visitors, 

including wading/swimming, sunbathing, exercising, nature gazing, wildlife/bird watching, relaxing, etc.  

This expanded public access also has cultural significance, providing space for baptisms in the 

Rappahannock River. The fishing pier will provide a place for residents and visitors to catch fish either 

recreationally or to supplement their diets. Lancaster County plans to obtain a fishing license for the pier 

to maximize equitability of use and access. The fishing pier is not included in this grant request for 

funding and will be funded by the Lancaster County FY2023 Capital Improvement Budget.  

 

This breakwater system will provide a more comprehensive solution to the erosion of the shoreline 

which has not been successfully mitigated by previous attempts utilizing only hardening structures. 

Mean low and high water will be moved further channelward, the beach nourished and 42,000 sq ft of 

vegetation plantings will be installed on the beach and dune areas. Based on the success of other 

breakwater systems, in the Chesapeake Bay, it is our hope that this approach will provide a more long-

term solution for shoreline stabilization. In "A brief history of headland breakwaters for shore protection 

in Chesapeake Bay, USA", written by C. Scott Hardaway Jr., Coastal Geologist, Virginia Institute of Marine 

Science & James R. Gunn, President, Coastal Design and Construction, Inc., they concluded the following: 

"The documented, long-term performance of headland breakwater systems in Chesapeake Bay is 

testimony to the predictable durability of these systems. Through numerous storm events, these systems 

have remained intact with no significant shore erosion or changes in shore planform over time, some for 

as long as 25 years.". This paper is attached as supporting documentation. 

 



Appendix B: Budget Narrative Template 
 

Applicant Name:
Community Flood Preparedness Fund & 
 Resilient Virginia Revolving Loan Fund 

Detailed Budget  
 

Submission Date:  

Grand Total State Funding Request $ 
Grand Total Local Share of Project $

Federal Funding (if applicable) $ 
Project Grand Total $
Locality Cost Match %

Breakout By Cost Type Personnel Fringe Travel Equipment Supplies Contracts Indirect 
Costs 

Other 
Costs

Total

Federal Share (if 
applicable)

   

Local Share    
State Share    
Pre-Award/Startup     
Maintenance    
Total $ $ $ $ $ $ $ $ $ 

 

 
 
 
 
 
 
 

Lancaster County 

11/10/2023 12/31/2023

11/10/2023

1,623,383.30

0.00

695,735.70

2,319,119.00

30

0.00
218,398.20

509,595.80

477,337.50

1,113,787.50

727,994.00 1,591,125.00

695,735.70

1,623,383.30

2,319,119.00



VDEM Lancaster County Westland Beach
Windmill Point Shoreline

BENEFIT COST ANALYSIS REPORT

BRIC 2022
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BCA SUMMARY

The Westland Beach-Windmill Point Shoreline Stabilization project will 
use a multi-faceted approach of armor stone breakwaters, armor 
spurs and nature-based solutions, including beach nourishment and 
beach and dune vegetation planting to stabilize 1,324 feet or eroding 
shoreline along the Rappahannock River.  
 
The project will include the construction of five armor stone 
breakwaters (180', 240', 220', 90', and 110'), two armor spurs (60' and 
50'), and the installation of 18,000 cubic yards of beach nourishment 
with 42,000 square feet of beach and dune vegetation plantings. All 
existing concrete debris and stone groins (located channel ward of 
breakwaters) will be removed to allow for restoration of the beach 
and a more comprehensive approach to stabilization of the shoreline. 
The vegetation plantings will include salt meadow cordgrass (spartina 
patens), American beach grass and Atlantic coastal panic grass. The 
cost of this stabilization project is estimated to be $2,178,000.00. 
 
 
Estimated Benefits (B) = $ 7,458,373 
Estimated Costs (C) = $ 2,178,000.00  
 BCR (B/C) = 3.40 

SUB APPLICANT
LancasterCounty

LAT/LON
37.6158609, 76.2919770

PROPERTY TYPE
Roads and Bridges

HAZARD TYPE
Coastal V Flood

MITIGATION TYPE
Floodplain and Stream

Restoration

DAMAGE AND
FREQUENCY

Professional Expected
Damages

----------------
------ Updated BCR (C/C) = 3.22

Estimated Costs updated on 
November 7, 2023 = $2,319,119.00

--------------------
$2,319,000.00.



Benefit Cost Analysis



-------------
3.22
------ ------------------------------------------------

---------------------------------------------------

---------------------------------------------------

----------------------------

----------------------------

$2,319,119.00









$2,319,119.00-----------------

3.22

3.22

------

------
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l p
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 f
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 b
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 c
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 f
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 r
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l D
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l. 

 E
R

D
A

S
O

rt
ho

ba
se

 im
ag

e 
pr

oc
es

si
ng

 s
of

tw
ar

e 
w

as
 u

se
d 

to
 o

rt
ho

gr
ap

hi
ca

ll
y 

co
rr

ec
t t

he
 in

di
vi

du
al

 f
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 c
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 c
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 c
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 p
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 b
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l p
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 p
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 p
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 m
od

el
s 

w
er

e 
co

m
bi

ne
d 

w
ith

 a
 3

0-
m

et
er

 r
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 m
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 p
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 f
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 c
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w
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 c
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 p
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 r
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 d

is
tr

ib
ut

e 
th

e 
co

nt
ro

l p
oi

nt
s

ev
en

ly
.  

T
hi

s 
ca

n 
be

 c
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l p
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 m
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 f
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 p
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w
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 m
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 d
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 d
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 d
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m
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 c
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 d
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 f
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 d
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 d
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ra
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 s
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t d
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 d
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t d
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l c
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 c
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 c
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 d
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L
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 c
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 p
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 m
an

-m
ad

e 
po

in
t (

fi
ll)

 th
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 d
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The damage sustained in these 
events was not reported as 
repetitive loss and/or severe
repetitive loss. 





































































































































































































































 

 

Westland Beach – Windmill Point Shoreline Stabilization Project Schedule, 

Deliverables, and Partners 

 

Schedule 

The Westland Beach – Windmill Point Shoreline Stabilization Project will 

produce the following deliverables: 

• Stabilization of the shoreline using nature-based solutions; 

• Restoration of 110’ of beach; 

• Expanded public beach and water access; 

• Protection of the Windmill Point Marina, The Landing Townhomes and The County’s 

public beach access properties from continued erosion and high tide flood events; 

• Protection of critical infrastructure (the marina and adjacent boat ramp); 

• Habitat creation both in the water and on land through the installation of breakwaters 

and plantings; 



• Increased recreational opportunities for the community; 

and 

• Increased tourism opportunities for the community. 

 

Partners 

Individualized past attempts to stabilize the shoreline with hardening measures have failed. 
Leveraging the cooperation and support of the marina, townhomes, and the local government 
will provide an innovative comprehensive response to the continued erosion of the coastline. 
The Westland Beach-Windmill Point Shoreline Stabilization Project will combine armor 
breakwaters and spurs with nature-based solutions such as beaches and dunes as effective 
storm buffers, helping to protect critical infrastructure from risk of erosion, damage, and loss. 
Structures will also enhance habitat functions and values, supporting local ecosystems through 
the creation and improvement of near shore and coastal habitat. The County has also partnered 
with local fishermen to address there concerns regarding the project. The County has altered 
the design, implementation and purchased an oyster lease in a good faith effort to satisfy the 
concerns of the fishermen and community members. Lancaster County hopes to partner with 
the Friends of the Rappahannock for the installation of the vegetative plantings associated with 
this project. We also plan to partner with either the Virginia Commonwealth University Oyster 
Shell Recycling program or the Friends of the Rappahannock on the establishment and 
maintenance of the planned legacy oyster bed. 24 public comments were made in favor of this 
project. The lone public comment in opposition has generated a response from the County 
which will benefit all stakeholders and as a result, the opposition has since been rescinded. The 
County’s Workgroup for Access to Public Waters will continue to support this project in any way 
they can to ensure that this project meets the communities need for public access. 

 

 


