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CHAPTER 1 – INTRODUCTION 

Overview 

The President signed the Disaster Mitigation Act of 2000 (DMA 2000) into law on 
October 30, 2000. The act requires local and State governments to prepare and adopt 
hazard mitigation plans as a condition of receiving Pre-Disaster Mitigation (PDM) grant 
assistance and Hazard Mitigation Grant Program (HMGP) assistance after November 1, 
2004. 

The Calvert County Hazard Mitigation Plan is a strategic plan prepared to fulfill the 
requirements of the Federal Disaster Mitigation Act of 2000 (DMA 2000), as 
administered by the Maryland Emergency Management Agency (MEMA) and the 
Federal Emergency Management Agency (FEMA) Region III. This plan complies with all 
the eligibility requirements for FEMA grant assistance to participating localities, including 
the Hazard Mitigation Grant Program (HMGP), the Flood Mitigation Assistance Program 
(FMA), and the Pre-Disaster Mitigation (PDM) grant program. This plan covers a multi-
jurisdictional planning area in southern Maryland, including Calvert County, the Town of 
North Beach and the Town of Chesapeake Beach. 

Calvert County was awarded HMGP funding in 2003 to assist with the development of a 
DMA 2000 compliant Hazard Mitigation Plan. During late 2003 and most of 2004, the 
County followed the required planning process and adopted a plan in April, 2005. 
Chesapeake Beach and North Beach also participated in the planning process and 
adopted the plan in 2005.   

In 2010, the County again received funds from FEMA to assist with an update to the 
original plan. The Planning Team reconvened and met over the course of several 
months in 2010 and 2011 to update the plan. This updated plan is the result of that effort 
and represents the mitigation priorities for Calvert County, the Town of Chesapeake 
Beach and the Town of North Beach. Additionally, Calvert County adopted a Flood 
Mitigation Plan, funded through a Flood Mitigation Assistance (FMA) grant, in July 2011. 
The Flood Mitigation Plan provides a detailed analysis of the flood hazard in Calvert 
County. During the review of the Hazard Mitigation Plan by FEMA, it was recommended 
that the Flood Mitigation Plan be included as part of the plan. The Flood Mitigation Plan 
has been included as Appendix B. 

Authority 

1. Section 409 of the Robert T. Stafford Disaster Relief and Emergency Assistance 
Act (Public Law 93-288, as amended), Title 44 CFR, as amended by Section 102 
of the Disaster Mitigation Act of 2000, provided the framework for state and local 
governments to evaluate and mitigate all hazards as a condition for receiving 
Federal disaster assistance. A major requirement of the law is the development 
of a local hazard mitigation plan. 

2. Calvert County Emergency Operations Plan. 

  



INTRODUCTION 

 

  2 

Purpose 

Hazard Mitigation is any action taken to permanently reduce or eliminate long-term risks 
to people and property from the effects of hazards.  Natural hazards come in many 
forms: tornadoes, floods, hurricanes, severe storms, winter freezes, droughts, 
landslides, or dam failures resulting from natural disaster crises. Communities can take 
steps to prepare and implement mitigation techniques for almost any type of hazard that 
may threaten its citizens, businesses, infrastructure, and institutions. 

This plan establishes an ongoing hazard mitigation planning program by identifying and 
assessing potential natural hazards that may pose a threat to life and property, 
evaluating local mitigation measures that should be undertaken and outlining procedures 
for monitoring the implementation of mitigation strategies. The plan provides guidance to 
county officials and staff regarding local mitigation activities over the next five-year 
planning cycle. It encourages activities that are most effective and appropriate for 
mitigating the effects of all identified natural hazards. 

FEMA has implemented hazard mitigation planning requirements through federal 
regulations (44 CFR 201). In Maryland, MEMA works with FEMA to implement disaster 
mitigation efforts. FEMA administers several programs that provide hazard mitigation 
funding. Typically grants allow a cost-share of 75 to 90 percent federal funding for 
eligible projects. Such programs include the HMGP, PDM, FMA, Repetitive Flood Claims 
(RFC), and Severe Repetitive Loss (SRL). 

 Hazard Mitigation Grant Program (HMGP) – HMGP provides funds in 
accordance with priorities identified in hazard mitigation plans to implement 
mitigation measures during disaster recovery. State and local governments, 
certain private non-profit organizations, and tribes are eligible sub-applicants. 

 Pre-Disaster Mitigation (PDM) – PDM provides funds for hazard mitigation 
planning and implementation prior to a disaster event. State-level agencies, 
tribes, local government, and public colleges are eligible sub-applicants. 

 Flood Mitigation Assistance (FMA) – FMA implements cost-effective measures to 
reduce or eliminate long-term risk of flood damage to structures insured through 
the National Flood Insurance Program (NFIP). State-level agencies, tribes, and 
local government are eligible sub-applicants. 

 Repetitive Flood Claims (RFC) – RFC intends to reduce/eliminate long-term risk 
to structures with one or more NFIP claims. State-level agencies, tribes, and 
local governments that cannot meet FMA requirements for cost-share or 
management capacity are eligible sub-applicants. Project grants are available for 
acquisition, structure demolition, or structure relocation of insured structures, with 
the property deed restricted for open space uses in perpetuity. 

 Severe Repetitive Loss (SRL) – SRL Program is intended to reduce/eliminate 
risk to severe repetitive flood loss properties insured under the NFIP. The SRL 
program provides funding to minimize the long term risk of flood damage to 
residential structures insured under the NFIP. The properties eligible for this 
program are those that have had four or more flood insurance claims payments 
that have each exceeded $5,000, and the cumulative amount of such claims 
payments exceed $20,000, or two or more flood insurance claims payments 
(building payments) for which the cumulative amount of the building portion of the 
claim exceeds the market value for the building.    
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Consistency with State and Federal Mitigation Policies 

The goals, objectives and policies of this plan intend to implement the National and State 
directives for mitigation of natural hazards through local strategies intended to:  

 Substantially increase public awareness of natural hazard risk and the measures 
available to create safer, more disaster-resistant communities; and  

 Significantly reduce the risk of loss of life, injuries, economic costs and 
destruction of natural and cultural resources that result from natural hazards. 

FEMA has developed 10 fundamental principles for the Nation’s mitigation strategies 
which likewise underlie the strategies of this plan: 

1. Risk reduction measures ensure long-term economic success for the community 
as a whole rather than short-term benefit for special interests.  

2. Risk reduction measures for one natural hazard must be compatible with risk 
reduction measures for other natural hazards.  

3. Risk reduction measures must be evaluated to achieve the best mix for a given 
location. 

4. Risk reduction measures for natural hazards must be compatible with risk 
reduction measures for technological hazards and vice versa.  

5. All mitigation is local.  

6. Disaster costs and the impacts of natural hazards can be reduced by 
emphasizing pro-active mitigation before emergency response; both pre-disaster 
(preventive) and post-disaster (corrective) mitigation is needed. 

7. Hazard identification and risk assessment are the cornerstones of mitigation.  

8. Building new Federal-State-local partnerships and public-private partnerships is 
the most effective means of implementing measures to reduce the impacts of 
natural hazards. 

9. Those who knowingly choose to assume greater risk must accept responsibility 
for that choice. 

10. Risk reduction measures for natural hazards must be compatible with the 
protection of natural and cultural resources. 

Organization of the Plan 

The next few chapters comprise the Hazard Mitigation Plan.   

Chapter 1 introduces the authorities and purposes for hazard mitigation planning. 

Chapter 2 comprises the county profile and identifies the unique characteristics of 
Calvert County and the participating jurisdictions, along with a brief socio-economic and 
demographic profile. 

Chapter 3 outlines the planning process that was undertaken in the development of the 
Calvert County Hazard Mitigation Plan. It establishes the formation of the Planning 
Team, the public participation strategy, and the process for interagency and 
intergovernmental coordination. 

Chapter 4 encompasses the natural hazard identification and risk assessment. 
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Chapter 5 details the vulnerabilities assessment. 

Chapter 6 assesses the mitigation capabilities of the county and the incorporated 
communities. 

Chapter 7 includes the mitigation strategy which lists the mitigation measures, tasks, 
lead agencies or departments, and identifies potential funding sources. 

Chapter 8 outlines the plan maintenance procedures and details how Calvert County 
and the incorporated communities will maintain the mitigation plan to keep the data 
current and update the progress on the mitigation strategy. 

The appendices include information from the Calvert County Hazard Mitigation Planning 
Team (Planning Team) meetings, questionnaires, and supplemental reference materials. 

2010 Updates to Chapter 1 

As part of the 2010 update to the plan, this section was revised to include information 
about the update in the “Overview”, to delete information regarding manmade hazards in 
the “Purpose” and to append information regarding the SRL Program of the NFIP. 
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CHAPTER 2 – COUNTY PROFILE 

Location 

Calvert County is located 30 miles southeast of 
Washington, D.C. in Southern Maryland (Figure 
1). Calvert County is a peninsula bounded on the 
south and east by the Chesapeake Bay and on 
the west by the Patuxent River. The Thomas 
Johnson Bridge at the south-most-point connects 
Solomons Island, in Calvert County with St. 
Mary's County, Maryland, and the Patuxent River 
Bridge connects Calvert County with Charles 
County, Maryland. The county contains 
approximately 219 square miles and is only 35 
miles long north to south, and varies in width 
between 5 and 9 miles. 

There are two incorporated towns, both located 
on the Chesapeake Bay in northern Calvert 
County, Chesapeake Beach, incorporated in 
1886 and North Beach, incorporated in 1910. 
The county seat is Prince Frederick, located in 
the middle of the county. The 2010 Calvert 
County Comprehensive Plan identifies seven “town centers” including (from north to 
south): 

 Dunkirk, 

 Owings,  

 Huntingtown, 

 Prince Frederick, 

 St. Leonard, 

 Lusby, and 

 Solomons. 

Physical Features 

The topography of Calvert County is variable and rugged. An upland plain runs from the 
northwest to the southwest. On the Chesapeake Bay side, the upland ends in high cliffs 
of clay, gravel and sand, which extend from the shoreline to maximum heights of 125 to 
135 feet. On the west, the upland areas slope toward the Patuxent River where rich 
farmland is found. The water generally drains from the central elevation towards the Bay 
and River on either side of the county.  

  

Figure 1: Southern Maryland 
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Watersheds 

Calvert County intersects two of 
the State’s primary watersheds 
(Figure 2): the Lower Western 
Shore (shown in yellow) and the 
Patuxent Watershed (shown in 
purple). The two watersheds are 
separated along the central 
elevation in the county with the 
Lower Western Shore on the 
eastern most side of the county 
draining towards the Chesapeake 
Bay and the Patuxent Watershed 
encompassing the western two-
thirds of the county and draining towards the Patuxent River. 

Population 

In 2010 Maryland's population was 5,773,552, according to the federal census 
conducted every 10 years by the U.S. Census Bureau (See Table 1). From 2000 to 
2010, Maryland’s population grew 9%, a gain of 477,066 persons; Calvert County had a 
population increase of 19%, which ranked it the 4th fastest growing county in the State. 
The population for the Town of Chesapeake Beach increased 45% and the population 
for North Beach increased by 5% during the same period. 

As of the 2010 census, Calvert County’s population was 88,737 people, 30,873 
households, and 23,732 families residing in the county. The population density was 
412.4 people per square mile.  

In the county, the age distribution of the population is spread out with 28.77% under the 
age of 19, 5.45% from 20 to 24, 24.05% from 25 to 44, 30.82% from 45 to 64, and 
10.91% who are 65 years of age or older. The median age of the population in Calvert 
County is 40.1 years. 

Table 1: Population 

 2000 Census 2010 Census 2020 Projected 2030 Projected 

State of Maryland 5,296,486 5,773,552 6,576,300 6,664,250 

Calvert County 74,563 88,737 99,350 103,950 

Town of Chesapeake Beach 3,180 5753 - - 

Town of North Beach 1,880 1978 - - 

Source: U.S. Bureau of the Census; Maryland Department of Planning  

Housing 

According to the 2010 Census, there are 33,780 housing units in Calvert County. There 
are 30,873 households out of which 35.9% have children under the age of 18 living with 
them, 60.6% are married couples living together, 11.3% have a female householder with 
no husband present, and 23.1% are non-families. In addition, 18.1% of all households 
are made up of individuals and 4.9% have someone living alone who is 65 years of age 

Figure 2: Maryland Watersheds 
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or older. The average household size is 2.85 people and the average family size is 3.23 
people.   

Income and Poverty 

The median income for a household in the county is $91,088 and the average household 
income is $103,384.The per capita income for the county is $35,434. In addition, 5.4% of 
the population is living below the poverty line. Out of the total people living in poverty in 
Calvert County, 7.5% are under the age of 17.  

http://www.ers.usda.gov/Data/PovertyRates/PovListpct.asp?st=MD&longname=Maryland  

Economy 

During the 1800's, Calvert County's main industry was farming tobacco. In 1867, Captain 
Isaac Solomon established a commercial fishery in Solomons Island. At that time, boat 
building, a cannery and a fishery all contributed to the county's economy. Today, Calvert 
County has more than 1,850 businesses. Major employers include: Calvert County 
Board of Education, Calvert County Government, Calvert Memorial Hospital, Calvert 
Cliffs Nuclear Power Plant/CENG and Wal-Mart (see Table 2). 

Table 2: Calvert County Major Employers 

Major Employers 
Approximate Number of  

Employees 

Calvert County Board of Education 2,236 

Calvert County Government 1,301 

Calvert Memorial Hospital 1,146 

Calvert Cliffs Nuclear Power Plant/CENG 892 

Wal-Mart 460 

ARC of Southern Maryland 425 

Giant Food 385 

Navy Recreation Center 292 

Safeway 290 

Asbury Solomons Island 229 

Chesapeake Beach Resort & Spa 215 

McDonalds 200 

All American Ambulance & Transport 200 

Calvert County Nursing Center 200 

Recorded Books 179 

Food Lion 175 

Fantasy World Amusements 165 

Stoney's Solomons Pier Restaurant 165 

Solomons Nursing Center 151 

http://www.ers.usda.gov/Data/PovertyRates/PovListpct.asp?st=MD&longname=Maryland
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Major Employers 
Approximate Number of  

Employees 

Chesapeake Biological Laboratory 150 

Dyncorp International 145 

Edward B. Howlin 128 

DirectMail.com 125 

College of Southern Maryland 121 

Calvert Internal Medicine Group 112 

Dominion Cove Point LNG 109 

The Gott Company 103 

Holiday Inn Solomons 100 

http://www.ecalvert.com/content/business/thebasics/labor/majoremployers.asp 

Climate 

Calvert County’s climate is generally mild. There are four distinct seasons with spring 
and fall being particularly pleasant with low humidity and mild temperatures. The 
average winter temperature is 36.4 degrees F and the summers can be hazy, hot, and 
humid with an average summer temperature of 74.4 degrees F. Afternoon 
thunderstorms are also a common occurrence in the summer months. The average 
annual precipitation is 43.1 inches and the average yearly snowfall in Calvert County is 
19.4 inches. (Source: Maryland State Office of Climatology (based on 30 year 
averages)). 

Transportation 

Calvert County is accessible via major transportation networks, including: I-95, US 301, 
MD Routes 2, 4, and 5, and Route 235. The Port of Baltimore is also nearby and 
facilitates regional imports and exports. 

MD Route 2 connects with US 50/301, and MD Route 4 connects with US 301 and the 
Capital Beltway (I-495). The Thomas Johnson Bridge over the Patuxent River connects 
MD Routes 2/4 in the southern part of the county with MD Routes 5/235 in St. Mary's 
County. 

Calvert County is served by the Port of Baltimore, with a 50 foot channel through the 
Chesapeake Bay. 

Utilities 

Electricity is provided by Baltimore Gas and Electric (BG&E) and Southern Maryland 
Electric Cooperative, Inc. (SMECO).  Washington Gas provides natural gas in the 
county. 

The majority of county residents are served by private water systems, individual wells 
and traditional septic systems. Public water and sewerage service is provided to pocket 
communities and town centers.  The county’s wastewater system is comprised of eight 
wastewater treatment plants, 39 wastewater pump stations, 32 miles of force main and 

http://www.ecalvert.com/content/business/thebasics/labor/majoremployers.asp
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34 miles of gravity sewer outfalls. The water system is comprised of 20 municipal water 
systems, 77 miles of water main, and 10 elevated storage tanks. 

The Calvert Cliffs Nuclear Power Plant is run by CENG and is located near Lusby, along 
the western shore of the Chesapeake Bay. 

The Cove Point LNG plant is run by Dominion and is also located near Lusby along the 
western shore of the Chesapeake Bay. 

Verizon Communications is the local telecommunications carrier.  In addition, long-
distance telecommunications services are provided by AT&T, Comcast, MCI WorldCom, 
Sprint, and over 250 additional carriers and resellers of WATS and MTS. Cable internet 
and ISDN digital switching and fiber are also available in the county. 

Analysis of Development Trends 

According to the Calvert County Comprehensive Plan (2010), “the number of 
households in Calvert County increased from 5,540 in 1970 to 25,447 in 2000. During 
most of that 30-year period, Calvert County was the fastest growing county in the State.” 

In Calvert County, the Town Centers are the primary areas slated for development. The 
Town Centers are: the Towns of North Beach and Chesapeake Beach, Owings, Dunkirk, 
Huntingtown, Prince Frederick, St. Leonard, Lusby, and Solomons Island. To promote 
this development pattern, the county has developed Master Plans for each of the Town 
Centers and rezoned areas within one mile of each town to permit higher density with 
the purchase of Transferable Development Rights. In addition, the county has dedicated 
itself to providing adequate roads, water, wastewater systems, public transportation, and 
high-quality internet communication systems, together with public amenities such as 
parks, town squares, trails, sidewalks, bikeways, and indoor recreational and cultural 
facilities. The county’s goal of creating a more compact pattern of development is aimed 
at reducing dependence upon automobiles and enabling people to live within convenient 
proximity to stores, offices, and services.  

Residential development in Calvert County was limited to farms and the small towns of 
North Beach, Chesapeake Beach, Prince Frederick, and Solomons until the early 20th 
century. During the late 1960s and early 1970s, most newcomers tended to settle in 
small-lot communities along the Chesapeake Bay, most of which had originally been 
designed for seasonal use only during the summer and prime fishing months. These 
small settlements developed prior to the adoption of zoning in 1967. In the 1970s, large-
lot residential subdivisions began to replace farms and became the dominant residential 
land use pattern.  By 2002, 42% of all households were located in small-lot communities 
created prior to the adoption of zoning in 1967, 43% lived in subdivisions in the RUR 
District, and 15% lived in town centers. 

One of the land use challenges in Calvert County is tied to the small-lot communities, 
which are zoned Residential District. The communities developed before many of the 
health and safety regulations were adopted and are now experiencing problems with 
sewage disposal, stormwater management, and road maintenance. According to the 
2010 Comprehensive Land Use Plan, in 2002 there were 4,100 undeveloped lots that 
were exempt from most current regulations and accounted for nearly one-quarter of the 
potential future households in the county.  
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2010 Updates to Chapter 2 

As part of the 2010 update to the plan, this chapter was revised to include data from the 
2010 U.S. Census, where available. 
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CHAPTER 3 – PLANNING PROCESS 

Calvert County and the Towns of Chesapeake Beach and North Beach followed a well-
established planning process to develop this update to the Mitigation Plan. A kickoff 
meeting was held by conference call on January 18, 2011. The call was led by Stephen 
E. Smith, Senior Mitigation Planner, Greenhorne & O’Mara (G&O), the firm contracted by 
the County to facilitate the plan update. Also included on the call were John Robert 
Fenwick, Division Chief, Calvert County Emergency Management, and Carl F. Brown, 
Planner, Calvert County Emergency Management, who were responsible for local 
logistics, public communications, recruiting the Planning Team and providing data for 
analysis (see Table 3). 

Table 3: Calvert County Planning Team Members  

Name Representing 

Carolyn McHugh Calvert Chamber of Commerce 

Rick Woods Calvert Cliffs Nuclear Power Plant/CENG 

Bobby Fenwick Calvert County Emergency Management 

Carl F. Brown Calvert County Emergency Management 

Walter McKain  Calvert County General Services 

Erick Pate  Calvert County Information Technology (GIS) 

Greg Bowen  Calvert County Planning & Zoning 

John Swartz Calvert County Planning & Zoning 

Jacqueline Vaughan Calvert County Public Safety 

Ron Clark Calvert County Roads 

Bonnie Burris Calvert Housing Authority 

Debora Huddleston  Chesapeake Ranch Estates 

Rich Hannigan Dominion Cove Point LNG 

James Parent Town of Chesapeake Beach 

Joanne Hunt Town of North Beach 

Sandy Simmons Calvert County Emergency Management 

 

The Planning Team reconvened in March, 2011 and held three different meetings during 
the period of March, 2011 to June, 2011. Documentation of these meetings in the form 
of sign-in sheets, agendas, and minutes are provided in Appendix A.   

The Planning Team was actively involved in identifying hazards within the county, 
reviewing the county’s vulnerabilities to natural hazards, and recommending mitigation 
measures to reduce and prevent potential damage from these hazards. The Planning 
Team then worked together to select the most appropriate and feasible mitigation 
measures.   
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At the first Planning Team Meeting held on March 15, 2011, G&O presented an overview 
of the mitigation planning process and the Planning Team reviewed the identified 
hazards, discussed the history and profile of each hazard and identified areas vulnerable 
to the hazards. The Planning Team’s detailed review and discussion of the list of 
identified hazards (shown in Chapter 4, Table 6) indicated that the list meets the team’s 
needs and did not need any additions, deletions or corrections for the updated plan. 
During the first Public meeting held on March 16, 2011, questionnaires were provided to 
garner comments about past hazard events and suggestions on potential mitigation 
measures. The questionnaire is included in Appendix A. 

The Planning Team reviewed the Risk Analysis and Vulnerabilities Assessment at the 
second Planning Team meeting held on May 3, 2011. At this meeting, the Planning 
Team commented on the results of the updated assessment and reviewed the existing 
goals and objectives to ensure that they address current vulnerabilities.  

A third meeting was held with the Planning Team on May 4, 2011 to review and update 
the mitigation measures and prioritize them. At this meeting, the Planning Team worked 
diligently to link the updated goals and objectives with a set of mitigation actions that 
help accomplish the goals. Each existing action was reviewed and discussed to 
determine if it should be retained. The group brainstormed a list of new mitigation 
actions and then evaluated each to determine whether it was consistent with local social, 
technical, administrative, political, legal, economic and environmental conditions.  Upon 
arriving at a final set of mitigation actions, the team prioritized the list, discussed costs 
and benefits, and determined responsible departments.  

Public Involvement 

In compliance with DMA 2000 requirements, public participation was encouraged 
throughout the mitigation planning process and the 2010 update. The Planning Team 
solicited public input through meetings, the local news media, and the county’s internet 
website. 

Two public information meetings were held in the County during the planning process. 
The first meeting was held on March 16, 2011. During this meeting, the planning process 
was presented as well as information regarding the hazards and risks that are present in 
the participating jurisdictions. A 2nd public meeting was held on September 27, 2011 to 
present the draft plan to the citizens.  

The draft plan was displayed on the county’s website for the public to view and to garner 
public input and comments. In addition, the plan was made available to the public in the 
towns of Chesapeake Beach and North Beach through their administrative or Public 
Works Departments. Advertisements were placed in the Calvert County Recorder and 
the Calvert Independent newspapers to notify residents and business owners of the 
mitigation plan prior to adoption by the Board of County Commissions and respective 
town governments. 

Interagency and Intergovernmental Coordination 

In addition to the Planning Team members listed in Table 3, various local, state and 
federal agencies were contacted to provide data, input and cooperation for the Calvert 
County Hazard Mitigation Plan.  These agencies and the main reason for contact are 
shown in Table 4. 
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Table 4: Interagency Coordination 

Agency How Contacted Reason for Contact 

Maryland Department of the 
Environment 

Telephone and e-mail Repetitive loss information 

Maryland Department of Natural 
Resources 

Telephone and e-mail Shore erosion data 

Maryland Geological Survey Telephone and e-mail Shore erosion data 

Maryland Emergency Management 
Agency 

E-mail and Internet Website 
Risk assessment data and disaster 
history 

Maryland Department of Planning E-mail and Internet Website 
Demographics and MD Property 
View Data 

 

MEMA serves as the State review agency and initiates the State Clearinghouse process 
which routes the final plan to all pertinent State agencies for review and comment.   

Participating Jurisdictions  

The Towns of North Beach and Chesapeake Beach participated by direct representation 
on the Planning Team.  In addition, they participated through the following means: 

 Responding to questionnaires; 

 Attending committee meetings; 

 Reviewing draft plan sections; 

 Offering comment on the draft plan; and, 

 Adopting final plan through formal resolution. 

Integration with existing plans 

The Calvert County Hazard Mitigation Plan will be incorporated as an Annex to the 
existing Calvert County Emergency Operations Plan, administered through the County 
Emergency Management Agency. The Calvert County Comprehensive Plan and Capital 
Improvements Plan have been updated and the policies of this mitigation plan have 
been incorporated into these planning documents. The Calvert County Flood Mitigation 
Plan also addresses mitigation actions and strategies necessary to reduce future losses 
from flooding. Both the Towns of North Beach and Chesapeake Beach will be 
incorporating mitigation goals and strategies from the mitigation plan into future 
amendments of their planning documents.   

2010 Updates to Chapter 3 

As part of the 2010 update to this plan, this section was revised to include the new 
members of the Planning Team and to include details of how the Planning Team 
accomplished its goals during the 2011 meetings. Updates were also made to the 
“Public Involvement” section to indicate how the public was notified of Planning Team 
actions.  Appendix A was also updated to include materials generated during the update. 
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CHAPTER 4 – RISK ASSESSMENT 

Overview 

The Risk Assessment identifies all of the natural hazards that can affect Calvert County.  
It provides information on the history and extent of the hazards and evaluates the 
possible effects, vulnerable populations and assets (buildings, infrastructure, critical 
facilities), and estimates the potential losses that might occur. The four major steps in 
the Risk Assessment include Hazard Identification, Hazard Profiles, Vulnerability 
Assessment, and Loss Estimation.  

Hazard Identification  

The Planning Team began by investigating various types of natural hazards faced by the 
County over the past several decades. The hazard identification process includes a 
history and an examination of various hazards and their occurrences.  Information 
regarding past hazards was based on history and research from historical documents 
and newspapers; county plans and reports; conversations with county residents and 
public officials, and internet websites. Data and maps that were available online included 
sources such as the United States Geological Survey (USGS), Sheldus, and the 
National Weather Service (NWS). 

Table 5 shows the 10 Federal Declarations of Emergency that have included Calvert 
County. In addition, there have been many more State and local disasters that have 
occurred within the county, which will be discussed further for each hazard. 

Table 5: Federal Disaster Declaration History 

Event Declaration Date 
Individual 

Assistance(IA)/Public 
Assistance(PA) 

Disaster 
Number 

Tropical Storm Agnes 1972-Jun-23 IA 341 

Heavy rains and flooding 1975-Oct-04 IA/PA 489 

Severe storms, tornadoes, and flooding 1979-Sep-14 IA 601 

Severe winter storm  1994-Mar-16 PA 1016 

Blizzard of 96  1996-Jan-11 PA 1081 

Hurricane Floyd 1999-Sep-24 IA/PA 1303 

Severe winter storm 2000-Apr-10 PA 1324 

Tornado 2002-Apr-28 IA/PA 1409 

Hurricane Isabel 2003-Sep-19 IA/PA 1492 

Severe Winter Storms/Snowstorms 2010-May-06 PA 1910 

http://www.fema.gov/news/disasters.fema 

The Planning Team reviewed the list of potential hazards and identified those that have 
been known to occur in Calvert County and those that can possibly occur anywhere.  
The list of hazards was obtained from the Maryland Hazard Analysis completed by 
MEMA in June 2005. The State Analysis ranks tornadoes; tidal/coastal flooding and 
extreme cold as medium-high hazards; extreme summer heat, hurricane, thunderstorm, 

http://www.fema.gov/news/disasters.fema
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as medium hazards; and winter weather, drought, flash flooding, and soil movement as 
medium-low hazards for Calvert County. 

Table 6 shows the natural hazards which have been documented in Calvert County and 
have been assessed as risks for the purpose of this study.   

Table 6: Hazard Identification 

Hazard How Identified Why Identified 

Coastal/Shoreline 
Erosion 

 Review of past disaster declarations 

 Input from the Maryland Shoreline 
Taskforce 

 Severity of past events and projection of 
future events 

 Presence of the Calvert Cliffs 

Dam Failure  Input from Maryland Emergency 
Management Agency 

 Local knowledge/public input 

 National Inventory of Dams lists 13 dams 
within Calvert County 

Drought  Review of past disaster declarations 

 Review of Governor’s Drought Task Force 
findings 

 Severity and frequency of past events 

 Number of county residents on private wells 

Earthquake  Input from the Maryland Geological Survey  Proximity of past events 

Extreme Summer 
Heat 

 Review of NWS records 

 Local knowledge/public input 

 Severity of past events 

Flooding  Review of past disaster declarations 

 Review of Flood Insurance Rate Mapping 

 Identification of NFIP repetitive loss 
properties 

 Analysis of post-disaster/risk assessment 
reports 

 Local knowledge/public input 

 Severity and frequency of past events 

 Presence of the Chesapeake Bay, Patuxent 
River and tributary streams 

Hurricane/ 
Tropical Storm 

 Review of past disaster declarations 

 Analysis of post-disaster/risk assessment 
reports 

 Local knowledge/public input 

 Severity of the flood-related damages 
caused by Hurricane Isabel (2003) 

Landslide  Input from the Maryland Geological Survey 

 Input from the Maryland Department of 
Transportation 

 Topography within the county 

 Known landslide potential of various 
locations within the county 

Land Subsidence  Input from the Maryland Geological Survey 

 Input from Department of Natural 
Resources 

 Presence of the Chesapeake Bay and 
documented sea level rise incidents tied to 
land subsidence 

Severe Storm 
(thunderstorm, 
hailstorm, and 
winter storm 

 Review of past disaster declarations 

 Input from the National Weather Service 

 Local knowledge/public input 

 Severity and frequency of past events 

Tornado  Review of past disaster declarations 

 Input from the National Weather Service 

 Severity and frequency of past events  

Tsunami  Review of NOAA Tsunami Mitigation Plan  Presence of Chesapeake Bay and 
possibility of storm surge damages 

Wildfires  Review of past disaster declarations 

 Input from the Maryland Department of 
Natural Resources 

 Frequency of past events 

 Presence of large forested tracts within the 
county 
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Hazard Profiles 

After the initial identification of natural hazards, the Planning Team developed profiles for 
each of the hazards. The profiles include a description of the hazard, history of the past 
hazard events, and when possible a determination of the frequency or probability of 
future events, their severity, and factors that may affect their severity. Each hazard type 
has unique characteristics that can impact the county.   

Coastal/Shoreline Erosion 

Overview 

Erosion and accretion are long term, dynamic processes that occur along shorelines. 
Major erosion/accretion events are usually associated with coastal storms because 
floodwater forces have the ability to cause significant acts of erosion/accretion in a short 
time period. Erosion is considered a serious hazard in coastal areas because it can 
threaten coastal development by eroding beaches and shorelines. In general, shore 
erosion poses a significant threat to property owners, the public, and natural resources; 
both terrestrial and aquatic.  

History 

The western shore of the Chesapeake Bay in Calvert County varies from steep, eroding 
cliffs to stable slopes. Cliffs are continually eroded by wave action, landslides, 
groundwater seepage, freeze/thaw action and weathering. 

All shorelines in the county are subject to the effects of erosion. The most severe 
impacts occur along those shorelines with the longest fetch or exposed distance over 
water in front of the shore. Although erosion is a natural process, it can create significant 
problems for property owners, businesses, and the public, especially when inappropriate 
planning and design activities either increase natural erosion rates or compound the 
impact of natural erosion processes. The Maryland Geological Survey (MGS) began to 
quantify the problem in 1914, documenting major reductions of various islands 
throughout the state. 

A large percentage of Calvert County’s shorelines incur erosion accelerated by high 
winds and high tides. The greatest numbers of incidences occur during the fall and 
winter months. A small number of damaging wind events coupled with abnormally high 
tides, causing shoreline erosion occurs each year.  The State of Maryland Shore Erosion 
Task Force Final Report (2000) estimates that 31% of the State’s 4,360 miles of tidal 
shoreline currently experience some degree of erosion and approximately 41% of 
Calvert County’s 143 miles of shoreline currently experience some degree of erosion. 45 
miles experience less than 2 feet of erosion, 9 miles experience between 2 and 4 feet 
per year and 4 miles experience greater than 4 feet of erosion per year.  

In 2010, state, federal and county agencies formed a steering committee to study and 
develop recommendations to address the impact of shoreline erosion on houses located 
near the eroding cliffs in Calvert County. The Committee developed a preliminary 
framework for addressing these issues and presented their findings in the Chesapeake 
Bay Cliff Erosion in Calvert County Draft Steering Committee Report. The report 
documents that the cliffs have been naturally eroding for hundreds of years. The 
presence of the federally threatened and state endangered Puritan Tiger Beetle living at 
various locations along the shoreline and the potentially adverse impact that cliff and 
shoreline stabilization could have on its habitat, increases the difficulty of finding feasible 
mitigation methods.  
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Property owners in Chesapeake Ranch Estates have anecdotally reported an erosion 
rate of approximately two feet per year. This rate is far from constant, as the bluffs can 
often give way without warning. In 1996, a cliff suddenly collapsed and caused the death 
of a young girl on the beach below. One property owner, who bought a house in 1991, 
noted that his house was 60 feet from the cliff’s edge.  Without armor, the house is now 
20 feet from the edge, an estimated erosion rate of two feet per year.  Another property 
owner has lost 40 feet of shoreline since 1996, or 2.8 feet per year.  A third property 
owner has experienced four feet of erosion in just one year. 

Hurricane Floyd, preceded by a prolonged drought in 1999, eroded approximately 5 to 
10 feet of a cliff edge overlooking the Chesapeake Bay, and exposed the foundation of 
two structures, forcing the county to condemn them. Additional structures also lost a 
great part of the back yards, but still had plenty of setback available to continue safe 
occupancy of the structures.   

Tropical Storm Isabel in 2003 also resulted in a large amount of erosion, exposing 
foundations and undermining public roads along the Randall Cliffs area.   

Heavy rains at the end of September 2010 caused additional sloughing at another 
property in which the house was already only eight feet from the cliff. 

Probability 

Based on historical trends, the probability of shoreline erosion continuing in Calvert 
County is high. In addition, as the shoreline continues to erode, more structures will 
continue to lose existing yards, which protect the structure from possible landslides or 
eventual collapse if soil under the foundation erodes away. 

Dam Failure 

Overview 

Dam failure refers to a collapse, overtopping, breaching, or any other related condition 
that causes an uncontrolled release of water and downstream flooding. Approximately 
one-third of all dam failures worldwide are caused by overtopping due to inadequate 
spillway capacity, another third are caused by seepage, and the rest result from 
improper design or construction, or hazards such as landslides and earthquakes.  

The severity of a dam failure depends on its storage capacity and the types of land uses 
downstream. The hazard potential is the possible adverse consequences resulting from 
the release of water and other stored contents due to failure or improper operation of the 
dam. Once a dam is constructed, the downstream hydrologic regime may change, 
altering the frequency and severity of flood events. The change in hydrologic regime can 
encourage encroachment upon a reduced 100-year floodplain. 

In recent years, dam failures in the United States have prompted renewed public and 
government concern and action. Public Law 92-367, the National Dam Inspection Act, 
resulted in the inventorying of dams in the United States and the inspection of non-
Federal dams nationally.   

Common practice among Federal and State dam safety offices is to classify a dam 
according to the potential impact a dam failure (breach) or mis-operation (unscheduled 
release) would have on upstream and/or downstream areas or at locations remote from 
the dam. The hazard potential classification system categorizes dams based on the 
probable loss of human life and the impact on economic, environmental, and lifeline 
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interests. Improbable loss of life exists where persons are only temporarily in the 
potential inundation area.  The Dam Hazard Classification is shown in Table 7. 

Table 7: Dam Hazard Classification 

Category Loss of Life Property Damage 

Low Unlikely loss of life Minor increases to existing flood levels at roads and buildings. 

Significant Possible loss of life Significant increased flood risks to roads and buildings with no 
more than 2 houses or 6 lives in jeopardy. 

High Probable loss of life Major increases in existing flood levels at houses, buildings, major 
interstates and state roads with more than 6 lives in jeopardy. 

 

The National Inventory of Dams lists 13 dams within Calvert County. Dams less than 25 
feet in height are generally exempt from the Dams and Reservoirs Safety Act because, 
in most cases, their failure would not pose a serious threat to life, safety, or property. 

Table 8: Calvert County Dams  

Dam Name River Purpose Year Complete Height Storage 

Gordon Farm Pond Fishing Creek Recreation 1969 28 (ft) 154 (ac-ft) 

Bowens Farm Pond Cypress Swamp Wildlife, fire/stock 1970 20 (ft) 91 (ac-ft) 

Shores of Calvert Lower Dam Patuxent River Recreation 1972 15 (ft) 126 (ac-ft) 

Lake Lariat Dam Mill Creek Recreation 1965 46 (ft) 2614 (ac-ft) 

Dominion Cove Point LNG 
Main Dam 

Wilbur Creek Recreation, 
Tailings 

1974 74 (ft) 830 (ac-ft) 

Dominion Cover PointLNG 
Secondary Dam 

Wilbur Creek Tailings 1974 34 (ft) 42(ac-ft) 

Ferry Landing Woods Pond Patuxent River Recreation 1981 22 (ft) 150 (ac-ft) 

Queensberry Drive SWM Hunting Creek Flood Control 2001 19 (ft) 30 (ac-ft) 

Calvert Gateway Hall Creek Flood Control 2000 19.7 (ft) 4.05 (ac-ft) 

Starkey Pond Morsell Creek Recreation 1950 11 (ft) 150 (ac-ft) 

Victoria Station Lake 
Community 

Graham Creek Recreation 1986 23 (ft) 920 (ac-ft) 

Shores of Upper Calvert Dam Patuxent River Recreation 1972 25 (ft) 0 (ac-ft) 

Prince Frederick WWTP Pond 
2 

Parker Creek Other 2002 45 (ft) 100 (ac-ft) 

(ft)= feet;  (ac-feet) = acrefeet 

 

History 

There is no history of dam failure in Calvert County.   

Probability 

Based on past history there is a low probability of dam failure in Calvert County; 
however, contributing factors such as the age of the infrastructure, seasonal weather 
patterns, and developmental patterns all make the potential for dam failure a possibility 
in the future. 
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Drought 

Overview 

Drought is a condition of climatic dryness that is severe enough to reduce soil moisture 
and water and snow levels below the minimum necessary for sustaining plant, animal, 
and economic systems. Drought is a complex physical and social process of widespread 
significance. It is not usually a Statewide phenomenon, with differing conditions in the 
State often making drought a regional issue. Despite all of the problems that droughts 
have caused, drought has proven to be difficult to define and there is no universally 
accepted definition. Droughts, unlike floods, are not distinct events with well-defined 
starting points and ending points. The impacts of droughts vary by affected sector, thus 
often making definitions of drought specific to particular affected groups. 

The most commonly used drought definitions are based on meteorological, agricultural, 
hydrological and socioeconomic effects. 

I. Meteorological drought is often defined by a period of substantially diminished 
precipitation duration and/or intensity. The commonly used definition of 
meteorological drought is an interval of time, generally on the order of months or 
years, during which the actual moisture supply at a given place consistently falls 
below the climatically appropriate moisture supply. 

II. Agricultural drought occurs when there is inadequate soil moisture to meet the 
needs of a particular crop at a particular time. Agricultural drought usually occurs 
after or during meteorological drought but before hydrological drought and can 
also affect livestock and other dry-land agricultural operations. 

III. Hydrological drought refers to deficiencies in surface and subsurface water 
supplies. It is measured as streamflow, snowpack, and as lake, reservoir and 
groundwater levels. There is usually a delay between lack of rain or snow and 
less measurable water in streams, lakes and reservoirs. Therefore, hydrological 
measurements tend to lag other drought indicators. 

IV. Socioeconomic drought occurs when physical water shortages start to affect the 
health, well-being, and quality of life of residents, or when the drought starts to 
affect the supply and demand of an economic product. 

Droughts result from prolonged periods of dry weather accompanied by extreme heat 
and usually occur during the summer months (July and August) in Calvert County when 
high pressures settle in with prevailing dry west to southwest winds. The warmest time of 
the year is July when maximum temperatures average 87 degrees. Extreme 
temperatures of 100 degrees occur occasionally. Calvert County is subject to periodic 
droughts that may impact the county’s ability to meet all of its water needs. The usual 
length of time does not exceed six weeks in mid-summer.   

When drought begins, agriculture is usually first to be affected because of its heavy 
dependence on stored soil moisture. Soil moisture can be rapidly depleted during 
extended dry periods.  Dry land farming and ranching are the most at risk from drought. 
Water uses depending on in-stream flows, such as irrigated farms; aquatic, wetland, and 
riparian environmental communities; and recreational uses are at high risk but less 
exposed.  Urban and agricultural water users who rely on reservoirs and wells that are 
not dependent on high rates of aquifer recharge are the last to feel the effects.  
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Potential Damages and Impacts 

Economic losses associated with drought are associated with reductions in agricultural 
production, livestock production, fisheries, recreation, tourism, and water consumption. 
Environmental drought impacts affect both human and animal habitats. Decreased flows 
in streams and rivers can affect salinity, bacteria, turbidity, pH, and lead to temperature 
increases. 

Ground water is the most commonly used source of water supply and is obtained from 
both confined and unconfined aquifers. In fact some regions of the State like Southern 
Maryland and the Eastern Shore rely exclusively on ground water for their water needs. 
According to the latest figures, there are some 20,732 well users in Calvert County. 

As of late 2010, the most recent crop data from the 2007 Census of Agriculture indicates 
the total acreage of lands designated for agricultural use has decreased 12 percent 
(from 30,023 acres to 26,443 acres). Crops harvested included 3,200 acres of corn, 
3,200 acres of soybeans, and 3,000 acres of hay. Total crop sales value for the reporting 
period was $4,052,000 (including livestock). Drought-related agricultural losses can be 
estimated using average crop revenue per acre with an assumed reduction of 50 
percent. 

http://www.nass.usda.gov/Statistics_by_State/Maryland/County_Profiles/Calvert.pdf 
http://www.agcensus.usda.gov/Publications/2007/Online_Highlights/County_Profiles/Maryland/cp24009.pdf 
 

History 

Based on the monthly Palmer Drought Severity Index (PDSI) as computed by the 
National Climatic Data Center, the Lower Southern Climate Division (which includes 
Calvert County) has experienced 12 periods of 2 or more months of severe or extreme 
drought (Table 9). The PSDI uses temperature and precipitation data to calculate water 
supply and demand, incorporates soil moisture, and is considered most effective for 
unirrigated cropland. It primarily reflects long-term drought and has been used 
extensively to initiate drought relief. 

Table 9: Periods of Severe or Extreme Drought 

Drought Periods Duration Lowest PDSI  Drought Periods Duration Lowest PDSI 

7/1930 – 2/1931 8 months -6.09 in 2/1931  11/1941 – 2/1942 4 months -3.71 in 12/1941 

4/1942 – 5/1942 2 months -3.72 in 5/1942  7/1954 – 3/1955 9 months -4.36 in 1/1955 

11/1965 – 8/1966 10 months -4.49 in 8/1966  6/1986 – 7/1986 2 months -3.55 in 7/1986 

9/1986 – 10/1986 2 months -3.36 in 10/1986  7/1991 – 2/1992 8 months -3.99 in 11/1991 

10/1998 – 2/1999 5 months -4.60 in 12/1998  5/1999 – 7/1999 3 months -4.23 in 7/1999 

7/2002 – 9/2002 3 months -4.25 in 9/2002  8/2007–3/2008 8 months -4.19 in 1/2008 

http://www.nrcc.cornell.edu/drought/MD_drought_periods.html 

 

The 1930-31drought was one of the most severe droughts in Maryland’s history. This 
was the driest period on record with precipitation totaling from 15 to 26 inches below 
normal. The drought caused $40 million dollars (1930 dollars) in losses to farmers in 
Maryland alone. Forest fires caused by the dry spell caused $580,000 in losses in 
Maryland. During the mid-1960's, Maryland again suffered from severe drought 
conditions when precipitation totals in the area were 10 to 19 inches below normal. That 

http://www.nass.usda.gov/Statistics_by_State/Maryland/County_Profiles/Calvert.pdf
http://www.agcensus.usda.gov/Publications/2007/Online_Highlights/County_Profiles/Maryland/cp24009.pdf
http://www.nrcc.cornell.edu/drought/MD_drought_periods.html
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period of drought was part of the longest drought to plague Maryland, lasting nearly 4 
years. 

The 1998-99 drought was comparable in severity to the 1960's drought and while it did 
not last as long as the 1960's drought and was not as severe as the 1930-31 drought, 
the 1998-99 drought caused a number of problems for Maryland residents and 
businesses. Crop damages were estimated in thousands of dollars per acre, and 
included damage assessments from corn, soybean, hay, and tobacco. For the first time 
in its history, Maryland declared a statewide drought emergency and implemented 
mandatory water restrictions.   

Between June 1998 and August 
1999, Calvert County sustained 
approximately $7.6 million in 
property and crop damage from 
drought conditions. The map 
shown in Figure 3, illustrates that 
most of the State of Maryland 
was in extreme drought 
conditions during this time. 
Persistent high pressure over the 
Southeast U.S. forced most rain 
producing low pressure systems 
to steer north of the region. 
Private water wells were affected 
in Calvert County and farmers 
throughout Maryland reported 
adverse growing conditions.  

Since 1999, no damages have 
been reported in Calvert County 
or the towns as a result of 
drought conditions. 

Probability 

Extended periods of little or no precipitation will lead to drought conditions. This hazard 
will affect the entire county and the towns. The Calvert County water supply primarily 
depends upon withdrawals from underground aquifers. Increased consumptive demands 
coupled with reduced recharge of these aquifers would lead to manifestation of drought 
related potable water shortages.  

Based on the monthly Palmer Drought Severity Index (Table 10) as computed by the 
National Climatic Data Center, Calvert County is predominantly a “wet” region, with less 
than 14% of the time spent in Moderate, Severe, or Extreme drought conditions; 
however, given historical weather patterns, there is a moderate probability that the 
county will experience periods of drought in the future.   

  

Figure 3: Drought Severity Index (8-21-99) 

http://www.atmos.umd.edu/~climate/drought.html 

http://www.atmos.umd.edu/~climate/drought.html
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Table 10: PDSI Category 

Lower Southern Climate Division 

PDSI Category Percent of Time in Category Cumulative Percent Time 

Extreme 1.1 1.1 

Severe 3.9 5.0 

Moderate 9.1 14.0 

Mild 17.1 31.1 

Incipient 12.1 43.2 

Near Normal 16.2 59.4 

Wet 40.6 100.0 

Lowest PDSI in 1389 months -6.09 in 2/1931 

http://www.nrcc.cornell.edu/drought/MD_pdsi_smry.html 

 

Earthquake 

Overview 

An earthquake is a shaking or sometimes violent trembling of the earth that results from 
the sudden shifting of rock beneath the earth's crust. This sudden shifting releases 
energy in the form of seismic waves or wave-like movement of the earth's surface. 
Earthquakes can strike without warning and may range in intensity from slight tremors to 
great shocks.  

Earthquakes are measured by two principal methods: seismographs and human 
judgment. The seismograph measures the magnitude of an earthquake and interprets 
the amount of energy released on the Richter scale, a logarithmic scale with no upper 
limit. This amount is expressed in Arabic numbers and each unit of increase represents 
a ten-fold increase in magnitude. An earthquake measuring 6.0 on the Richter Scale is 
ten times more powerful than a 5.0 and 100 times more powerful than an earthquake 
measuring 4.0. This is a measure of the absolute size or strength of an earthquake and 
does not consider the effect at any specific location. The Modified Mercalli Intensity 
Scale (MMI) is an intensity scale expressed in Roman numerals, which reports the 
amount of shaking and effects at a specific location based on expert judgment. The 
scale has twelve classes and ranges from I (not felt) to XII (total destruction). 

Table 11 shows a comparison of the two scales. 

 

 

 

 

  

http://www.nrcc.cornell.edu/drought/MD_pdsi_smry.html
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Table 11: Earthquake Magnitude and Intensity Scales 

Magnitude 
(Richter) 

Intensity 
(Mercalli) 

Description 

1.0 – 3.0 I I. Not felt except by a very few under especially favorable conditions. 

3.0 – 3.9 II – III II. Felt only by a few persons at rest, especially on upper floors of buildings. 
III. Felt quite noticeably by persons indoors, especially on upper floors of buildings.  Many 
people do not recognize it is as an earthquake.  Standing motorcars may rock slightly.  
Vibrations similar to the passing of a truck.  Duration estimated. 

4.0 – 4.9 IV – V IV. Felt indoors by many, outdoors by few during the day.  At night, some awakened.  Dishes, 
windows, doors disturbed; walls make cracking sound.  Sensation like heavy truck striking 
building.  Standing motorcars rocked noticeably. 
V. Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable 
objects overturned. Pendulum clocks may stop 
 

5.0 – 5.9 VI – VII VI. Felt by all, many frightened.  Some heavy furniture moved; a few instances of fallen 
plaster.  Damage slight. 
VII. Damage negligible in buildings of good design and construction; slight in well-built 
ordinary structures; considerable damage in poorly built or badly designed structures.  Some 
chimneys broken. 

6.0 – 6.9 VII– IX VIII. Damage slight in specially designed structures; considerable damage in ordinary 
substantial buildings with partial collapse.  Damage great in poorly built structures.  Fall of 
chimneys, factory stacks, columns, monuments and walls.  Heavy furniture overturned. 
IX. Damage considerable in specially designed structures; well-designed frame structures 
thrown out of plumb.  Damage great in substantial buildings, with partial collapse.  Building 
foundations shifted. 

7.0 and 
higher 

VIII or 
higher 

X. Some well-built wooden structures destroyed; most masonry and frame structures 
destroyed with foundations.  Rails bent. 
XI. Few, if any (masonry) structures remain standing.  Bridges destroyed.  Rails bent greatly. 
XII. Damage total.  Lines of sight and level are distorted.  Objects thrown into the air. 

http://earthquake.usgs.gov/learn/topics/mag_vs_int.php 

 

Another way of measuring the potential damage of an earthquake is the peak ground 
acceleration (PGA). The PGA is measured as a percentage and refers to the maximum 
percentage of acceleration of the movement of the ground. A higher PGA means a more 
rapid movement of the ground and a higher probability of structural damage. Table 12 
provides a comparison between the Modified Mercalli Intensity scale and peak ground 
acceleration.   

Table 12: Modified Mercalli Intensity Scale and Peak Ground Acceleration Comparison 

MMI Acceleration (%g) PGA Perceived Shaking Potential Damage 

I <0.17 Not Felt None 

II – 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 – XII >124 Extreme Very Heavy 

Source: United States Geological Survey  

http://earthquake.usgs.gov/learn/topics/mag_vs_int.php
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Earthquakes can last from a few seconds to over 5 minutes and they may also occur as 
a series of tremors over a period of several days. The actual movement of the ground in 
an earthquake is seldom the direct cause of injury or death. Casualties may result from 
falling objects and debris, because the shocks from the earthquake shake, damage or 
demolish buildings and other structures. Disruption of communications, electrical power 
supplies and gas, sewer and water lines should be expected. Earthquakes may trigger 
fires, dam failures, landslides or releases of hazardous material, compounding their 
disastrous effects.  

Historic Activity 

According to the USGS and the Maryland Geological Survey, the earliest recorded 
earthquake in Maryland occurred in Annapolis, on April 24, 1758, and lasted for 30 
seconds and was reportedly felt as far away as Pennsylvania.  In addition, the great 
earthquake series of 1811 -1812 centered near New Madrid, Missouri, affected an area 
of 2 million square miles, including Maryland. Since 1885, earth vibrations felt in 
Maryland have been associated with sources for adjacent states and points as far away 
as the St. Lawrence Valley and Ontario, Canada. Other earthquakes that were most 
likely felt in Calvert County include the following: 

 1828 – A moderate-sized earthquake was felt over all of Virginia, West Virginia, 
and portions of neighboring states, including Maryland. The effects at Baltimore 
resulted in considerable shaking of doors and agitation of other objects. The 
center of this earthquake was not accurately fixed, but it was probably in 
southwest Virginia.  

 1833 – Another shock centered in Virginia was felt noticeably in Baltimore.  

 1852 – A moderate shock in southwestern Virginia. Considerable alarm was 
noted in Baltimore, while residents in Annapolis reported merely feeling the 
tremor.  

 1886 –The great earthquake near Charleston, South Carolina, affected a total 
area with a radius of about 800 miles, including all of Maryland.  

 1897 – The most severe earthquake in Virginia's history (Giles County) shook an 
area of about 280,000 square miles. Baltimore and southern Maryland along the 
eastern shore reported distinct shaking.  

 1918 – An earthquake centered near Luray, Virginia, reached many points in 
Maryland. 

 1925 – A magnitude 7.0 earthquake centered in the St. Lawrence River region 
near Murray Bay, Canada, caused only moderate intensity effects, but was 
remarkable for the large area affected, which included all of eastern Canada and 
portions of the United States south of Virginia and west to the Mississippi River. 
This area covered approximately 2 million square miles. Damage was confined to 
a narrow belt on both sides of the St. Lawrence River. Residents in Baltimore 
and Overlea reported this earthquake as being felt lightly.  

 1935 – Another Canadian earthquake with magnitude 6.25 , near Timiskaming, 
resulted in only minor damage in the nearby region, but was felt over a great 
area, extending as far south as Washington, D.C., and as far west as Wisconsin. 
Felt points in Maryland included Chestertown (intensity IV), Annapolis, Baltimore, 
Bel Air, Cumberland, Frederick, Hancock, Havre De Grace, Laurel, and 
Westminster (intensity III or lower).  

http://wwwneic.cr.usgs.gov/neis/eq_depot/usa/1811-1812.html
http://wwwneic.cr.usgs.gov/neis/eq_depot/usa/1886_09_01.html
http://wwwneic.cr.usgs.gov/neis/general/richter.html
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 1944 – Another earthquake in the St. Lawrence River region reached to 
Maryland and Pennsylvania and west to Michigan and caused estimated $2 
million damage in the epicenter area. Baltimore City and Westminster, Maryland, 
were near the extreme southern points reporting this earthquake.  

 1969 – A single felt report was received from West Hyattsville of an earthquake 
(magnitude 4.3) near Elgood, West Virginia.  

 1973 – Residents throughout a broad area of the middle-Atlantic region of the 
United States were jolted out of their sleep by shock waves from a minor 
earthquake near the Delaware – New Jersey – Pennsylvania border. Numerous 
points in northeastern Maryland reported this earthquake.  

 2003 – A 4.3 magnitude earthquake was centered near Richmond, VA and was 
felt throughout the Washington-Baltimore area. 

 2010 – A 3.6 magnitude earthquake centered near Germantown, MD was felt 
throughout Virginia and Maryland. 

 2011* -– A 5.8 magnitude earthquake centered near Mineral, VA was felt as far 
north as Canada and as far south as Georgia. Moderate damage was reported in 
Calvert County and the Emergency Operations Center was activated in response 
to the event.  * This event occurred after the planning period for this update but was a significant 

event for Calvert County. 

No earthquakes have been centered in Calvert County and although numerous 
earthquakes have reportedly been felt in the county, there have not been any reported 
damages associated with these past events.  

Probability 

The probability of an earthquake being felt in Calvert County is low (14 events in 250 
years); moreover, the perceived shaking would be light and minimal damages would be 
expected to ensue. Figure 4 is the 2008 U.S. Geological Survey (USGS) National 
Seismic Hazard Map displaying earthquake ground motion, or PGA, with a frequency 
level of 2% over a 50-year period. As shown, much of Maryland is in an area of low 
seismic hazard, with expected peak ground acceleration of just 4% to 8% over the 50-
year time frame. The map is derived from seismic hazard curves calculated on a grid of 
sites across the United States that describe the frequency of exceeding a set of ground 
motions.  
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Figure 4: USGS Peak Ground Acceleration Probability of 2% in 50 Years  

http://www.atmos.umd.edu/~climate/drought.html 

 

Extreme Summer Heat 

Overview 

Temperatures that hover 10 degrees or more above the average high temperature for 
the region and last for several weeks are defined as extreme heat. A heat wave is 
primarily a public health concern as structures and infrastructures are rarely impacted. 
During extended periods of very high temperatures or high temperatures with high 
humidity, individuals can suffer a variety of ailments including heat cramps, heat 
syncope, heat exhaustion, and heat stroke.  

 Heat stroke, in particular, is a life threatening condition that requires immediate 

medical attention.  It exists when the body’s core temperature rises above 105F 
as a result of environmental temperatures. Patients may be delirious, stuporous, 
or comatose. The death-to-care ratio in reported cases in the US averages about 
15%. 

 Heat Exhaustion is much less severe than heat stroke. The body temperature 
may be normal or slightly elevated. A person suffering from heat exhaustion may 
complain of dizziness, weakness or fatigue. The primary cause of heat 
exhaustion is fluid and electrolyte imbalance. The normalization of fluids will 
typically alleviate the situation. 

 Heat Syncope is typically associated with exercise by people who are not 
acclimated to exercise. The symptom is a sudden loss of consciousness. 

http://www.atmos.umd.edu/~climate/drought.html
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Consciousness returns promptly when the person lies down. The cause is 
primarily associated with circulatory instability as a result of heat. The condition 
typically causes little or no harm to the individual. 

 Heat Cramps are typically a problem for individuals who exercise outdoors but 
are unaccustomed to heat. Similar to heat exhaustion, it is thought to be a result 
of a mild imbalance of fluids and electrolytes. 

In 1979, R.G. Steadman, a meteorologist, developed the heat index which is shown in 
Table 13 to illustrate the risk associated with extreme summer heat. 

Table 13: Heat Danger Categories 

Danger Category Heat Disorders 
Apparent Temperature 

(F) 

IV Extreme Danger Heatstroke or sunstroke imminent. >130 

III Danger Sunstroke, heat cramps, or heat exhaustion likely; heat stroke 
possible with prolonged exposure and physical activity. 

105-130 

II Extreme Caution Sunstroke, heat cramps, and heat exhaustion possible with 
prolonged exposure and physical activities 

90-105 

I Caution Fatigue possible with prolonged exposure and physical activity. 80-90 

 
Historic Activity 

Fourteen extreme heat 
events have been reported 
in Calvert County since 
1996, as reported through 
the National Climatic Data 
Center.  Also of significance 
to this historic record, in a 
statewide heat wave in 
1930, temperatures reached 
106 degrees in Calvert 
County (Figure 5).   

Events in the NCDC 
database include May, 
1996, July 1997, August 
1997, July 1999, June 2001, 
August 2001, July 2002 (3 

events), August 2002 (3 
events), July 2006, and 
August 2006. For the 13 
county reporting areas 
which include Calvert County, total deaths for these 14 events totaled 72, total injuries 
totaled 398, while crop damages and property damages were not indicated. The most 
severe examples of extreme heat in Calvert County include the following: 

 August 1995, dry weather, combined with periods of excessive heat, caused 
substantial damage to several crops and threatened livestock.  

Figure 5: Historic Heat Wave (1930) 

http://www.erh.noaa.gov/er/lwx/Historic_Events/StormsOfCentury.html 

http://www.erh.noaa.gov/er/lwx/Historic_Events/StormsOfCentury.html
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 July and August 1997, high temperatures in most places reached over 100 
degrees, while dew point temperatures (an indication of how humid the air mass 
is) were well into the 70s. Three deaths and 150 injuries were reported.   

 July 1999, high pressure sat off the Mid-Atlantic coast from the 4th through the 
7th, acting like a heat pump drawing in extremely warm and humid air. 
Temperatures on the 4th through early on the 7th were oppressively hot, and 
extremely humid conditions added to the misery. These conditions continued 
until a cold front swept through the area during the afternoon of the 7th, ushering 
cooler and much less humid air. The mercury soared into the upper 90s to lower 
100s during the period. Dew points were in the lower to middle 70s, creating heat 
indices between 100 and 115 degrees. Nighttime lows only dipped into the 70s 
and heat index values remained in the upper 70s to middle 80s. Road surfaces 
and cars also fell victim to the heat. There were 15 deaths in the 13 county 
reporting areas, and 241 reported injuries. 

 July 2, 2002, high pressure remained stationary off the Delmarva coastline during 
the 1st week of July. This resulted in a prolonged period of hot and humid 
weather across the Mid-Atlantic region. Between July 2nd and 4th, high 
temperatures rose into the lower to middle 90s and dew points reached into the 
lower 70s. This resulted in heat index values reaching 100 to 110 degrees during 
the afternoon. In addition, heat index values only dropped into the middle 80s 
overnight, resulting in little relief for people without air conditioning. These 
conditions led to several heat related deaths and illnesses, especially in people 
already suffering from pre-existing medical conditions. 

Probability 

The temperature variances between the north and south ends of the county and the bay 
and river sides usually vary by no more than a couple of degrees. For this reason, 
extreme summer heat would be expected to impact the entire county and the towns 
uniformly. The probability of occurrence is moderate given the historical weather 
patterns. Transient, low or fixed income and elderly populations are at the greatest risk 
from exposure to extreme heat conditions.   

Flooding 

Overview 

Flash floods, as the name suggests, occur suddenly after a brief but intense downpour.  
They move fast and terminate quickly. Although the duration of these events is usually 
brief, the damages can be quite severe. Flash floods may also result as a secondary 
effect from other types of disasters, including wildfires and dam breaks. Wildfires remove 
vegetative cover and alter soil characteristics, increasing the quantity and velocity of 
stormwater runoff, and dam breaks release large quantities of water into receiving 
drainage ways in a very short timeframe. Flash floods are the number one weather-
related killer with approximately 140 deaths recorded in the United States each year. 

Coastal flooding occurs when water is pushed inland by severe weather events along 
the coast. The extent of the flooding is dependent on the inland elevations in the 
impacted areas. Calvert County is susceptible to these events due to its low elevations 
in the coastal areas. Coastal flooding is often caused by nor’easters and tropical 
systems and is now being impacted by fluctuations in water levels attributed to sea level 
rise. 



MITIGATION STRATEGIES 

 

  30 

Riverine floods are described in terms of their extent (including the horizontal area 
affected and the vertical depth of floodwaters) and the related probability of occurrence.  
Flood studies use historical records to determine the probability of occurrence for 
different extents of flooding. The probability of occurrence is expressed as the 
percentage chance that a flood of a specific extent will occur in any given year.  On the 
other hand, flash floods cannot be predicted accurately and happen whenever there are 
heavy storms. Smaller floods occur more often than larger and more widespread ones. 
Table 14 shows a range of flood recurrence intervals and their probabilities of 
occurrence. So every year, a 10-year flood has a greater likelihood of occurring (10% 
chance) than a 100-year flood (1% chance). 

Table 14: Flood Probability Terms 

The extent of flooding associated with a 
1% annual probability of occurrence – 
also referred to as the “base flood” - is 
used as the regulatory floodplain 
boundary by a number of federal, state 
and local agencies. Also referred to as 
the “Special Flood Hazard Area”, this 

boundary is a convenient tool for assessing vulnerability and risk in flood prone 
communities since many communities have maps available that show the extent of the 
base flood and likely depths that will be experienced. The base flood is often referred to 
as the “100-year flood.” It is important to note that after an area is impacted by a 100-
year flood, this does not mean a similar magnitude flood cannot happen for the next 99 
years.   

Flash floods are more likely to occur in places with steep slopes and narrow stream 
valleys, and along small tributary streams. In urban areas, parking lots and other 
impervious surfaces that shed water rapidly contribute to flash floods. In rugged, hilly, 
and steep terrain, the high-velocity flows and short warning times make these floods 
hazardous and very destructive. Flash floods could also be a result of improper 
drainage. Other causes of floods and flash floods are shown in Table 15. 

Table 15: Flooding vs Flash Floods – Causes 

Causes of Flooding Causes of Flash Floods Causes of Coastal Floods 

Low lying, relatively undisturbed 
topography 

Hilly/mountainous areas Sea level rise and/or land subsidence 

High season water tables High velocity flows Storm surge associated with tropical 
storms or nor’easters 

Poor drainage Short warning times Improper drainage combined with 
abnormally high tides 

Excess paved surfaces Steep slopes   

Constrictions – filling Narrow stream valleys  

Obstructions – bridges  Parking lots & other impervious 
surfaces 

 

Soil characteristics Improper drainage  

 

  

Flood Recurrence 
Intervals 

Chance of occurrence in any given 
year 

10 year 10% 

50 year 2% 

100 year 1% 

500 year 0.2% 



CALVERT COUNTY HAZARD MITIGATION PLAN 

31 

Historic Activity 

According to the National Climatic Data Center, twenty two flooding events have 
occurred in Calvert County since 1950 with twelve of these events occurring in Calvert 
County between 2004 and 2010. These events are shown in Table 16.  

 

Table 16 : Calvert County Flood Events, 1950-2010 

Location or County Date Time Type 

1 CALVERT  03/04/1993 1100 Flood/flash Flood  

2 CALVERT  11/28/1993 0600 Coastal Flooding  

3 NW Border  06/24/1995 1200 Flash Flood  

4 Prince Frederick  06/20/1996 12:50 PM Flash Flood  

5 Countywide  01/28/1998 11:00 AM Flood  

6 MDZ014 - 016>018  02/04/1998 08:00 AM Coastal Flooding  

7 Countywide  02/04/1998 08:00 AM Flood  

8 Countywide  09/16/1999 08:00 AM Flash Flood  

9 Countywide  07/26/2000 12:00 PM Flash Flood  

10 North Portion  09/02/2000 02:30 PM Flash Flood  

11 Dunkirk  06/25/2004 03:30 PM Flash Flood  

12 MDZ004>006 - 
009>010 - 016 - 018  

01/14/2005 05:30 AM Flood  

13 Chesapeake Beach  06/26/2006 01:00 AM Flash Flood  

14 MDZ017 - 018  05/11/2008 21:00 PM Coastal Flood  

15 Long Beach  05/12/2008 00:00 AM Flood  

16 North Beach  08/22/2009 17:00 PM Flash Flood  

17 North Beach  08/22/2009 17:00 PM Flash Flood  

18 Owings  08/22/2009 17:00 PM Flash Flood  

19 MDZ018  11/12/2009 17:25 PM Coastal Flood  

20 North Beach  09/30/2010 04:31 AM Flash Flood  

21 Appeal  09/30/2010 16:00 PM Flash Flood  

22 Stoakley  09/30/2010 21:17 PM Flash Flood  

Source: http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms 

 

In regard to past flood events, Calvert County experienced its worst flooding as a result 
of nor’easters, tropical storms and hurricane events. They bring torrential rains and high 
winds and often cause flash flooding as well as overbank flooding of inland streams and 
rivers.  

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~208279
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~208283
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~208292
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~260185
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~324110
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~324122
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~324123
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~359738
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~392593
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~392652
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~539553
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~577861
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~577861
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~620041
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~711778
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~711789
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~782755
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~782757
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~782756
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~787894
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~830670
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~830277
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~830284
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms
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In 1972, flooding related to an unnamed tropical storm resulted in over $2 million in 
property damage and an additional $21,736 in crop damages. 

Some past flooding events in Calvert County include the following: 

 October 1954 – On October 21st, 1954, Hurricane Hazel hit Calvert County. The 
Solomons and North Beach areas of the county were affected the most by the 
damaging tides, which were six to eight feet above the normal tidal range. The 
hurricane caused thousands of dollars’ worth of damage to barns, tobacco 
plants, businesses, and residential homes 

 August 1955 – Hurricane Connie struck Calvert County on August 18, 1955, The 
Hurricane caused widespread damage with flooding occurring along the 
Chesapeake Bay; this was caused by the storms heavy rainfall, over 9.5 inches, 
and the above normal tides. The flooding filled many wells and caused extensive 
damage to homes, specifically filling basements. There were at least 12 known 
deaths directly related to the storm's damage on land and 14 people lost their 
lives when the Levin J. Marvel, a large schooner was wrecked by the storm.  

 October 1971 – A strong thunderstorm blew through the Calvert area causing 
flooding, road closings and power outages. Route 261 was completely flooded 
due to the effects of the storm. The storm resulted in approximately $50,000 of 
crop damage and $10,000 of property damage. 

 September 1979 – Tropical Storm David moved through the Calvert area on 
September 5, 1979, resulting in damage of over two million dollars. The major 
flood damage was confined to the northern portions of the county, especially the 
low-lying twin beach area. The Kenwood Beach area was hit with over six inches 
of rain, which caused collapsed retaining walls, flooded basements, and washed 
out roads in and around the development.  

 November 1985 – On Wednesday, November 4, 1985, a severe thunderstorm 
brought rain, wind, and high tides to the Calvert area. There were four foot waves 
battering the shoreline and tides of three to four feet above normal; this caused 
many residents of low lying areas to evacuate. The flooding damaged 
businesses, homes, roads, and piers, many places were still flooded two days 
later which delayed damage reports. The major damage occurred around North 
Beach, along Atlantic Avenue where decks and porches were ripped from their 
foundations. The Chesapeake Beach area sustained less damage than the North 
Beach area, but was flooded for days after the storm. Most of the damage was 
confined to North Beach, Chesapeake Beach, Broomes Island, Neeld Estates, 
Willows Colony, Kenwood Beach, Long Beach, and Cove Point, with damages in 
excess of $1.5 million dollars. Approximately 150 homes were affected by the 
storm, 2,500 feet of seawall was destroyed, and the estimated road damage was 
over $30,000. 

 June 1995 – A nearly stationary thunderstorm dumped six inches of rain into 
Lyons Creek along the Calvert/Anne Arundel county boundary causing minor 
flash flooding to ensue. Damage was minimal. 

 September 1996 – On September 6, 1996, Tropical Storm Fran passed through 
Maryland just west of Calvert County. The hardest hit areas of the county were 
North Beach, Breezy Point, Hallowing Point and Broomes Island. High winds and 
surging tides brought flood damage to many homes in these areas. There were 
at least 60 residences which sustained flood damage. The worst hit were three 
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homes on Annapolis Avenue in North Beach and four apartments in Hallowing 
Point. In addition to residential damage, many roads in Solomon's Island were 
flooded. The damage for the Calvert area was estimated at $750,000.00. 

 January 1998 – A fairly intense and slow-moving nor'easter produced a large 
area of moderate to heavy rains across central and lower Southern Maryland. 
Storm totals ranged from 3 and 4 inches across lower Southern Maryland. 
Widespread minor to moderate flooding of small streams, creeks, and low-lying 
areas occurred over much of lower southern Maryland. Numerous roads were 
closed in these areas. A local National Weather Service (NWS) cooperative 
observer noted nearly 6.5 inches in a five-day period, with 3.96 inches from the 
nor'easter alone. Though no coastal flooding was observed, there was some 
minor overwash at Chesapeake Beach. Channeling northerly winds down the 
bay reduced the flood threat, especially since tides were astronomically high. 
These same northerly winds, blowing at gale force, built waves in the bay to 5 
feet or more. Unfortunately, these waves aided in sinking a tugboat 1.5 miles 
northeast of the Thomas Point Lighthouse. The three-man crew was rescued. In 
Calvert County, two homes sustained minor damage from fallen trees. Numerous 
other trees/limbs and wires were down across Calvert County.  Reported 
property damage was estimated to be $5,000 according to the NCDC, but total 
damages were likely higher. 

 September 1999 – 7 swift water rescues were completed in Maryland as a result 
of Hurricane Floyd when local roads were flooded. Tidal flooding was reported 
along the Chesapeake Bay. Strong southerly winds ahead of the hurricane 
pushed tides 2 to 3 feet above normal, flooding several low lying areas in Calvert 
County. Numerous shoreline homes between 2 and 4 feet above sea level were 
flooded in the county.  

 July 2000 – Showers and thunderstorms produced very heavy rainfall and 
flooded numerous roads. In Calvert County, residents of Breezy Point, North 
Beach, Chesapeake Beach, Drum Point, and Cove Point reported flooded 
roadways and yards. 

 September 2000 – Slow moving thunderstorms produced heavy rainfall and 
damaging lightning across portions of central Maryland during the afternoon of 
the 2nd. In Calvert County, law enforcement officials reported cars floating off Mt. 
Harmony Road after water rapidly rose. Routes 4 and 260, in addition to roads in 
Dunkirk, Owings, and North Beach, were inundated by water. A total of 1.25 
inches of rain was reported in Dunkirk where lightning strikes damaged two 
homes and a fire station 

 September 2003 – Tropical Storm Isabel raged through Maryland, hitting Calvert 
County on September 18th. The storm surge that came with Isabel was five to 
nine feet above normal. In North Beach, a house was moved off its foundation. 
The pier at Solomons Island was completely demolished. Approximately 22,400 
customers were left without power in the county and the hospital saw an 
additional 130 patients per day. Over 100 homes sustained major damage and a 
few were completely destroyed. Residents who had lived in the area for 80 years 
felt that Isabel caused more damage than the 1933 Hurricane, which created the 
Ocean City Inlet. 

 June 2006 – Scattered areas of flash flooding began on June 23 and continued 
into June 24. Thunderstorms affected the area on June 26 and flooding began to 
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take on a more serious nature as the ground became saturated in many 
locations. A mudslide occurred on B Street near the boardwalk in Chesapeake 
Beach. 

 September 2006 – Tropical Depression Ernesto brought high winds and heavy 
rain to the area on September 1, 2006, also affecting water quality of the 
Chesapeake Bay. During the storm, the Chesapeake Beach Wastewater Plant 
released approximately 1.5 million gallons of wastewater into the Chesapeake 
Bay. Many trees were uprooted during the storm’s rage including an historic red 
oak in Dunkirk. 

 May 2008 – Calvert County was impacted by heavy rain and flooding on May 11th 
and 12th. Rainfall amounts totaled over 4 inches. This coupled with high tides 
caused flood damage to many residential buildings. The North Beach area was 
hit the hardest by flooding. Cars parked on Bay Avenue were partially submerged 
and Route 261 in North Beach was impassable due to the flood waters. In the 
Long Beach area, a few houses were battered by surging waves. The Hallowing 
Point Trailer Park had to be evacuated due to the Patuxent River’s rising waters. 

Flood Insurance 

As part of Calvert County’s participation in the NFIP, residents and businesses are 
eligible to obtain flood insurance policies.  As of December 2010, there were 512 NFIP 
policies in effect in Calvert County. The policies’ combined written coverage was 
$144,216,400, with a total annual premium of $416,907. Calvert County and North 
Beach both enrolled in the NFIP effective September 28, 1984, while Chesapeake 
Beach enrolled November 1, 1984.  

In the incorporated areas of the Town of Chesapeake Beach and the Town of North 
Beach, there were 189 and 87 policies in effect, respectively. The Town of Chesapeake 
Beach’s policies have a total coverage of $55,708,200, with a total premium of 
$144,985, while the Town of North Beach has a total coverage of $23,861,300, with a 
total premium of $80,009. 

As of December 31, 2010, the NFIP had paid $4,404,662 to residents and businesses in 
the county for a total of 291 total losses.  The residents and businesses in the Town of 
Chesapeake Beach and the Town of North Beach have received payments of 
$1,548,209, and $2,624,695, for 65 and 95 losses, respectively. These policies include 
both “direct” and “write-your-own” types. Although exact numbers for Calvert County 
were not available, national patterns indicate that:  

 68% of polices are for single family residential properties, 

 20% of policies are for residential condominiums, 

 4.5% are written for non-residential structures, 

 4% are for multi-family residences, and  

 Less than 4% are for other various residential categories.   

The study assumes that Calvert County and the incorporated municipalities follows 
similar patterns for its total of 788 policyholders. 

Calvert County joined the Community Rating System (CRS) in October 1991, but 
rescinded from the program in 1996. The Town of North Beach joined the CRS in 
January 1992, but rescinded from the program in 2008. Neither Calvert County, the 
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Town of Chesapeake Beach, nor the Town of North Beach currently participates in the 
CRS, however, based on the number of policies and the quantity of annual premiums, 
even the basic policy cost reduction allowance of 5% would result in annual savings to 
policyholders estimated at $20,925, $7,429, and $4,072 respectively.  

The CRS is a voluntary incentive program that recognizes and encourages community 
floodplain management activities that exceed the minimum NFIP requirements. The 
Calvert County Department of Planning and Zoning anticipates returning to the CRS 
program in June 2013. 

Repetitive Flood Losses 

Repetitive loss properties are another means to identify areas with historic flood 
hazards. Associated with the NFIP, repetitive loss properties are defined as those 
properties having two or more flood insurance claims of $1,000 or more within any 10-
year period beginning in 1978. As of January 1, 2011, there are 53 such properties in 
Calvert County including 3 properties in the Town of Chesapeake Beach and 11 
properties in the Town of North Beach. Review of repetitive loss locations serves as a 
rough indicator of flood hazard concern areas but could inadvertently lead to misdirected 
mitigation efforts. Repetitive loss properties only occur where the owner has or has had 
NFIP coverage. Areas defined strictly by NFIP repetitive flood losses may not include 
uninsured properties or properties where NFIP policy owners do not file claims, or do not 
make the $1,000 threshold. For this reason, any study analyses will use this tool as a 
means to supplement flood assessments.  

The Bunning-Bereuter-Blumenauer Flood Insurance Reform Act of 2004 amended the 
National Flood Insurance Act of 1968 to reauthorize the NFIP through 2008 and to 
establish and enhance programs to mitigate losses to repetitive loss properties. The Act 
increased the funding under the existing Flood Mitigation Assistance Program from $20 
million a year to $40 million a year; modified current Increased Cost of Compliance 
insurance coverage to expand coverage and to allow its use as non-Federal cost share 
for mitigation projects. 

The Act defined “severe repetitive loss properties” as insured 1-4 family residences that 
have had 4 or more claims exceeding $5,000 and cumulatively exceeding $20,000, or 
which have had at least 2 claims that cumulatively exceed the building value. If a 
mitigation action is proposed for a severe repetitive loss property and the offer is turned 
down, the chargeable premium rate for the property is to be increased to 150% of the 
current premium. On each subsequent loss of more than $1,500, the premium is to 
increase to 150% of the premium at the time of the loss. Premiums are capped at the 
estimated risk premium rate for the area.  Increased deductibles may be selected to 
offset the increased premiums. 

Probability 

Calvert County flood hazards are largely tied to geologic and topographic drainage 
features throughout the county and the location (horizontal and vertical) of structures 
relative to the floodplain.  

When investigating the location of such hazards, typical practice analyzes the extent of 
large-scale design events on a community. These design events are normally based on 
a 100-year probabilistic storm event, or an event that has a 1% annual chance of 
occurring. The area affected by this event is typically referred to as the floodplain.  
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As part of efforts under the NFIP, FEMA investigated the possible frequency and 
magnitude of flooding events within Calvert County. The results of these analyses by 
FEMA form the Calvert County Flood Insurance Study (FIS). The FIS applied computer 
models to predict flooding levels for the 100-year storm event. More recent studies by 
the US Army Corps of Engineers (USACE) have updated this information for the coastal 
area in North Beach. The dates of the most recent Flood Insurance Rate Maps (FIRM) 
provided by FEMA are as follows: Calvert County – December 16, 2011; Chesapeake 
Beach – December 16, 2011; and, North Beach – December 16, 2011. Flood damage to 
residences can be devastating, both emotionally and financially. Flood damage to 
businesses could result in loss of income, wages, and tax revenues. Other effects 
include outbreaks of disease, widespread animal illness, disrupted utilities, water 
pollution, fire, and wash away of roads and culverts. 

The probability of occurrence is high given the historical weather patterns with a 
recurrence interval of one flood event every 2.7 years. 

Hurricane and Tropical Storm 

Overview 

Hurricanes and tropical storms, as well as tropical depressions, are all tropical cyclones 
defined by the NWS’s National Hurricane Center (NHC) as warm-core, non-frontal 
synoptic-scale cyclones, originating over tropical or subtropical waters, with organized 
deep convection and a closed-surface wind circulation about a well-defined center. Once 
they have formed, tropical cyclones maintain themselves by extracting heat energy from 
the ocean at high temperatures and releasing heat at the low temperatures of the upper 
troposphere. Hurricanes and tropical storms bring heavy rainfalls, storm surge, and high 
winds, all of which can cause significant damage. These storms can last for several 
days, and therefore have the potential to cause sustained flooding, high wind, and 
erosion conditions.  

Hurricanes are classified using the Saffir-Simpson Hurricane (Table 17) which rates the 
intensity of hurricanes based on wind speed and barometric pressure measurements, 
and is used by the NWS to predict potential property damage and flooding levels from 
imminent storms.   
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Table 17: Saffir-Sampson 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 

Minimal – Damage is done primarily to shrubbery and 
trees, unanchored manufactured homes are damaged, 
some signs are damaged, no real damage is done to 
structures on permanent foundations. 

Hurricane 2 96-110 6-8 965-980 
Moderate – Some trees are toppled, some roof coverings 
are damaged, and major damage is done to manufactured 
homes. 

Hurricane 3 111-130 9-12 945-965 

Extensive Damage – Large trees are toppled, some 
structural damage is done to roofs, manufactured homes 
are destroyed, and structural damage is done to small 
homes and utility buildings. 

Hurricane 4 131-155 13-18 920-945 
Extreme Damage – Extensive damage is done to roofs, 
windows, and doors; roof systems on small buildings 
completely fail’ some curtain walls fail. 

Hurricane 5 > 155 > 18 < 920 

Catastrophic Damage – Roof damage is considerable and 
widespread, window and door damage is severe, there 
are extensive glass failures, some buildings fail 
completely. 

 

Storm surge can be modeled by various techniques; one such technique is the use of 
the NWS’s Sea, Lake and Overland Surges from Hurricanes (SLOSH) model.  The 
model is used to predict storm surge heights based on hurricane category. Surge 
inundation areas are classified based on the category of hurricane that would cause 
flooding. As the category of the storm increases, more land area will become inundated. 
The 2006 storm surge map for Calvert County is available online at: 
http://www.iwr.usace.army.mil/nhp/HES/MD/MarylandWesternShore/Current2006HES/P
DFsofInundationMaps/Calvert_County-StormSurgeMap.pdf and indicates those areas of 
the County at increased risk for inundation by storm surge. Figure 6 provides a small 
section of the map focused on the towns of Chesapeake Beach and North Beach, as the 
concentration of population and improved property in the storm surge zones is higher in 
these towns. 

http://www.iwr.usace.army.mil/nhp/HES/MD/MarylandWesternShore/Current2006HES/PDFsofInundationMaps/Calvert_County-StormSurgeMap.pdf
http://www.iwr.usace.army.mil/nhp/HES/MD/MarylandWesternShore/Current2006HES/PDFsofInundationMaps/Calvert_County-StormSurgeMap.pdf
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Figure 6: Maryland Western Shore Hurricane Evacuation Study Storm Surge Map, Calvert 
County, Maryland (Chesapeake Beach and North Beach shown) 

 

Historic Activity  

Calvert County has received 3 Presidential Declaration of Emergency for damages 
sustained by hurricanes and tropical storms.  

A review of historical tracks of tropical weather systems indicates Calvert County has 
been affected by such storms 50 times since 1886. Figure 7 shows the paths of 5 storms 
passing over or within approximately 65 miles of Calvert County from 2000-2010 (Table 

18 lists all of the storm events passing with 65 miles of Calvert County since 1900). 

North Beach 

Chesapeake  
Beach 

Category 1 Hurricane 
Category 2 Hurricane 
Category 3 Hurricane 
Category 4 Hurricane 



CALVERT COUNTY HAZARD MITIGATION PLAN 

39 

 

Figure 7: Tropical Systems Passing with 65 Miles of Calvert County 2000-2010 

Source: http://hurricane.csc.noaa.gov/hurricanes/viewer.htm 

The storms represented in the map above only represent hurricanes or tropical storms 
passing within the 65-mile radius from 2000-2010. Numerous severe storms have struck 
the Atlantic Coast both above and below Calvert County, including Bertha (1996), Floyd 
(1999), Isabel (2003), Ernesto (2006) and Hannah (2008). The earliest recorded 
hurricane dates back to 1667. Since 1900, there have been 37 tropical systems passing 
within a 65-mile radius of Calvert County.   

Table 18: Historical Coastal Storms Passing Within 65-Miles of Calvert County (1900-2008) 

Year Month Day Storm Name Wind Speed(Kts) Wind Speed(Mph) Category 

1902 6 16 Not Named 40 45 E 

1902 10 12 Not Named 35 40 E 

1904 9 15 Not Named 55 65 Ts 

1905 10 11 Not Named 25 30 E 

1915 8 4 Not Named 30 35 Td 

1923 10 24 Not Named 50 60 E 

1924 9 30 Not Named 35 40 E 

1927 10 4 Not Named 30 35 Td 

1928 8 12 Not Named 30 35 E 

1928 9 19 Not Named 40 45 Ts 

http://hurricane.csc.noaa.gov/hurricanes/viewer.htm
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Year Month Day Storm Name Wind Speed(Kts) Wind Speed(Mph) Category 

1929 10 3 Not Named 35 40 E 

1933 8 23 Not Named 50 60 Ts 

1934 6 19 Not Named 40 45 E 

1939 8 19 Not Named 25 30 Td 

1943 10 1 Not Named 35 40 Ts 

1944 8 2 Not Named 45 50 Ts 

1944 10 21 Not Named 35 40 E 

1945 9 18 Not Named 35 40 Ts 

1952 9 1 Able 35 40 Ts 

1955 8 13 Connie 60 70 Ts 

1955 8 18 Diane 50 60 Ts 

1960 7 30 Brenda 45 50 Ts 

1961 9 14 Unnamed 35 40 Ts 

1971 8 28 Doria 55 65 Ts 

1971 10 2 Ginger 30 35 Td 

1979 7 15 Bob 20 25 Td 

1981 7 1 Bret 50 60 Ts 

1983 9 30 Dean 55 65 Ts 

1988 8 29 Chris 20 25 Td 

1992 9 25 Danielle 55 65 Ts 

1996 7 13 Bertha 60 70 Ts 

2000 9 19 Gordon 25 30 E 

2004 9 18 Ivan 15 20 E 

2004 9 25 Jeanne 25 30 E 

2005 7 8 Cindy 25 30 E 

2006 9 2 Ernesto 40 45 E 

2008 9 6 Hannah 45 50 Ts 

 

Other hurricanes and costal storms that affected Calvert County include the following: 

 August 23, 1933 – A huge, ocean-born twister that would come to be called the 
"Great Chesapeake-Potomac Hurricane", laid down an unprecedented path of 
destruction that roughly covered the area between Norfolk, Virginia and the 
Washington, D.C. Metro area. Fortunately, there were no reports of deaths, but a 
storm tide seven feet above normal flooded downtown Norfolk, and the damages 
in Maryland were estimated to be in the range of $17 million (1933) dollars. This 
hurricane was devastating to the economy of Solomons when the lower half of 
the island was submerged under water, oyster beds and packing houses were 
destroyed and the steamboat wharf was torn away. Many boats were washed 
away, damaged, lost or destroyed.  

 In June, 1972 Tropical Storm Agnes struck Maryland, causing the flood of record 
for many communities in the central and western parts of the State.  
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 July 13, 1996 – Hurricane Bertha moved across the Lower Maryland Eastern 
Shore. The highest sustained wind speed recorded was 23 mph at Salisbury, but 
the Fenwick Island Buoy, which is just offshore along the Delaware-Maryland 
border, recorded a sustained wind speed of 47 mph. Numerous trees and power 
lines blown down resulted in scattered property damage and power outages. 
Rainfall amounts generally ranged from 3 to 5 inches and caused some street 
flooding.  

 September 6, 1996 – Spiral bands associated with Hurricane Fran affected the 
Lower Maryland Eastern Shore. A storm surge of 4 to 6 feet was reported. Some 
minor flooding occurred in Somerset County. Tides were 2 feet above normal. 
Also, a few trees and power lines were blown down.  

 October 8, 1996 – Remnants of Tropical Storm Josephine moved quickly up the 
East Coast affecting the Lower Maryland Eastern Shore. The storm produced 1.5 
to 3.5 inches of rain resulting in flooding of several roads. Several trees and 
power lines were blown down resulting in some minor structural damage and 
scattered power outages. In addition, the storm's winds broke loose a 160-foot 
barge from its moorings. 

 September 1999, Hurricane Floyd hit Maryland and resulted in property damage 
worth approximately $200,000. Hurricane Floyd made landfall just east of Cape 
Fear, North Carolina in the early morning hours of the 16th and moved north-
northeast across extreme southeast Virginia to near Ocean City, Maryland. The 
eye of Hurricane Floyd passed east of the Chesapeake Bay between 9:00 AM 
and midnight on the 16th. Gusty winds of 30 to 50 mph blew across the area 
between 11:00 AM and midnight on the 16th, with localized wind gusts over 50 
mph near the Chesapeake Bay. Hundreds of trees and power lines were downed 
and over 500,000 customers lost electricity. Between 8 and 12 inches of rain fell 
across St. Mary's, Anne Arundel, Calvert and Harford counties. The amount of 
damage Anne Arundel, Calvert, Charles, Harford, and St. Mary's counties 
received from the storm qualified them for FEMA disaster assistance. Tidal 
flooding was reported along the Chesapeake Bay. Strong southerly winds ahead 
of the hurricane pushed tides 2 to 3 feet above normal, flooding several low lying 
areas in St. Mary's, Calvert, Harford, and Anne Arundel counties. In Calvert 
County, numerous shoreline homes between 2 and 4 feet above sea level were 
flooded. Hundreds of large trees were downed onto roads, homes, and power 
lines. Over 11,000 electrical outages were reported. Winds gusted to 69 mph at 
Mid Bay buoy offshore of Calvert Cliffs. A wind survey showed ribbons of tree 
damage from microburst winds estimated between 70 and 80 mph.  

 September 18, 2003 – Tropical Storm Isabel’s eye tracked west of the bay, but 
the storm's 40 to 50 mph sustained winds pushed a bulge of water northward up 
the bay and its tributaries producing a record storm surge. The Maryland western 
shore counties, including Calvert County experienced a record storm surge 
reaching 5 to 9 feet above normal tides. In many locations, Isabel's surge was 
higher than the previous record storm, the Chesapeake-Potomac Hurricane of 
1933. Coastal properties below 10 feet mean sea level (msl) exposed to wave 
action, were severely damaged. Over 2,000 people were evacuated from their 
homes. Maryland saw 472 homes and buildings destroyed, 3,260 with major 
damage and over 3,600 more affected. Extensive damage occurred to 
Maryland's shoreline which rarely sees storms of this intensity.  In Calvert 
County, 4 to 5 foot waves crashed into the towns of North Beach, Chesapeake 
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Beach and Solomons. In North Beach, a house was moved off its foundation. 
Both the piers at North Beach and Solomons Island were lost with the storm 
surge causing extensive damage to the shoreline. In Chesapeake Beach, 
Stinnett’s Restaurant and a house on 28th Street were severely damaged and 
had to be condemned. Hurricane Isabel's wind field extended for hundreds of 
miles from the storm's center. Calvert County had 22,400 customers without 
power. While most people had their power back in a week, some locations took 
up to 2 weeks. 

Probability 

In order to estimate the frequency of occurrence, the number of hurricanes is compared 
to the length of the period of record, which is from 1900-2010 and is 110 years. The 
recurrence interval is defined from this information and is a rough estimate of the amount 
of time, on average, during which one occurrence of a storm will take place. It is 
important to note that storms can occur multiple times during one recurrence interval. 
The overall recurrence interval for Hurricanes/Tropical Storms tracking within 65 miles of 
Calvert County is 2.9 years. Recurrence intervals for hurricanes and tropical storms 
within and in the vicinity of Calvert County are presented in Table 19. 

Table 19: Estimated Recurrence Intervals of Hurricanes and Tropical Storms within 65 miles of 

Calvert County (1900-2010)    

Storm Type 
Number of Occurrences With Center of 

Storm Track Within 65 miles of 
 Calvert County 

Recurrence Interval 
(years) 

Tropical Depression/Extra Tropical 21 5.2 

Tropical Storm 16 6.9 

Category 1 no record  

Category 2 no record  

Category 3 no record  

Category 4 no record  

Category 5 no record  

Tropical Storms and All Hurricanes 37 2.9 

 

Another source of hurricane frequency prediction is the Forecast of Atlantic Seasonal 
Hurricane Activity, which is performed annually by the members of the Colorado State 
University Hurricane Forecast Team, including Dr. William Gray. The forecasts include 
individual monthly predictions activity and seasonal and monthly U.S. hurricane landfall 
probabilities. The prediction varies annually based on several atmospheric and oceanic 
factors and is available through the team’s website at 
http://hurricane.atmos.colostate.edu/forecasts/ 

All of Calvert County can be affected by a hurricane or a tropical storm. Since the storms 
can disrupt power and inundate roads, they can cause havoc on the entire community. 
The county’s proximity to the Chesapeake Bay exposes it to significant storm surge with 
considerable potential for flooding, coastal erosion, and storm surge.   

http://hurricane.atmos.colostate.edu/forecasts/
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Landslide 

Overview 

Landslides include a wide range of ground movement, such as rock falls, deep failure of 
slopes, and shallow debris flows. Although gravity acting on an over-steepened slope is 
the primary reason for a landslide, there are other contributing factors:  

 erosion by rivers, or ocean waves creates over-steepened slopes;  

 rock and soil slopes are weakened through saturation by snowmelt or heavy 
rains;  

 earthquakes create stresses that make weak slopes fail; 

 earthquakes of magnitude 4.0 and greater have been known to trigger landslides; 
or,  

 excess weight from accumulation of rain or snow, stockpiling of rock or ore, 
waste piles, or from man-made structures may stress weak slopes to failure.  

Slope material that becomes saturated with water may develop a debris flow or mud 
flow. The resulting slurry of rock and mud may pick up trees, houses, and cars, thus 
blocking bridges and tributaries causing flooding along its path.  

Landslides are often prompted by the occurrence of other disasters. Floods or long 
duration precipitation events create saturated, unstable soils that are more susceptible to 
failure. The forces of earthquakes can also cause landslides.   

History 

Landslides constitute a major geologic hazard because they are widespread, occurring 
in all 50 states, and cause $1 to 2 billion in damages and more than 25 fatalities on 
average each year. Landslides pose serious threats to highways and structures that 
support fisheries, tourism, timber harvesting, mining, and energy production as well as 
general transportation. Landslides commonly occur with other major natural disasters 
such as earthquakes and floods that exacerbate relief and reconstruction efforts. 
Expanded development and other land use have increased the incidence of landslide 
disasters. 

Most landslide events in Maryland tend to be human-induced. Cut and fill slopes for 
roadways, septic fields on sloped areas, seeps from detention areas/reservoirs, and 
clearing of vegetation in sloped areas. Within Calvert County, the potential for landslides 
exists for steep roadways cut along the Chesapeake Bay.  

Calvert County has had a few incidents of landslides along the Chesapeake Bay that 
were tied to other hazard events such as shoreline erosion, hurricanes, and droughts. 
Severe storms, flash floods, and coastal storms can cause the ground to become 
saturated with water and cause the land to slide or erode down the embankment. 
Drought can cause a landslide when the vegetation on cliffs dries out or develops 
shallow root systems as plants’ roots grow closer to the surface seeking water. This 
increases the chance of the land sliding from even a normal rain event.   

Based on the Landslide Susceptibility map from the USGS (Figure 8) much of Calvert 
County has a low incidence of landslides, meaning that less the 1.5% of the area is 
involved. However, there are pockets of land in Calvert County, especially where the 
cliffs are high above the Chesapeake Bay that has a high susceptibility to landslides, 
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combined with a low incident rate. This area was covered in more detail under the 
shoreline erosion hazard. 

Given the relatively flat relief of Calvert County, and the low landslide incidence as 
mapped by the USGS, landslides are not considered a significant threat within the 
county as a whole, other than on the coastal areas where there is a moderate probability 
of landslides. The Planning Team considers the overall probability, for both the County 
and the towns, to be low. 

 

Figure 8: Landslide Susceptibility  

http://landslides.usgs.gov/html_files/landslides/nationalmap/ecentral.html 

  

http://landslides.usgs.gov/html_files/landslides/nationalmap/ecentral.html
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Land Subsidence 

Overview 

Land subsidence is the downward movement of the earth’s crust. The rate of sea level 
rise in a coastal area such as Calvert County is relative to the land adjacent to the sea. 
Southern Maryland is experiencing both regional subsidence (along the east coast of the 
United States) and sea level rise, exacerbating the effects of storms.   

Measurement of sea level at any particular location is relative. Relative sea level rise is 
the sum of global (eustatic) sea level change plus changes in vertical land movement at 
a particular location due to tectonic (e.g. faulting), neotectonic (e.g., glacio-isostatic 
readjustment, postglacial rebound) and anthropogenic impacts (e.g., subsidence due to 
groundwater extraction).  

The current rate of sea level rise along Maryland’s coastline is nearly twice that of the 
global average, a result probably due to substantial land subsidence and glacio-isostatic 
readjustment. Data gathered from tide gauges, however, do not provide an accurate 
measure of whether the sea level is rising or the land is sinking. To calculate relative sea 
level rise, tide gauge data must be correlated with data on vertical land movement (e.g., 
land subsidence).  

History 

Land subsidence is usually not observable in the short-term because it occurs over a 
large area over a long period of time. However, NOAA has compiled data from regional 
tide gauges to document the rates of sea level rise, which are believed to include land 
subsidence in the region. At Solomons Island in Calvert County, the local NOAA tide 
station, the mean sea level trend is 3.41 millimeters/year with a 95% confidence interval 
of +/- 0.29 mm per year, based on monthly mean sea level data from 1937 to 2006 
(Figure 9). This rate is equivalent to a change of 1.12 feet in 100 years. Figure 9 shows 
the monthly mean sea level without the regular seasonal fluctuations due to coastal 
ocean temperatures, salinities, winds, atmospheric pressures, and ocean currents. The 
long-term linear trend is also shown, including its 95 percent confidence interval.   

 

Figure 9: Sea Level Trend 

Researchers generally agree that the primary impacts of sea level rise and land 
subsidence include coastal flooding, coastal erosion, wetland inundation, and salt water 
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intrusion. Calvert County’s coastline, made up of the varied landscapes of the 
Chesapeake Bay, coastal tributaries, and tidal wetlands, is highly susceptible to all such 
impacts. The magnitude of impacts will vary across the County and towns according to 
physical site characteristics. Geology, topography, bathymetry, fetch, surface/ground 
water condition, man-made features, and the frequency and intensity of extreme events, 
all affect the degree of impact over time at a given location. As a causal force, sea level 
rise and land subsidence influence on-going coastal processes, thereby increasing the 
vulnerability of coastal areas already under natural and human-induced stress. While the 
County will be subject to the full range of impacts, risks associated with shoreline 
erosion, inundation, and coastal flooding pose the most significant threat.   

Probability 

Based on the current history of land subsidence in Calvert County, the probability of 
occurrence is low. However, scientists believe that land subsidence is a contributing 
factor to the high rate of sea level rise in Maryland and that the probability of future land 
subsidence occurring in Calvert County may be high. While the rate of sea level rise may 
already be increasing, there are not enough data to suggest a corresponding increase or 
decrease in land subsidence. 

Severe Storm 

Overview 

Severe storms include thunderstorms, lightning, hailstorms, winter storms and 
nor’easters. Thunderstorms are forms of convection produced when warm moist air is 
overrun by dry cool air. As the warm air rises, thunderhead clouds (cumulonimbus) form 
and can cause the strong winds, lightning, thunder, hail and rain associated with these 
storms. Instability can be caused by surface heating or upper-tropospheric (~50,000 
feet) divergence of air (rising air parcels can also result from airflows over mountainous 
areas). Generally, the former “air mass” thunderstorms form on warm-season afternoons 
and are not severe. The latter “dynamically-driven” thunderstorms generally form in 
association with a cold front or other regional-scaled atmospheric disturbance. These 
storms can become severe, producing strong winds, frequent lightning, hail, downbursts 
and even tornadoes.   

Every thunderstorm produces lightning, which kills more people each year than 
tornadoes. Heavy rain from thunderstorms can lead to flash flooding. Of the estimated 
100,000 thunderstorms that occur each year in the U.S., only about 10% are classified 
as severe. A thunderstorm is considered to be severe if it produces hail at least 1.0 
inches in diameter, wind speeds of 58 mph or higher, or tornadoes. Hailstorms are an 
outgrowth of severe thunderstorms and cause nearly $1 billion in damage to property 
and crops on an annual basis in the U.S. Typical thunderstorms can be three miles wide 
at the base, rise to 40,000–60,000 feet in the troposphere, and contain half a million tons 
of condensed water. 

Lightning is defined as a sudden and violent discharge of electricity from within a 
thunderstorm due to a difference in electrical charges, and represents a flow of electrical 
current from cloud-to-cloud or cloud-to-ground. Nationally, lightning causes extensive 
damage to buildings and structures, kills or injures people and livestock, starts forest 
fires and wildfires and disrupts electromagnetic transmissions. Lightning is extremely 
dangerous during dry lightning storms because people remain outside due to the lack of 
precipitation. 
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At any given time, there are nearly 2,000 thunderstorms in progress over the earth's 
surface. There are at least 100,000 thunderstorms annually across the United States.  

To the general public, lightning is often perceived as a minor hazard. However, lightning-
caused damage, injuries and deaths establish lightning as a significant hazard 
associated with any thunderstorm in any area of the State.  

Damage from lightning occurs four ways: (1) electrocution/severe shock of humans and 
animals; (2) vaporization of materials along the path of the lightning strike; (3) fire 
caused by the high temperatures associated with lightning (10,000-60,000°F); and (4) 
the sudden power surge that can damage electrical/electronic equipment. Large outdoor 
gatherings (sporting events, concerts, campgrounds, etc.) are particularly vulnerable to 
lightning strikes that could result in injuries and deaths.  

Hailstorms are violent and spectacular phenomena of atmospheric convection, always 
associated with heavy rain, gusty winds, thunderstorm, and lightning. Hail is a product of 
strong convection and occurs only in connection with a thunderstorm where the high 
velocity updrafts carry large raindrops into the upper atmosphere (where the 
temperature is well below the freezing point of water). 

Hail stones grow in size when the frozen droplet is repeatedly blown into the higher 
elevations. The hailstone ascends as long as the updraft velocity is high enough to hold 
the hailstone. As soon the size and weight of the hailstone overcomes the lifting capacity 
of updraft, it begins to fall freely under the influence of gravity. The falling of hail stones, 
under thunderstorm conditions, is accompanied by a cold downdraft of air. 

Winter storms can vary in size and strength and include heavy snowstorms, blizzards, 
freezing rain, sleet, ice storms and blowing and drifting snow conditions. Extremely cold 
temperatures accompanied by strong winds can result in wind chills that cause bodily 
injury such as frostbite and death. 

A variety of weather phenomena and conditions can occur during winter storms. For 
clarification, the following are NWS-approved descriptions of winter storm elements: 

 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 in excess of 35 miles per 
hour accompanied by heavy snowfall or large amounts of blowing or drifting 
snow. 

 Ice storm – an occurrence where rain falls from warmer upper layers of the 
atmosphere to the colder ground, freezing upon contact with the ground and 
exposed objects near the ground. 

 Freezing drizzle/freezing rain – the effect of drizzle or rain freezing upon impact 
on objects that have a temperature of 32 degrees Fahrenheit or below. 

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

 Wind chill – an apparent temperature that describes the combined effect of wind 
and low air temperatures on exposed skin. 

Nor’easters are extra-tropical events that produce strong winds and precipitation in the 
form of heavy rain, ice or snow. They can cause increases in tidal elevations (storm 
surge), wind speed, and erosion. These cyclonic storms, called nor’easters because of 
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the direction of the storm winds, can last for several days and can impact very large 
areas. The presence of the Gulf Stream off the eastern seaboard in the winter season 
acts to dramatically enhance the surface horizontal temperature gradients within the 
coastal zone.   

For Nor'easters to occur in Maryland, an arctic air mass should be in place. While high 
pressure builds over New England, cold arctic air flows south from the high pressure 
area. The dense cold air is unable to move west over the Appalachian Mountains, so it 
funnels south down the valleys and along the Coastal Plain. Winds around the 
Nor’easter’s center can become intense. The strong northeast winds that rack the coast 
and inland areas give the storm its name. The wind builds large waves that batter the 
coastline and sometimes pile water inland causing major coastal flooding and severe 
beach erosion. Unlike hurricanes, which usually come and go within one tide cycle, a 
nor’easter can linger through several tides, each one piling more and more water 
onshore, into the bays and creeks, and dragging more sand away from the beaches.  
Storm surge is a major component of nor’easter storms along the East Coast of the U.S. 
Because winds are moving from a north and/or eastward position, winds move across 
the ocean towards shore and form large waves.  

A classification system for Extratropical Storms and Nor’easters, show in Table 20 was 
developed by Halsey and later modified by Dolan and Davis, but is not yet as widely 
accepted as the Saffir-Simpson hurricane classification. The Dolan-Davis classification 
defines five storm classes and uses deepwater significant wave height and duration to 
define storm power and categorize likely storm impacts (e.g., beach and dune erosion, 
dune breaching, and property damage).  

Table 20: Dolan-Davis Nor’easter Storm Scale 

Storm Class Beach Erosion Beach Recovery Dune Erosion Dune Breaching 
Property 
Damage 

Class 1 (weak) 
 

Minor changes Full and usually 
immediate 

None No No 

Class 2 
(moderate) 

Modest: confined 
to lower beach 

Full None No Minor, local 

Class 3 
(significant) 

Erosion: extends 
across entire 
beach 

Usually recovery 
over considerable 
period of time 
(months) 

Can be 
significant 

No Loss of many 
structures at 
local scale 

Class 4 
(severe) 

Severe beach 
erosion and 
recession 

Recovery seldom 
total 

Severe dune 
erosion or 
destruction 

Where beach is 
narrow 

Losses of 
structures at 
community level 

Class 5 
(extreme) 

Extreme beach 
erosion (up to 50 
meters in places) 

Permanent and 
clearly noticeable 
changes 

Dunes 
destroyed over 
extensive areas 

Wide-spread Extensive 
regional scale 
(millions of 
dollars) 

Source:  Dolan and Davis, 1992 

 

Historic Activity 

Records with the NWS indicate that, since 1950, there have been 107 reported incidents 
of severe thunderstorms. The most damaging thunderstorm in Calvert County occurred 
in 1962, which resulted in wind gusts of 80 mph and over $300,000 in damages (1962 
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dollars). According to the National Climatic Data Center, 10 Lightning events have 
occurred in Calvert County, with the most damage coming during events in the Dunkirk 
area in June 2000 ($100,000) and again in September 2000 ($110,000). There have 
also been 19 documented Hail events according to the National Climatic Data Center. 
The most damage sustained from Hail in Calvert County occurred around St Leonard in 
1998 ($3000).   

There have been 51 winter storm events including 4 which received Major Disaster 
Declarations: March 1994, January 1996, April 2000, and May 2010 and 2 that received 
Emergency Declarations: March 1993 and March 2003. 

The blizzard of February 1979 resulted in over $2 million in property damages in Calvert 
County. Back-to-back ice storms in 1994 resulted in 35 injuries and $500,000 in property 
damage in Calvert County alone, when 3 to 5 inches of ice accumulated on surfaces. 
The Southern Maryland area was one of the hardest hit, where an estimated 10% of the 
trees were lost. Trees fell on cars, houses, phone and power lines and made roads 
impassable. Electric and phone lines were down with as much as 90% of the people 
were without power, some up to a week. There were hundreds of injuries from 
automobile accidents and people falling on ice. The 1996 blizzard had 11 reported 
injuries and approximately $12,000 in property damage. The April of 2000 storm dumped 
over 18 inches of snow in Calvert County and tied up transportation routes and the 
February 15-18, 2003 storm caused major damage, injured 10 people and resulted in 
over $5.2 million dollars in property damage statewide.  

Table 21 discusses the nor'easters that hit various parts of Maryland since 1950.  

Table 21: Nor'easter History 

Date/Duration Type of Storm Impact Comments 

Nov 6&7, 1953 Slow moving 
Nor’easter 

Winds at 30 mph caused major 
drifting, closing down highways. 

Eastern shore counties saw 10-12 
inches of snow. 

Feb 15-17, 1958 Severe 
Nor’easter  

Winds 25-35 mph created blizzard 
conditions & subzero windchills. 

Eastern shore counties saw 10-16 
inches of snow. Damage estimated at 
$500 million in Maryland, Delaware, 
and DC. 

Mar 19-21, 1958 Slow moving 
Nor’easter 

Over one foot of snow.  
Thousands of homes without 
heat, light, power, and telephone 
service. 

Damage was $10 million in Maryland 
and 8 deaths in the state attributed to 
the storm. 

Dec 11&12, 1960 
 

Snowstorm Winds over 50 mph created 
blizzard conditions & heavy 
drifting of snow. 

Eight deaths reported in Maryland. 
Damage in Maryland up to $10 million. 

Mar 5-9, 1962  Intense 
Nor’easter 

Winds up to 70 mph.  Ocean City, 
Maryland sustained major 
damage. 

Eastern shore counties experienced 
mixed precipitation. 

Feb 6, 1978 Intense 
Nor’easter 

Brought 18 inches of snow to 
northern Maryland. 

 

Dec 10-12, 1992 Intense 
Nor’easter 

Storm caused flooding in Ocean 
City and heavy rain over the 
Chesapeake Bay. 

Western Maryland was hit with 2-3 feet 
of snow. 

Mar 13-14, 1993 Intense 
Nor’easter 

The “Perfect Storm” brought 
coastal flooding and blizzard like 
conditions 

Western Maryland saw 1.5-2.5 feet of 
snow and Baltimore recorded its lowest 
barometric pressure ever (28.51 in.) 
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Date/Duration Type of Storm Impact Comments 

Jan 25, 2000 Intense 
Nor’easter 

Brought 1-1.5 feet of snow to the 
Chesapeake Bay Counties 

 

February 14, 2003 Snowstorm Brought  between 7-12 inches of 
sleet accumulation 

28.2 inches of snow was recorded at 
Baltimore-Washington Airport 

February 11, 2006 Snowstorm Snow accumulations between 8-
14 inches occurred in the 
Chesapeake Bay Area 

 

12/18/2009 Winter Storm 14-17 inches of snow fell across 
the western portion of the county 

 

Source: National Weather Service Forecast Office – Maryland Winters  

 

Probability 

There is a high probability of severe storms, including thunderstorms, lightning strikes, 
damaging hail, severe winter storms and nor’easters (Table 22). These events can occur 
anywhere within in the county including the towns of Chesapeake Beach and North 
Beach. Thunderstorms can cause flooding, property damage, and disruption of utility 
services such as power, telephones, or cable. Lightning strikes can cause death or 
injury, and ignite wildfires or structure fires. Severe winter storms and freezes can impact 
people, especially transient, low or fixed income, or elderly populations. Other impacts 
include hazardous conditions caused by falling trees and power lines, requirement of 
additional manpower to clear debris, snow removal and salting, and large scale use of 
public shelters, and traffic delays. Nor’easters can cause coastal flooding, high winds 
and property damage. 

Table 22: Estimated Recurrence Intervals of Severe Storms 

Storm Event 
Number of Occurrences Within  

Calvert County 
Recurrence Interval 

(years) 

Thunderstorms 108 0.53 

Hail 19 3 

Lightning 10 5.8 

Winter Storms 51 1.1 

All Events 188 0.31 

 
The rate of occurrence for these events in Calvert County is one event every 0.31 years, 
which is a very high rate of occurrence. 

Tornado 

Overview 

A tornado is a relatively short-lived storm composed of an intense rotating column of air, 
extending from a thunderstorm cloud system.  Average winds in a tornado, although 
never accurately measured, are thought to range between 100 and 200 mph, but some 
may have winds exceeding 300 mph. The following are NWS definitions of a tornado 
and associated terms:  

 Tornado – A violently rotating column of air that is touching the ground. 

 Funnel cloud – A rapidly rotating column of air that does not touch the ground. 
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 Downburst – A strong downdraft, initiated by a thunderstorm, which induces an 
outburst of straight-line winds on or near the ground. They may last anywhere 
from a few minutes in small-scale microbursts to periods of up to 20 minutes in 
larger, longer macro-bursts. Wind speeds in downbursts can reach 150 mph and 
therefore can result in damages similar to tornado damages.   

Tornadoes are classified by the degree of damage they cause. A commonly used 
tornado classification is called the Enhanced Fujita Scale and is shown in Table 23. 

Table 23: Tornado Damage Scale  

Scale Wind Speeds Damage 

EF0 65 to 85 MPH 
Minor or no damage. Peels surface off some roofs; some damage to gutters or 
siding; branches broken off trees; shallow-rooted trees pushed over. 

EF1 86 to 110 MPH 
Moderate damage. Roofs severely stripped; mobile homes overturned or badly 
damaged; loss of exterior doors; windows and other glass broken. 

EF2 111 to 135 MPH 
Considerable damage. Roofs torn off well-constructed houses; foundations of frame 
homes shifted; mobile homes completely destroyed; large trees snapped or uprooted; 
light-object missiles generated; cars lifted off ground. 

EF3 136 to 165 MPH 
Severe damage. Entire stories of well-constructed houses destroyed; severe damage 
to large buildings such as shopping malls; trains overturned; trees debarked; heavy 
cars lifted off the ground and thrown. 

EF4 166 to 200 MPH 
Extreme damage. Well-constructed and whole frame houses completely leveled; cars 
and other large objects thrown and small missiles generated. 

EF5 >200 
Total Destruction. Strong framed, well built houses leveled off foundations and swept 
away; steel-reinforced concrete structures are critically damaged; tall building 
collapse. 

 

Nearly 70% of the deaths from tornadoes happen to people located in residential 
structures. Of these, over 40% are located in mobile homes, which are easily overturned 

and destroyed due to the low wind resistance of the structures. Table 24 breaks down 

the tornado deaths in the United States based on location or other circumstances. 

Table 24: United States Tornado Deaths by Location/Circumstances, 1985-2003  

Year Mobile 
Home 

Permanent 
Home 

Vehicle Business School 
or 

Church 

Outdoors Unknown Total 

2003 25 24 0 1 0 3 1 54 

2002 32 15 4 0 1 3 0 55 

2001 17 15 3 3 0 2 0 40 

2000 28 7 4 0 0 2 0 41 

1999 39 35 6 8 0 6 1 95 

1998 65 40 15 7 0 3 0 130 

1997 30 23 3 3 0 7 1 67 

1996 14 8 2 0 0 0 1 25 

1995 8 15 4 0 0 3 0 30 

1994 26 14 3 0 20 6 0 69 

1993 13 6 7 3 1 3 0 33 

1992 20 18 0 0 0 1 0 39 

1991 20 3 4 0 0 12 0 39 

1990 7 11 14 15 5 1 0 53 
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Year Mobile 
Home 

Permanent 
Home 

Vehicle Business School 
or 

Church 

Outdoors Unknown Total 

1989 12 8 16 4 9 0 1 50 

1988 21 6 3 2 0 0 0 32 

1987 24 7 3 0 22 3 0 59 

1986 7 3 3 0 0 0 2 15 

1985 28 40 4 0 0 0 22 94 

Total 436 298 98 46 58 55 29 1020 

Percent 42.7% 29.2% 9.6% 4.5% 5.7% 5.4% 2.8% 100.0% 

http://www.spc.noaa.gov/climo/torn/locations.html 

A tornado path averages four miles, but may reach up to 300 miles in length. Widths 
average 300 to 400 yards, but severe tornadoes have cut swaths a mile or more in 
width, or have formed groups of two or three funnels traveling together. On the average, 
tornadoes move between 25 and 45 mph, but speeds over land of up to 70 mph have 
been reported. Tornadoes rarely last more than a couple of minutes over a spot or more 
than 15 to 20 minutes in a 10-mile area, but their short periods of existence do not limit 
their devastation of an area. The destructive power of the tornado results primarily from 
its high wind velocities and sudden changes in pressure. Damages from tornadoes result 
from extreme wind pressure and windborne debris. Since tornadoes are generally 
associated with severe storm systems, they are often accompanied by hail, torrential 
rain and intense lightning. Depending on their intensity, tornadoes can uproot trees, 
bring down power lines and destroy buildings. Flying debris is the main cause of serious 
injury and death.  

Downbursts are characterized by straight-line winds and damages are localized, 
resembling that of tornadoes. There are significant interactions between tornadoes and 
downbursts and a tornado's path can also be affected by downbursts. Because of this, 
the path of a tornado can be very unpredictable, including veering right and left or even 
U-turning.  

FEMA’s publication, Design and Construction 
Guidance for Community Shelters, July 2000, 
presents a map of four wind zones in the 
U.S. (see Figure 10) and provides design 
wind speeds for shelters and other critical 
facilities. Zone IV shows the areas of highest 
wind activity which are situated in the 
Midwest and Tornado Alley, while Zone I 
shows the areas of lowest activity which are 
in the western U.S.  Calvert County is 
classified as wind zone II with design wind 
speeds up to 180 mph and also within the 
hurricane susceptible region.   

  

Hurricanes

Figure 10: Wind Zones in the U.S. 

http://www.spc.noaa.gov/climo/torn/locations.html
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Historic Activity 

Calvert County reported 13 tornadoes from 
1978 to 2010. Of these, the most devastating 
was the one in April 2002 when a massive 
tornadic storm tore through central Charles 
and Calvert Counties (see Figure 11). The 
tornadoes the storm produced left a 64 mile 
path of destruction, ranging from F1 to F4 
damage. Five people were killed, 122 were 
injured, and over $115 million in damage was 
reported. The tornadoes were spawned from 
a super cell thunderstorm that crossed the 
Potomac River from Prince William County.  

The tornado tracked south of Route 231 and 
weakened to F2 strength before crossing the 
Patuxent River into Calvert County just south 
of the bridge. In Calvert County, the tornado 
first struck the community of Patuxent View 
just south of Route 231 at F2 strength. Over 
half of the homes in this development were 
damaged. One home with no foundation or 
anchoring just east of Patuxent View off 
Hallowing Point Road was picked up and 
thrown 80 feet into a culvert. A 68-year-old 
man and his 65-year-old wife who were taking 
shelter in the house were killed. The tornado continued eastward along Sixes Road to 
the intersection of Adelina Road. Several homes and barns were damaged. From there it 
pushed east through the communities of Boyds Farm, Mutual Estates, and 
Chippingwood, where it damaged more property. It crossed Route 2/4 and 765 just north 
of St. Leonard, downing trees as it went. Finally, it crossed the Western Shores at F1 
strength before it moved offshore. Another tornado formed on the Long Beach shoreline 
just north of Calvert Cliffs Power Plant. It downed trees before moving offshore. Across 
the county, 125 homes were damaged and 10 were destroyed, mainly in the Prince 
Frederick and Hallowing Point areas. County officials collected over 300 tons of downed 
trees and storm debris. 

Other tornadoes in Calvert County include the following:  

 June 27, 1978 an F2 tornado struck from near Dunkirk to Chaneyville to 
Huntingtown. The damage path was 6.9 miles long and an average of 50 yards 
wide. There were no fatalities, but 3 people were injured. One person was hurt 
when a tree fell on their car. Another was injured by flying glass and another 
when a mobile home turned over. Four barns and an equipment shed were 
destroyed and a swath was cut through a corn field. Damages are estimated at 
$150,000.  

 September 5, 1979 an F1 tornado spawned from the remnants of Hurricane 
David struck between Drum Point and Olivet. The damage path was 0.5 miles 
long and an average of 30 yards wide. There were no fatalities, but one person 

Figure 11: April 2002 Tornado Path 
Update 
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was injured from flying debris when the tornado removed a roof off of his beach 
front house, buckled walls and took away brick siding. Large trees were uprooted 
and snapped and tobacco barns were destroyed. Damages are estimated at 
$100,000.  

 October 13, 1983 an F2 tornado moved across the Patuxent River from St. 
Mary’s County to Broomes Island. The damage path was 1 mile long and 110 
yards wide. There were no fatalities or injuries. It demolished a cinderblock fish 
house, damaged homes, uprooted and snapped trees and took down utility lines. 
Damages are estimated at $40,000.  

 May 8, 1984 an F0 waterspout/tornado was observed hitting Broomes Island. 
The damage path on land was 0.25 miles long and about 20 yards wide. This 
was one of several tornadoes in Maryland on this day. There were no fatalities or 
injuries. The tornado did about $15,000 damage to one river front residence and 
did some more damage nearby. Total damages are estimated at $20,000.  

 July 27, 1994 an F1 tornado struck near Dunkirk. The damage path was 3 miles 
long and 120 yards wide. This was one of an outbreak of tornadoes that swept 
from central Virginia across southern Maryland northeast into southeastern 
Pennsylvania. There were no fatalities or injuries with this tornado. The tornado 
destroyed a couple barns and did minor damage to some homes. It uprooted and 
snapped many trees. Total damages were estimated at $120,000.  

 August 17, 1994 an F0 tornado was sighted near Sunderland. Damage was only 
to some trees. Damages are estimated at $1,000 or less.  

 July 13, 1996 an F1 tornado struck 2 miles northwest of Dunkirk. The damage 
path was 1.2 miles long and 50 yards wide. The tornado was spawned by the 
remnants of Hurricane Bertha. There were no fatalities or injuries. It demolished 
a chimney and a roof on a farm house. Numerous trees were snapped and 
uprooted. Two homes had minor damage. Damages were estimated at 
$120,000.  

 April 21, 2000 an F1 tornado struck just southeast of Dunkirk. The damage path 
was 1.5 miles long and about 75 yards wide. There were no fatalities or injuries. 
A school, two cars and two barns were damaged along with trees. Total 
damages were estimated at $210,000.  

 May 13, 2000 an F1 tornado crossed into Calvert County from Prince Georges 
County hitting an area north of Dunkirk. One tree fell on a car driving south on 
Route 4. The tornado continued east to Chaney and dissipated. Most of the 
damage was to trees. The damage path was 4 miles long and about 150 yards 
wide. There were no fatalities and only 1 injury. The tornado did about $20,000 
damage.  

 May 22, 2001 an F0 tornado/waterspout was observed by several people moving 
across the southern tip of Solomons Island and the Patuxent River. There was no 
damage to property and no injuries. The storm path was estimated at 1 mile long 
and about 50 yards wide.  

 April 28, 2002 an F2 tornado struck 2 Miles West of Bowens.  A strong tornado 
crossed the Patuxent River from Charles County and moved east through central 
Calvert County. It tracked between Patuxent View and the Western Shores 
before moving onto the Chesapeake Bay. 
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 April 28, 2002, an F1 tornado (part of the same storm system as previous 
tornado) struck 5 miles east south east of Long Beach. A tornado developed on 
the Long Beach shoreline just north of Calvert Cliffs power plant and moved 
offshore.  

 June 4, 2008, an EF-0 tornado with sustained wind as high as 85 mph plowed 
through Chesapeake Beach on its way across the bay. The twister cut a swath 
75 yards wide and about 1.5 miles long. At least five people sustained injuries, 
none life threatening, during the storm. 

http://www.erh.noaa.gov/er/lwx/Historic_Events/MDcnty-tornado-events.htm 

Probability 

While the magnitude and location of tornadoes are unpredictable, most of those that 
occurred in Calvert County over the past 30 years have been classified as low intensity 
(EF0 and EF1). Tornadoes can occur anywhere within the county; however, 
manufactured homes are most vulnerable to tornado winds. In order to estimate the 
frequency of occurrence, the number of tornado days (not actual tornado incidents since 
tornadoes that occurred close in time on the same day are likely the same tornado that 
has re-formed, or a tornado that is part of the same system) is compared to the length of 
the period of record which is from 1978 to 2010. The recurrence interval is defined from 
this information and is an estimate of the amount of time, on average, during which one 
occurrence of a given category of tornado will take place. It is important to note that in 
reality, a tornado can occur multiple times during one recurrence interval, and that the 
recurrence interval is only an estimated average time period. Recurrence intervals for 
tornadoes within Calvert County are presented in Table 25. 

Table 25: Estimated Recurrence Intervals of Tornadoes (based on data from 1978 to 2010) 

Tornado Class 
Number of Occurrences Within  

Calvert County 
(Tornado Days) 

Recurrence Interval 
(years) 

F0 5 6.4 

F1 5 6.4 

F2 3 10.7 

F3 no record – 

F4 no record – 

F5 no record – 

All Tornado Events 13 2.5 

 

There is a high rate of occurrence of tornadoes in Calvert County, with 1 occurring on 
average every 2.5 years; however the majority of tornados were classified as F0/F1. The 
damaging storms of 2002 increased the recurrence interval of severe storms (F2 or 
greater) to one incident every 10.5 years.   

Tsunami 

Overview 

Tsunamis are sea waves created by underwater earthquakes. When a tsunami is 
generated and makes its way to the shoreline, it can cause extensive damage to nearby 
structures and infrastructure, as well as significant inland flooding. Tsunamis generally 

http://www.erh.noaa.gov/er/lwx/Historic_Events/MDcnty-tornado-events.htm
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occur in the Pacific Ocean, but there have been some recorded events of tsunamis in 
the Caribbean area of the Atlantic Ocean.  

Tsunamis are not generally considered a threat along the eastern seaboard of the 
continental U.S. The National Oceanic and Atmospheric Administration (NOAA) 
prepared a Tsunami Mitigation Plan for the Senate Appropriations Committee in the Fall 
of 1995 that included an area of mapped tsunami risk.  This area did not include the 
eastern U.S. and only showed the tsunami risk area to include coastlines along Alaska, 
California, Hawaii, Oregon, and Washington. 

Recent findings have indicated that tsunamis can occur along coastal Virginia and North 
Carolina. In coming years, tsunami scenarios for these portions of the Atlantic Coast will 
be further studied. However, the Maryland coast is not currently included as part of this 
potential risk area.  

History 

There is no history of Tsunamis in Calvert County. 

Probability 

Tsunamis are not considered a threat within the county and there is a very low 
probability of future tsunamis. 

Wildfires 

Overview 

A wildfire is an uncontrolled fire spreading through vegetative fuels, such as brush, 
marshes, grasslands or field lands, exposing and possibly consuming structures. 
Wildfires often begin unnoticed and spread quickly and are usually signaled by dense 
smoke that fills the area for miles around. The causes of these fires include lightning, 
human carelessness and arson. An urban interface fire is a wildfire in a geographical 
area where structures and other human development meet or intermingle with wildland 
or vegetative fuels. Fires can be rated based on their fire danger rating (Table 26) which 
indicates the predominant fuel types and their capacity to ignite and burn.  

Table 26: Fire Danger Rating Descriptions 

Rating Description 

Low Fuels do not ignite readily from small firebrands although a more intense heat source, such as lightning, may 
start fires in duff or punky wood.  Fires in open cured grasslands may burn freely for a few hours after rain, 
but wood fires spread slowly by creeping or smoldering, and burn in irregular fingers.  There is little danger of 
spotting. 

Moderate Fires can start from most accidental causes, but with the exception of lightning fires in some areas, the 
number of starts is generally low.  Fires in open cured grasslands will burn briskly and rapidly on windy days.  
Timber fires spread slowly to moderately fast.  The average fire is of moderate intensity, although heavy 
concentrations of fuel, especially draped fuel, may burn hot. Short-distance spotting may occur, but is not 
persistent.  Fires are not likely to become serious and control is relatively easy. 

High All fine dead fuels ignite readily and fires start easily from most causes. Unattended brush and campfires are 
likely to escape.  Fires spread rapidly and short-distance spotting is common. High-intensity burning may 
develop on slopes or in concentrations of fine fuels. Fires may become serious and their control difficult 
unless they are attacked successfully while small. 

Very High Fires start easily from all causes and immediately after ignition, spread rapidly and increase quickly in 
intensity. Spot fires are a constant danger. Fires burning in light fuels may quickly develop intensity 
characteristics such as long-distance spotting and fire whirlwinds when they burn into heavier fuels. 
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Wildfires can occur at any time of day and during any month of the year, and the season 
length and peak months may vary appreciably from year to year. Land use, vegetation, 
amount of combustible materials present and weather conditions such as wind, low 
humidity and lack of precipitation are the chief factors determining the number of fires 
and acreage burned. Generally, fires are more likely when vegetation is dry from a 
winter with little snow and/or a spring and summer with sparse rainfall. Forest fires and 
wildfires are capable of causing significant injury, death and damage to property. The 
potential for property damage from fire increases each year as more recreational 
properties are developed on wooded land and increased numbers of people use these 
area. Fires can extensively impact the economy of an affected area, especially the 
logging, recreation and tourism industries, upon which many counties depend. Major 
direct costs associated with forest fires or wildfires are the salvage and removal of 
downed timber and debris and the restoration of the burned area. If burned-out 
woodlands and grasslands are not replanted quickly to prevent widespread soil erosion, 
then landslides, mudflows and floods could result, compounding the damage. 

Historic Activity  

Each year the Maryland Forest Service responds to an average of 660 wildfires, burning 
3,600 acres across the state. Calvert County has not experienced any wildfire events in 
the past several years. The last wildfire events in the county date back to 1963 and were 
not considered major events. This can be partly attributed to the burning regulations and 
public education on preventing forest fires. 

Probability  

Forestland in Calvert County is predominantly composed of Coastal Plain – Beech/Oak 
Forest. The northern border of the county is composed of Red Oak – White Oak Forest. 
According to the Strategic Forest Land Assessment by the Maryland DNR, Calvert 
County’s forested land has a high ecological value, but a low economic value, due to the 
unsuitability of the forestlands to timber harvest.   

Figure 12 indicates that Calvert County 
had 55% of its land delineated as 
forested lands in 1999. Structures that 
are built in woody settings or adjacent 
to brushland are in the wildland/urban 
interface.  

According to the DNR, the wildfire 
threat potential to the Calvert County 
forestlands is considered very high-to 
extreme (Figure 13) due to the 
pressures to convert large tracts of open 
land for development. While the 
Planning Team recognizes the value of this designation for assessing strategic forest 
lands, the group determined that the risk for hazard planning purposes is, in their 
opinion, low. 

Figure 12: Percent of Forested Land (1999)  
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Figure 13: Maryland Fire Threat Potential (2003) 

http://www.dnr.state.md.us/forests/download/sfla_report.pdf 

The probability of wildfires in Calvert County is also tied to other hazards and may, 
therefore, be variable over time, including periods of prolonged drought when forests are 
more vulnerable to ignition from lightning strikes or human carelessness. Other 
contributing factors could include the buildup of dead underbrush from fallen trees and 
limbs following severe storms, tropical storms, ice storms, or tornadoes. 

Risk Assessment Summary  

The Calvert County Risk Assessment reviewed 13 hazards including coastal/shoreline 
erosion, dam failure, drought, extreme summer heat, earthquake, flooding, 
hurricane/tropical storm, landslide, land subsidence, severe storm (including 
thunderstorm, hail, lightning, winter storms and nor’easters), tornado, tsunami, and 
wildfires. Based on the historical records, local input, and research from various State 
and Federal agencies, the Planning Team determined the frequency or probability of 
occurrence, for each of these hazards and assigned a risk rating of low, moderate, or 
high, as shown in Table 27. 

  

http://www.dnr.state.md.us/forests/download/sfla_report.pdf
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Table 27: Summary of Risk 

Hazard Number of Events Years in Record 
Frequency/ 
Probability 

Risk 

Coastal/Shoreline Erosion Undetermined 95 – High 

Dam Failure 0 44 – Low 

Drought 12 79 6.6 Moderate 

Extreme Summer Heat 14 58 3.8 Moderate 

Earthquake 
  All of MD 
  Felt in Calvert 

 
47 
14 

 
250 
250 

 
5.2 
17.5 

 
Moderate 

Flooding 22 60 2.7 High 

Hurricane/Tropical Storm 
All 
Category 1 and above  

 
37 
0 
 

 
110 
110 

 
2.9 
0 

 
High 

Landslide 0 58 – Low 

Land Subsidence n/a n/a – Low 

Severe Storm 
  Thunderstorm 
  Hail 
  Lightning 
  Winter storms 

 
107 
19 
10 
51 

 
58 
58 
58 
58 

 
1.8 
3 

5.8 
1.1 

 
 

High 

Tornado 
  All 
  F0 
  F1 
  F2 

 
13 
5 
5 
3 

 
32 
32 
32 
32 

 
2.5 
6.4 
6.4 
10.7 

 
 

High 

Tsunami 0 – – Low 

Wildfires 2 58 26.2 Low 

 
Of the 13 hazards assessed, five were considered to be high risk in Calvert County. 
These included the following: 

 Coastal/shoreline erosion due to the increasing number of structures that may be 
at risk in the next 10 to 25 years. This was identified as a major concern for the 
county after Hurricane Floyd and Tropical Storm Isabel. 

 Historically floods have affected the county on average once every 2.7 years. 

 Because scientists expect that land subsidence is already contributing to the high 
rate of sea level rise in Maryland, the probability of future land subsidence 
occurring in Calvert County is high.  

 Hurricane/Tropical Storm based on the number of events that have passed with 
65 miles of county in the past 110 years. The frequency of occurrence for all 
events was estimated at 1 event occurring every 2.9 years Severe storms 
because thunderstorms affect the county in some way each year.  In addition, 
winter storms occur approximately every year 

 Tornadoes because the county has experienced an average of 1 every 2.5 years, 
with a major tornado (F2 or above) occurring on average every 11 years.   
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Three hazards were assigned a risk rating of moderate. These included extreme 
summer heat, drought and earthquakes. The moderate rating indicated that a number of 
events have been documented in Calvert County, but their historic rate of occurrence 
placed them at a lower priority for the county than the hazards listed as high risk. The 
remaining five hazards: earthquakes; landslides; land subsidence; tsunamis; and 
wildfires were assigned a risk rating of low for Calvert County. The low rating indicated 
that either there were no documented events that have occurred in the county or in the 
case of earthquakes and wildfires, the documented events did not result in structural 
damages in the county. The low risk rating does not mean that these hazards cannot 
occur in the future nor does it mean that if a hazard occurred it would not result in any 
damages or injuries.   

2010 Updates to Chapter 4 

As part of the 2010 update to this plan, this section was updated to include any hazards 
that occurred during the planning period (2005-2010). The hazard frequencies were also 
updated as a result of the hazards that occurred.  

  



CALVERT COUNTY HAZARD MITIGATION PLAN 

61 

CHAPTER 5 – VULNERABILITY ASSESSMENT 

Overview 

A Vulnerability Assessment is performed to determine the impact that hazards have on 
the built environment and how they can affect the safety of residents. The results of the 
Hazard Identification indicate that some of the hazards warrant a Vulnerability 
Assessment due to the frequency of occurrence of those hazards that have caused 
major damage in Calvert County. The Vulnerability Assessment uses the information 
generated in the hazard identification and hazard profile to identify locations in which 
residents of Calvert County could suffer the greatest injury or property damage in the 
event of a disaster. This assessment identifies the effects of hazard events by estimating 
the relative exposure of people, buildings, and infrastructure to hazardous conditions. 
Depending on the data available, a vulnerability assessment could involve counting the 
number of structures or people in the potential path of hazards or describing what these 
hazards can do to physical, social, and economic assets. 

Identification of Assets 

Asset identification is a critical step in the hazard mitigation planning process. 
Inventorying existing structures and identifying critical facilities provide insight into the 
county’s vulnerability to select hazards and the magnitude of the potential damages of 
those hazards. Most risk assessment models examine the impact of various hazards on 
the built environment, including on the general building stock (residential, commercial, 
industrial, etc.); critical facilities; essential facilities; special facilities; and infrastructure 
and lifelines.   

General Building Stock 

Calvert County parcel data was used to develop a detailed inventory of the built 
environment. Buildings were grouped into general occupancy classes such as 
residential, commercial, and industrial. FEMA’s Hazards U.S. Multi-Hazard (HAZUS-MH) 
was also used as a tool to collate Census 2000 data about the basic building stock in 
Calvert County.  

Critical and Essential Facilities  

Critical facilities are defined as those buildings or infrastructure that is vital to the 
functioning of a community and to the flood response effort. If a critical facility is flooded, 
workers and resources may be unnecessarily drawn away from protecting the rest of the 
community. If such a facility is adequately prepared, it will be better able to support the 
community's flood response efforts. 

Critical facilities include emergency operations centers, police and fire stations, 
hospitals, and roads and bridges. Critical facilities also include those buildings or 
locations that, if flooded, would create secondary disasters such as hazardous materials 
facilities, water and wastewater treatment plants, pump stations, schools, and nursing 
homes. 

The State Hazard Mitigation Plan identifies 22 state-owned facilities in Calvert County 
that are at risk from at least one hazard. The State Plan also identifies four critical and 
state-owned facilities that are at risk of at least four hazards: erosion, flood, surge, and 
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radiological activity. These facilities include: the University of Maryland Center for 
Environmental Science, University of Maryland Chesapeake Biological Lab, University of 
Maryland Center for Environmental and Estuarine Studies, and University System of 
Maryland Warehouse. Calvert County has the second highest number of critical and 
state-owned facilities at risk in Maryland. 

Lifelines and Infrastructure 

Lifelines and infrastructure are separated into distinct classes to provide the ability to 
differentiate between varying lifeline system components with substantially different 
damage and loss characteristics. For this project, lifelines and infrastructure include 
dams, bridges and airports. Lifelines and infrastructure were assessed using HAZUS-
MH data. 

Total Exposure 

According to the data obtained from HAZUS-MH, the total property exposure in Calvert 
County is estimated at $8.4 billion. Of that, residential property accounts for over 76.5%, 
estimated at $6.5 billion. The next highest category of occupancy in Calvert County was 
commercial, estimated at $1.295 billion or 15.3%. Table 28 lists the total exposure by 
occupancy class, infrastructure and lifelines, and critical facilities in Calvert County, as 
well as the source of the data. 

Table 28: Calvert County Assets 

Parameter Number Value of Structures Data Source 

People 88737  Census 2010 

Residential 28181 8,479,004,000 HAZUS-MH 

Commercial 1250 6,483,19,5000 HAZUS-MH 

Industrial 463 303,897,000 HAZUS-MH 

Agricultural 108 33,338,000 HAZUS-MH 

Religious 126 197,036,000 HAZUS-MH 

Government 32 51,782,000 HAZUS-MH 

Education 42 113,822,000 HAZUS-MH 

Critical Facilities 

Fire Stations/EMS 9 15,176,066 Calvert County GIS 

Police Stations 7 11,784,832 Calvert County GIS 

Schools 27 268,457,144 Calvert County GIS 

Hospitals/Urgent Care 3 51,970,900 Calvert County GIS 

Other Special Considerations 

Toxic Release Sites 339  EPA 

Impacts on Population, Buildings, and Critical Facilities 

After the critical facilities were identified and mapped, the focus of the asset identification 
shifted to assessing vulnerability on a per-hazard basis. Based on the hazard event 
profiling that was described in the previous sections, GIS data analysis was used to 
inventory the total number of structures as well as the critical facilities that are potentially 
vulnerable to the identified high risk hazards, including coastal/shoreline erosion, 
flooding, hurricane/tropical storm, severe storm, and tornado. Hazards such as, 
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tornadoes and severe storms are not mapped at the county level as they are likely to 
impact the entire county or undefined locations within the county. As such, the entire 
county must be considered vulnerable to these hazards. In regard to the other identified 
hazards, coastal/shoreline erosion and flooding, maps showing specific hazard locations 
are included. 

Loss Estimation 

Describing vulnerability in terms of dollar losses provides the communities and the State 
with a common framework with which to measure the effects of hazards on assets. 
However, the dollar losses obtained through this process are estimates only and should 
not be used for other purposes. 

The basic process for determining loss estimates requires initially assessing the level of 
damage from a hazard event, both as a percentage of the asset’s structural and content 
replacement value, and as a loss of function. Next, the level of damage percentage is 
multiplied by the value of the structure, contents and use. In this manner, comprehensive 
loss estimation can be developed which includes the risk to a structure itself, as well as 
the contents and functions of the structure. 

The damage estimate methodology was based on FEMA’s, “Understanding Your Risks, 
Identifying Hazards and Estimating Losses”. The result is an estimate of the potential 
hazard losses that could occur due to an event impacting Calvert County and causing 
damages. 

Coastal/Shoreline Erosion 

Description of Vulnerability 

The Chesapeake Bay Cliff Erosion in Calvert County Draft Steering Committee Report 
(2010) states that erosion is one of the most significant problems currently facing 
Maryland’s diverse coastal environment. Today, approximately 69% of Maryland’s 
coastline is experiencing some degree of erosion. Studies estimate that Maryland loses 

approximately 260 acres per year to shore erosion. Sea level rise influences on‐going 
coastal processes that drive coastal erosion, in turn making coastal areas ever more 

vulnerable to both chronic (on‐going) erosion and episodic events (e.g., tropical storms, 
hurricanes). Such impacts pose a significant threat to the steep cliffs, wetlands and 
marshes, tidal estuaries, sandy beaches, and barrier islands that comprise Maryland's 
coastal environment. 

Erosion rate is a measurement of the landward movement of the shoreline over time, 
based on a comparison of shoreline cross sections at two points in time. Historic erosion 
rates were determined from the two most recent shoreline studies available for the 
Calvert County coast.  

According to the Maryland Geological Survey, from Scientists Cliffs northward, the 
available shoreline cross sections are from 1960 and 1993; south of Scientists Cliffs the 
available shoreline cross sections are from 1942 and 1993. Erosion rates are typically 
historical averages over relatively long timespans, and may not accurately represent 
rates on shorter time scales, or reflect specific slumping occurrences.   

Based on these data, the cliffs in Calvert County have eroded at an average rate of less 
than 2 feet per year. Some of the impacts from shoreline erosion include the direct loss 
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of land and its economic, cultural, and ecological values as well as the offsite impacts 
caused by increased sediment. 

Based on maps indicating the rate of erosion for various segments of the Calvert County 
coastline, a 100-year erosion zone was identified. There are 597 properties in Calvert 
County that may be affected by erosion in the next 100 years. These properties 
represent a significant portion of existing development along the Calvert County 
shoreline. The properties have not been assessed to determine which ones may already 
be mitigated or protected by existing measures such as existing bulkheads, riprap, or 
other methods to stabilize the rate of erosion, but include all structures or footprints 
within the zone (see Table 29).  

Table 29: Structures Subject to Coastal/Shoreline Erosion 

 Structure Count Land Value Improvement Value Total Value 

Chesapeake Beach 

Government/Institutional 2  $ 89,220   $ 0     $ 89,220  

Commercial 1  $ 85,300   $ 90,900   $ 176,200  

Residential 87  $ 8,666,340   $ 7,766,930   $ 16,433,270  

Townhouse 48  $ 2,547,165   $ 4,447,820   $ 6,994,985  

SUBTOTAL 138  $ 11,388,025   $ 12,305,650   $ 23,693,675  

North Beach 

Apartments 2  $ 260,800   $ 29,900   $ 290,700  

Commercial 9  $ 1,024,420   $ 629,100   $ 1,653,520  

Government/Institutional 6  $ 485,640   $ 0     $ 485,640  

Residential 32  $ 2,729,090   $ 2,195,070   $ 4,924,160  

SUBTOTAL 49  $ 4,499,950   $ 2,854,070   $ 7,354,020  

Calvert County 

Agriculture 5  $ 555,810   $ 555,300   $ 1,111,110  

Commercial 4  $ 708,310   $ 358,480  $ 1,066,790 

Government/Institutional 8  $ 1,178,690   $ 276,780   $ 1,455,470  

Residential 382  $ 40,545,300   $ 34,943,050   $ 75,488,350  

Residential Condominium 11  $ 856,680   $ 680,410   $ 1,537,090  

SUBTOTAL 410  $ 43,844,790   $ 36,814,020   $ 80,658,810  

TOTAL 597  $ 59,732,765   $ 51,973,740   $ 111,706,505  

 

According to the 2010 Calvert Cliffs Steering Committee report, Calvert County staff 
identified 234 homes situated along the Chesapeake Bay cliffs of Calvert County that are 
within 100 feet of the cliffs. The properties are located in the following areas: 
Chesapeake Beach, Huntingtown, Port Republic, Prince Frederick, St. Leonard, and 
Lusby. Within these areas are the following communities: Randle Cliffs, Locust Grove, 
Holiday Beach, Camp Roosevelt, Roosevelt Cliffs, Willows Colony, Dares Beach, 
Windcliff, Scientists Cliffs, Kenwood Beach, Western Shores, Calvert Beach, Long 
Beach, Cove Lake, Park Chesapeake, and Chesapeake Ranch Estates. Considering the 
degree of accuracy and age of the data, the housing count provides a good estimate, 
although not necessarily a final count of the number of homes within 100 feet of the 
cliffs.  

A copy of the entire report can be found on the Calvert County website. 
http://www.co.cal.md.us/assets/SteeringCommitteeDraftReport.pdf 

http://www.co.cal.md.us/assets/SteeringCommitteeDraftReport.pdf
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According to the 2011 Maryland State Hazard Mitigation Plan Update, A total of 242 
state-owned facilities and 1,018 critical facilities are identified within the 100-foot risk 
zone. There are zero critical facilities within the high risk zone (>-8 ft/yr) directly. The 
majority of the critical facilities fall in the categories for above ground and underground 
storage facilities for oil. Of these, 30 critical facilities and 2 state-owned facilities are 
located in Calvert County. 

Flooding 

Description of Vulnerability 

Flooding of vacant land or land that does not have a direct effect on people or the 
economy is generally not considered a problem. Flood problems arise when floodwaters 
cover developed areas, locations of economic importance, and infrastructure. Damage 
to buildings, particularly residential buildings, is usually the largest single flood problem a 
community faces.  

There are a significant number of people living along the coastal and riverine floodplains 
of Calvert County who would be affected by flooding resulting primarily from 
thunderstorms, tropical storms, hurricanes, and nor’easters. The probability of repeated 
inland flooding, inability to accommodate the existing drainage problems due to a lack of 
funding, and the location of housing stock that was constructed prior to the issuance of 
Flood Insurance Rate Maps, results in a high level of vulnerability. A significant number 
of people can be affected by flooding. The economic costs are high and the response 
costs are moderate; therefore, the vulnerability to flooding is high in Calvert County. 

According to the 2011 Maryland State Hazard Mitigation Plan update, there are 55 
critical facilities valued at $2,445,813 and 5 state facilities valued at $1,935,284 located 
within the FEMA 100-year flood zone.  

The properties located in or adjacent to the 100-year floodplain, as shown on the 
communities’ Floodplains are shown in Figure 14. A significant portion of existing 
development in the County is located in 100-year flood zones and is vulnerable to 
flooding and flood damages (see Table 30). 
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Figure 14: Flood Vulnerability Map 
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Table 30: Flood Vulnerability (2000 Census Data)** 

Flood Structure Count Land Value Improvement Value Total Value 

Chesapeake Beach 

Agricultural 1  $ 71,630   $ 110,690   $ 182,320  

Apartments 2  $ 439,810   $ 1,707,190   $ 2,147,000  

Commercial 25  $ 8,184,000   $ 3,300,870   $ 11,514,870  

Government/Institutional 5  $ 676,890   $ 2,468,000   $ 3,144,890  

Residential 56  $ 3,080,970   $ 3,077,060   $ 6,158,030  

Townhouse 154  $ 9,744,365   $ 14,186,100   $ 23,930,465  

SUBTOTAL 243  $ 22,227,665   $ 24,849,910   $ 47,077,575  

North Beach 

Commercial 17  $ 1,233,120   $ 8,216,100   $ 9,449,220  

Government/Institutional 9  $ 145,675  $ 0  $ 145,675  

Residential 103  $ 5,800,710   $ 5,717,640   $ 11,518,350  

Residential/ Commercial 11  $ 358,250   $ 563,590   $ 921,840  

SUBTOTAL 140  $ 7,537,755   $ 14,497,330   $ 22,035,085  

Calvert County 

Agricultural 30  $ 2,074,110   $ 1,655,040   $ 3,729,150  

Commercial 31  $ 6,456,600   $ 8,051,050   $ 14,507,650 

Government/Institutional 18  $ 3,596,980   $ 159,210   $ 3,756,190  

Marsh Land 2  $ 1,710   $ 0  $ 1,710  

Residential 902  $ 73,406,415   $ 66,225,830   $139,632,245  

Condominium 129  $ 3,729,900   $ 6,360,270   $ 10,090,170  

Townhouse 22  $ 913,780   $ 1,843,500   $ 2,757,280  

SUBTOTAL 1134  $ 90,179,495   $ 84,294,900   $174,474,395  

TOTAL 1517  $ 119,944,915   $123,642,140   $243,587,055  

** HAZUS-MH has not been updated with 2010 Census data** 

A more detailed flood vulnerability assessment was performed by Vision Planning and 
Consulting, LLC, along with the Eastern Shore Regional GIS Cooperative at Salisbury 
University. This assessment is separately included in the Calvert County Flood 
Mitigation Plan. According to this assessment, there are 577 buildings located in the 100 
year floodplain. Using dollar values from 2007 tax assessments, the total assets at risk 
of flood damage from a 100 year flood event is $168 million and the estimated damages 
are $30 million.  

A copy of the Calvert County Flood Mitigation Plan is included as Appendix B. 

Hurricane/Tropical Storm 

Description of Vulnerability 

A number of people who live along the Calvert County coastline would be affected by 
hurricane storm surge.  High winds from hurricanes would affect the entire population of 
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Calvert County. Tall structures, like radio towers, can be destroyed by hurricane force 
winds and some structures, such as mobile homes are particularly at risk.  

Inland flooding from hurricane rains can also impact Calvert County residents. A 
hurricane can bring 6 to 12 inches of rainfall to the area it crosses, and some have 
brought much more. The rain can impact traffic, overtax the stormwater drainage 
system, and hamper evacuation routes that could severely reduce the number of hours 
available for the overall evacuation.  

Calvert County is considered to have a high vulnerability to hurricanes due to existing 
development, coastal population, and age of the structures and the history of events. 
The number of people affected by hurricanes and coastal storms is significant, the 
economic and response costs are high, the likelihood of hurricanes and coastal storms is 
moderate, and the vulnerability is high. 

To measure the vulnerability of Calvert County’s infrastructure to hurricanes or other 
coastal events, a hazard scenario was run on HAZUS-MH. The probabilistic scenario 
calculated the damages based on 10-, 20-, 50-, 100-, 200-, 500-, and 1,000-year 
hurricane events (Figure 15). 

 

Figure 15: Calvert County Probabilistic Hurricane Scenario 

Based on these 3 events, HAZUS-MH predicts that there would only be 1 displaced 
household for the 100-year event; however that figure climbs to 254 households for the 
500-year event and 1,086 households for the 1,000-year event. Only 40% of the schools 
would be functional immediately following the 100-year event. An estimated 919,240 
tons of debris would be generated from the 100-year event. This would increase to over 
1,295,828 tons for a 500-year event and 1,591,683 tons for a 1,000-year event. 

In terms of building damages, HAZUS-MH estimates that 213 building will be at least 
moderately damaged in a 100-year event. Of these, 3 will be completely destroyed. In a 
500-year event, the number of buildings sustaining at least moderate damage increases 
to 4,552, of which 41 are estimated to be commercial structures. An estimated 8,141 



CALVERT COUNTY HAZARD MITIGATION PLAN 

69 

structures would sustain at least moderate damages in the 1,000-year event. Of these, 
over 1,200 are estimated to be completely destroyed. 

HAZUS-MH also calculated the estimated annualized losses from all projected hurricane 
events. The annualized losses are estimated at $4,222,000 for Calvert County. These 
losses are comprised of building damages – $2,719,000; content damages – 
$1,046,000; inventory losses – $3,000; relocation losses – $313,000; capital related 
losses – $17,000; wages losses – $22,000; rental income losses – $102,000. . 

Severe Storm 

Description of Vulnerability 

Severe storms can strike anywhere in the county; therefore, specific building counts are 
not available to assess the vulnerability of this hazard. Impacts from severe storms have 
been moderate, with localized flooding occurring from severe thunderstorms, minor 
damages from high wind events, and power and transportation disruptions from winter 
storms. In addition, winter storms and freezes impact a widespread area of crops and 
livestock depending on when the event occurs. The impact from hail and lightning has 
been limited to minor damages at specific locations. Severe storms can have a major 
economic impact on Calvert County when the utility systems, including electricity, are 
disrupted for an extended period of time.   

Estimate of Losses 

The losses associated with severe storms are a result of structural damages, content 
damages, and a loss of business.  

Tornado 

Description of Vulnerability 

Tornadoes are unpredictable in their pattern, frequency, and severity; therefore, all of 
Calvert County is vulnerable to tornado-induced damages. The impact on the county 
varies based on the severity of the tornado and location of impact. The damages from 
tornado events are greatest in the immediate area affected. Vulnerable populations 
include those in mobile home parks, recreational vehicles, and aged or dilapidated 
housing.   

Mobile homes (826) account for less than 1% of the structures in the county. An 
additional 19.5% of the structures in the county were built prior to 1970 

According to the 2011 Maryland State Hazard Mitigation Plan update, there are 551 
critical facilities valued at $415,662,333 and 123 state facilities valued at $149,722,737 
in Calvert County that are susceptible to damage due to tornadoes.  

2010 Updates to Chapter 5 

As part of the 2010 update to this plan, this section was updated to include new census 
data as well as updated vulnerabilities information. Data from the Calvert County Flood 
Mitigation Plan and the 2010 Calvert Cliffs Steering Committee report was also added to 
this section. 
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CHAPTER 6 – COMMUNITY CAPABILITY ASSESSMENT 

Overview 

This section assesses what loss prevention mechanisms and capabilities are currently in 
place in Calvert County and the incorporated communities. This helps to focus the 
Goals, Objectives and Proposed Actions of this plan on issues or areas that have not 
already been addressed. Calvert County has a number of resources that it can access to 
implement hazard mitigation initiatives. These resources include both private and public 
assets at the local, state, and federal levels. The following table summarizes the local 
government capabilities the county and the municipalities possess that will facilitate 
implementation of the mitigation strategy and provides a snapshot view of the 
communities’ basic mitigation capabilities based on their existing codes and ordinances. 

Capability Assessment Methodology 

A detailed Hazard Mitigation Capabilities Assessment Questionnaire was prepared and 
distributed to all jurisdictions for input. The Hazard Mitigation Capabilities Assessment 
Questionnaire was designed to assess the community’s ability to reduce future losses 
from all hazards through its various policies and programs. The intent of the capability 
assessment was to provide an inventory of existing policies, programs, practices and 
operational responsibilities that have or may have a major role in helping the 
communities in their overall efforts to mitigate hazards. The results of the questionnaire 
are integral to the development of a mitigation strategy, and serve as the backbone of a 
local hazard mitigation plan. The questions presented in the questionnaire covered 
several different agencies within the jurisdictions, particularly the county. These 
agencies or positions included: Planning Department; Department of Public Works; 
Floodplain Management; Tax Assessor’s Office; Grants Administration; and Municipal 
Executive Administrators (Mayor, City Manager, Chairperson). 

Two of the most important capabilities that the municipalities utilize are the floodplain 
management ordinances and the building codes. Through administration of the 
floodplain ordinances, the municipalities can ensure that all new construction or 
substantial improvements to existing structures that are located in the 100-year 
floodplain are built with first-floor elevations above the base flood elevation. 

Building codes are important in mitigation because codes are developed for regions of 
the country in consideration of the hazards present within that region. Consequently, 
structures that are built to applicable codes are inherently resistant to many hazards like 
strong winds, floods, and earthquakes and can help mitigate regional hazards like 
tropical storms.   

Generally, there are three pieces of legislation, which are all related to land use and 
development and complement and reinforce the goals and objectives of the Hazard 
Mitigation Plan. They are the Comprehensive Plan, Subdivision Regulations and the 
Zoning Ordinance. 

Table 31 is a summary of how each of these documents contributes to an overall hazard 
mitigation framework. Each point identifies where and how mitigation concepts, 
principles and measures are integrated into the normal day-to-day activities of the local 
governments.  
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Table 31: Capability Matrix 

 Unincorporated 
Calvert County 

Town of Chesapeake Beach Town of North Beach 

Comprehensive Plan Yes (2010) Yes (2010) Yes (2011) 

- with Hazard Mitigation? No No No 

Land Use Plan Yes Yes Yes 

Subdivision Ordinance Yes Yes Yes 

Zoning Ordinance Yes Yes Yes 

BFM Plan?? No No No 

HM Plan  etc. Yes (2005) No Yes (2005) 

FPM Ord Yes (2011) Yes Yes 

- Sub. Damage? Yes Yes Yes 

- Administrator? Yes Yes Yes 

- # of FP Buildings? 1,101 264 152 

- # of policies 544 189 87 

- # of Losses? 291 65 95 

CRS Rating 10 10 10 

Stormwater Program Yes Yes Yes 

Building Code 
2009 International Building 
Code, 2009 International 
Residential Code (IRC) 

2009 International Building 
Code, 2009 International 
Residential Code (IRC) 

2009 International Building 
Code, 2009 International 
Residential Code (IRC) 

Building Official Yes No No 

 - Inspections? Yes Yes (County) Yes (County) 

LEOP? Yes No No 

Warning-sirens? No No No 

 - NOAA Weather Radio? Yes Yes Yes 

 - Cable Override? Yes Yes Yes 

 - Reverse 911? Yes No No 

Potential Structural Projects Yes Yes Yes 

Potential Property Protection Yes Yes Yes 

Critical Facility Protection Yes Yes Yes 

Nat/Cultural Resources Inv. Yes No No 

Erosion Control Yes Yes Yes 

Sediment Control Yes Yes Yes 

Pub. Info Program Yes Yes Yes 

Environmental Ed Program Yes Yes Yes 

Note: Some services in the Towns of Chesapeake Beach and North Beach are provided by the County. 
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EXPLANATION OF CAPABILITY ASSESSMENT MATRIX 

Comprehensive Plan: Does your community have a Comprehensive Long-Term 
Community Growth Plan? 

Land Use Plan: Does your community have a plan that designates type of Land Use 
desired/required? 

Subdivision Ordinance: Does your community have an ordinance that dictates lot 
sizes, density, setbacks, construction type, etc? 

Zoning Ordinance: Does your community have an ordinance that dictates type of Use 
and Occupancy in certain areas? 

BFM Plan: Does your community have a Beachfront Management Plan? 

HM Plan: Does your community have an existing stand-alone Hazard Mitigation Plan? 

FPM Ordinance: Does your community have a Floodplain Management Ordinance: 
Directs development in identified Flood Hazard Areas.  

Substantial Damage: Does your FPM Ordinance contain language on Substantial 
Damage/Improvements? 

Administrator: Does your community have a Floodplain Administrator (someone 
responsible for enforcing the ordinance)?  

Number of FP Buildings: How many buildings are in the floodplain in your community? 

Number of Policies? How many buildings in the floodplain are insured against flood 
through the NFIP? 

Number of Repetitive Losses:   How many NFIP Repetitive Losses are in your 
community?  (Paid > $1,000, twice in the past 10 years) 

CRS Rating: Are you in the Community Rating System of the NFIP, and if so, what's 
your rating? 

Stormwater Program: Does your community have a Stormwater Management 
program? 

Building Official: Does your community have a Building Official? 

Inspections: Does your community conduct building inspections during and after 
completion of the development process? 

BCEGS: Building Code Effectiveness Grading System Rating 

LEOP: Does your community have a Local Emergency Operations Plan (a disaster 
RESPONSE plan)? 

Warning: Do you have any type of system, such as: Sirens? NOAA Weather Radio 
reception? Cable (TV) Override? “Reverse 911”?  How much “lead time” is provided? 

Structural Protection Projects: (levees, drainage facilities, detention/retention basins) 

Property Protection Projects: (buy-outs, elevation of structures, floodproofing, small 
"residential" levees or berms/floodwalls) 

Critical Facility Protection: (for example, protection of power substations, sewage lift 
stations, water-supply sources, the EOC, police/fire stations, medical facilities that are at 
risk – e.g., in the floodplain) 
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Natural And Cultural Inventory: Do you have an inventory of resources, maps, or 
special regulations within the community? (Wetlands and historic structures/districts, 
etc.) 

Erosion Or Sediment Control: Do you have any projects or regulations in place? 

Public Information and/or Environmental Education Program: Do you have an 
ongoing program even if its primary focus is not hazards?  Examples would be "regular" 
flyers included in city utility billings, a website, or an environmental education program 
for kids in conjunction with Parks & Recreation?) 

Existing Plans and Reports 

Calvert County has a Commissioner form of government with 5 elected County 
Commissioners overseeing the executive and legislative functions of the government.   

Comprehensive Plan, 2010:  

 The county has instituted strong conservation techniques to protect wetlands, 
flood plains and steep slopes since the 1980’s. In 1989, the State mandated the 
establishment of a Critical Area within 1,000 feet of the county's waterways. The 
allowable density within most of this area was reduced to 20 acres per dwelling 
unit. The Forestry Management Act, adopted in 1993 and designed to protect 
large contiguous forested areas, was also mandated by the State.  

 Expand the future land use element to include property protection, by identifying 
priority investment areas that are at less risk to hazards than others. This 
element can also call for adequate roads to reduce evacuation times by 
improving evacuation capacity. 

 Identify the cultural resources and prepare a disaster preparedness plan for the 
county’s many historic resources.  

Calvert County Zoning Ordinance, 2010 

 Used to achieve the objectives of the Comprehensive Plan, it addresses 
setbacks, buffers, wetland and natural resource protection, and drainage. 

 Natural Resource Protection Areas are identified to protect areas susceptible to 
flooding and erosion hazards. Also addresses steep slope development as well 
as wetland protection. 

 Identifies flood control design criteria for retention/detention ponds; collector, 
local streets and closed drainage systems; roadside swales; canals and major 
ditches; and bridges.  Uses a 25-year standard for design purposes.  

 The county could benefit by hosting pre-disaster training on FEMA’s Residential 
Substantial Damage Estimator (RSDE), a damage assessment software program 
specifically designed to support decision-making by local building officials when 
addressing “substantial damage” issues.  

Calvert County Floodplain Management Ordinance, August 2011 

 The ordinance was originally developed in 1984 and has only undergone two 
subsequent revisions, in 1988 and again in 1992.  There have been a number of 
major flooding events since the last update including Hurricane Floyd and 
Hurricane Isabel which have caused major damages in the county.   
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 The ordinance requires as-built Elevation Certificates to show structures are 
elevated to or above the Flood Protection Elevation.   

 Manufactured Homes are not permitted in the coastal high hazard area. Also, 
consider requiring substantial improvements or repairs of manufactured homes in 
any high hazard area to be elevated above the base flood elevation and 
anchored according to FEMA’s latest recommendations. 

The Town of Chesapeake Beach has a Mayor/Council form of government with six 
elected Town Council members and an elected Mayor that oversees the executive and 
legislative functions of the government. 

Chesapeake Beach has the following plans and ordinances in place to assist with 
implementing the goals and objectives of the Hazard Mitigation Plan 

 Comprehensive Plan (2010) 

 Floodplain Ordinance (2011) 

 Stormwater Management Plan (Adopted County Plan) 

 Zoning Ordiance (2010) 

 Subdivision Regulations (2006) 

Chesapeake Beach has a Stormwater Program and utilizes the building codes 
administered by Calvert County to assist with implementing the goals and objectives of 
the Hazard Mitigation Plan 

The Town of North Beach has a Mayor/Council form of government with an elected 
Town Council that oversees the executive and legislative functions of the government. 

North Beach has the following plans and ordinances in place to assist with implementing 
the goals and objectives of the Hazard Mitigation Plan 

 Comprehensive Plan (2011) 

 Floodplain Ordinance (1991) 

 Stormwater Management Plan (2010) 

 An on-going Capital Improvement Plan 

Some additional capabilities that appeared as regulations, policies, or actions taken by 
the county and towns that will strengthen the capability for mitigation are listed below. 
The items that are shown in bold underline italicized text are items that may be 
considered as part of the mitigation strategy in this mitigation plan. 

 In 1998 and 1999, the Board of County Commissioners (BOCC) and Planning 
Commission conducted a thorough analysis of the costs and benefits of reducing 
build-out and adopted a program to reduce build-out in March 1999. The program 
includes a combination of zoning ordinance changes, new funding for land 
preservation and incentives. 

 The county has a policy not to locate public facilities such as sewer or water 
service areas, schools, and fire and rescue stations within the Farm Community 
District or the Resource Preservation District.  

 The county is working with existing communities that contain large numbers of 
platted undeveloped lots to determine whether or not the health and safety needs 
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of existing and future residents within these communities can be met. If not, they 
are developing policies to address health and safety issues, including, if 
necessary, approaches to reduce the number of platted lots that can be 
developed. 

 Watershed Management Plans have been prepared for Parkers Creek and 
Huntingtown. The county plans to develop watershed management plan for 
all of the major tributaries in the county. 

 The Public Works Department has initiated stormwater management studies for 
the Town Centers and continues to work with Drum Point and Chesapeake 
Ranch Estates to address stormwater management problems. 

 The Public Works Department continues to review and keep up with changes in 
sediment and stormwater management standards and regulations. They inspect 
and address complaints within one working day and coordinate with Maryland 
Department of the Environment inspectors on joint inspections of sites involving 
site grading and stormwater management construction. They are working to 
improve the notification process with MDE for their jurisdictional authority over 
various site inspections. 

 Forest cover has been digitized from topography maps. Forest gain and loss in 
the Critical Area is tracked through building permits. 

 The County plans to restore or create wetlands in disturbed areas. A first step 
would be to locate and map disturbed wetland areas. 

 Elevation requirements minimize damage to structures. By no longer permitting 
new lots in flood plains, damage to the environment has been reduced. 
Buildings can still be built on existing lots of record within floodplains. 

 The County and towns review Subdivision Regulations, Zoning Ordinance and 
the Sediment Control Ordinances concerning development, grading and 
alteration of natural vegetation on areas with severe slopes. The Public Works 
Department proposed including a section in the Erosion and Sediment Control 
Ordinance pertaining specifically to disturbance within severe slope areas. 

 The County developed regulations to address development on steep slopes on 
existing lots and parcels. 

 The County wants to develop methods to protect the habitats of rare, threatened 
and endangered species, and take steps to increase their numbers, if possible.  
The identification and mapping of these habitats should be considered.   

 The county has a standard of providing 30 acres of recreational open space per 
1,000 population. A. Give priority in next five years to natural, cultural, and 
historic sites. B. Develop a full range of recreational sites and facilities in or near 
Town Centers to include 1) a town park or "village green" 2) an in-town trail and 
bikeway system that connects to extended greenways 3) an outdoor public 
facility for team sports and 4) an indoor community center. In addition, in major 
Town Centers, include an indoor sports complex and swimming pool. C. Connect 
county-wide parks to each other and to Town Centers by way of public 
greenways. 
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 The county has a goal to increase public awareness and knowledge of 
disasters affecting the county so that appropriate actions may be taken by 
citizens, businesses and industry to reduce loss of life and property. 

 The County and towns will maintain all disaster and emergency plans in a current 
status; implement new plans as needed to address safety hazards and 
population growth. 

 The County and towns will continue to monitor response times and periodically 
evaluate the need for additional Fire, EMS, and Police stations. 

 The county promotes the use of their website and the internet as one means of 
providing information to the public. 

 
Ever since the first Calvert County Comprehensive Plan was adopted in 1966, one of the 
County’s primary goals has been the preservation of its rural character. In 1978, the 
Agricultural Preservation Advisory Board set a goal of preserving 20,000 acres. In 1997, 
Calvert County celebrated the enrollment of 20,000 acres of prime farm and forestland in 
County and State land preservation programs. A goal to preserve an additional 20,000 
acres was adopted that year. To help meet the new goal, the County allocated an 
additional $2,000,000 per year toward land preservation including an additional 
$500,000 added to the Purchase and Retirement (PAR) Fund, $500,000 in local support 
for the Maryland Agricultural Land Preservation program, and $1,000,000 for a new 
County leveraging program (an installment purchase program). The County also actively 
participated in the Maryland Rural Legacy Program. The County’s current goal is to 
permanently preserve a minimum of 40,000 acres of prime farm and forestland through 
County, State, and federal land preservation programs. 
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CHAPTER 7 – MITIGATION STRATEGY 

This section presents a mitigation strategy to help Calvert County reduce the losses and 
effects of future hazard events. Mitigation goals and objectives were developed to 
address the vulnerabilities identified in Chapter 4 and specific mitigation actions were 
selected and prioritized. An implementation strategy of who is responsible for the action, 
how it will be completed and possible funding sources is also included. 

Goals and Objectives 

Following is a list of the Calvert County goals and objectives: 

GOAL 1: Minimize future losses from all disasters by reducing the risk to people and 
property. 

 1.1 Protection of populations and properties in Calvert County susceptible to economic 
or physical loss from disasters shall be consistent with the standards established 
in the Calvert County Hazard Mitigation Plan and the Calvert County 
Comprehensive Plan. 

 1.2 Provide protection of critical facilities vital to disaster response, such as fire and 
police, and those vital to the continuous operations of the county, such as 
hospitals and health care facilities, water and sewer facilities, electrical and other 
utility, and transportation systems. 

GOAL 2: Support a balance between government regulation/enforcement, and personal 
awareness/responsibility for hazard mitigation, by emphasizing education and 
training for property owners, families and individuals. 

 2.1 Develop and support disaster preparedness education and awareness programs, 
targeting specific benefits to homeowners, families, and individuals. 

 2.2 Develop and support disaster preparedness education and awareness programs, 
targeting specific benefits to public and private sectors. 

 2.3 Develop and support economic incentive programs for both public and private 
sectors promoting benefits of structural retrofitting. 

GOAL 3: Prevent flood-related repetitive losses from natural disasters through regulation and 
education. 

 3.1 Develop and support public and private projects and programs to retrofit, relocate, 
or acquire properties susceptible to repetitive flooding. 

 3.2 Require systematic maintenance programs for stormwater management systems. 

 3.3 The county shall direct population concentrations away from known or predicted 
high hazard areas through appropriate regulations. 
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GOAL 4: Reduce economic vulnerability and increase recovery capabilities of business and 
industry. 

 4.1 Develop and implement disaster planning training through collaborative programs 
with appropriate government agencies and community organizations. Programs 
should include seminars and handout materials addressing needs relevant to 
businesses. 

GOAL 5: Emphasize pre- and post-disaster planning to decrease vulnerability of existing and 
new construction to loss. 

 5.1 Promote to elected officials, builders, and potential homeowners, the economic 
and safety benefits of designing mitigation features into new construction. 

 5.2 Identify vulnerable existing public and private critical facilities and encourage pre-
disaster retrofit. 

 5.3 Offer and support incentives and education to encourage higher standards of 
protection to structures and facilities from hazards. 

 5.4 Promote accuracy of Flood Insurance Rate Maps (FIRMs) by requesting FEMA 
restudy. 

GOAL 6: Encourage public support and commitment to hazard mitigation, by communicating 
its benefits and justification in simple and understandable terms. 

 6.1 Develop and implement public information programs for hazard mitigation, 
emphasizing its direct benefits to citizens, including public officials and private 
businesses. 

 6.2 Identify and coordinate hazard mitigation public information programs and events 
such as contests and festivals with public and private partners. 

 6.3 Identify and seek multiple funding sources that will support hazard mitigation 
awareness and training programs. 

GOAL 7: Ensure hazard mitigation goals are consistent with existing plans. 

 7.1 Promote hazard mitigation goals through implementation into existing plans and 
report. 

 7.2 Encourage hazard mitigation through the development of new plans and reports. 

Range of Mitigation Initiatives and Policies 

The process of integrating the goals and objectives with the identified vulnerabilities 
within Calvert County was completed in order to produce a series of specific mitigation 
actions relevant to protecting lives and properties in Calvert County. Incentives for 
implementing hazard mitigation incentives are normally related to loss reduction, public 
welfare, or public safety. Disincentives are typically related to lack of funding, staff, or 
resources.   

Developing a range or list of existing and proposed mitigation initiatives and the policies, 
ordinances, and regulations that guide these efforts allows achievement of hazard 
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mitigation planning objectives. Results of the hazard identification and vulnerability 
assessment provided insights for these initiatives in Calvert County. The Planning Team 
identified a range of mitigation initiatives and policies from the following categories: 

 Preventive measures are designed to minimize the potential development of 
new natural hazard problems and are intended to keep existing natural hazard 
problems from becoming worse. They ensure that future land development 
projects do not increase local and/or regional natural hazard damage potentials. 
Preventive measures are usually administered by local building, zoning, 
planning, and/or code enforcement officials and typically include the following: 

 Land use planning/zoning efforts 

 Subdivision and land development ordinances 

 Building codes 

 Floodplain development regulations 

 Stormwater management 

 Operations and maintenance (O&M) procedures 

 Subsurface investigation requirements 

 Public education programs 

 Emergency services measures protect people during and immediately following 
a natural hazard event. Counties and municipalities typically develop an 
Emergency Operations Plan (EOP) to formally document their emergency 
preparedness and response planning. The local EOP identifies standard 
operating guidelines for various emergency management personnel and 
establishes the location and operating conditions of the Emergency Operations 
Center (EOC). As such, adopting and implementing the EOP is a critical first step 
in providing local emergency services measures in response to a natural hazard 
event. 

Emergency services measures can be implemented at the local, county, State, 
and/or Federal level, depending on the severity of the hazard event, and typically 
include the following: 

 Hazard warning 

 Hazard response 

 Critical facilities protection 

 Health and safety maintenance 

 Post-disaster recovery and mitigation 

 Property protection measures are used to minimize an existing structure’s 
vulnerability to a known hazard, rather than trying to modify or control the hazard 
itself. Property protection measures involve improvements to privately owned 
property and must therefore be coordinated (and potentially even cost-shared) 
with the respective property owners. Many of these measures do not affect the 
appearance or use of the structure, which make them particularly appropriate for 
historical sites or landmarks. Implementation of a property protection measure 
typically requires acquisition of a local building permit. As such, property 
protection measures include the following: 

 Relocation/acquisition 
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 Elevation 

 Floodproofing 

 Insurance 

 Brush/shrub removal 

 Emergency response planning 

 Structural projects are typically constructed to keep floodwaters and other 
natural hazards away from select areas. They are usually designed by engineers 
and managed or maintained by public works staff. From a flood hazard mitigation 
standpoint, structural projects can be used to control flows and water surface 
elevations for both flood minimization and recreational purposes. However, due 
to their limiting costs and potential environmental implications, structural projects 
are not normally constructed to protect individual properties, but are usually 
large-scale undertakings designed to protect numerous people and properties. 
As such, structural hazard mitigation projects typically include the following: 

 Dams/levees/floodwalls 

 Bridge/culvert modifications 

 Channel modifications/diversions 

 Firebreaks 

 Sinkhole abatement 

 Landslide abatement 

 Emergency water source development 

 Natural resource protection activities that are implemented as hazard 
mitigation measures can be multiple in scope, purpose, and outcome. They are 
generally aimed at preserving (or in some cases restoring) local natural areas, 
environmentally sensitive resources, or the overall quality of some locally 
significant feature, but can also play a significant role in reducing local and 
regional damages caused by natural hazard events. Natural resource protection 
activities are typically implemented by park, recreation, or conservation agencies 
and organizations, but are not limited to these types of entities. Any responsible 
entity, such as a local government, can develop and implement a natural 
resource protection program that will minimize the impacts of natural hazards 
while enhancing the local and regional environment.  Natural resource protection 
activities that can minimize the potential impacts of natural hazards include the 
following: 

 Open space preservation 

 Wetland protection 

 Identification and implementation of Best Management Practices 
(BMPs) 

 Water resources management planning 

 Public Information includes providing the public with accurate and relevant 
information is a key component of a successful hazard mitigation program. Public 
information activities advise residents, business owners, and local officials about 
natural hazards and ways they can protect themselves, their property, and their 
constituents from these hazards. Public information activities can be aimed at the 
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entire county or at select residents and business owners in known hazard areas. 
These programs are intended to motivate people to take precautionary steps on 
a pre-disaster basis. These public information activities include the following:  

 Map information 

 Library resources 

 Outreach projects 

 Environmental education 

Identification and Analysis of Hazard Mitigation Measures 

Each of the proposed mitigation actions was evaluated to assess level of impact to four 
elements: Life/Safety, Administrative/Legal, Capital Costs, and Operating/Maintenance.  
The Life/Safety element evaluated the direct and indirect impact on Calvert County 
residents, businesses, and public safety. The impacts were considered low if the 
mitigation action would have a minimal or negligible impact, moderate if the action would 
have an indirect impact, and high if the action would impact public safety. 

The Administrative/Legal element assessed the feasibility of the mitigation action to 
determine if the county had the legal or statutory requirement or the administrative 
processes to complete the action. The impacts were considered low if the mitigation 
action did not satisfy a legal or statutory requirement.  They were considered moderate if 
the action would result in improved data collection and storage or administrative 
processes. The impact was considered high if it satisfied a statutory requirement or if it 
was a continuance of a key function. 

The Capital Costs element was evaluated to determine the costs of the mitigation 
actions.  The impacts were considered low if the costs were estimated to be less than 
$50,000; moderate if the costs were $50,000 to $250,000; and high if the costs 
exceeded $250,000. 

Finally, the Operating/Maintenance element was evaluated to determine the estimated 
on-going costs to the county from the mitigation action. The impacts were considered 
low if the on-going costs were less than $15,000; moderate if the costs were $15,000 to 
$30,000; and high if the costs exceeded $30,000. 

Timeframe 

The proposed mitigation actions were also evaluated to determine the estimated 
implementation timeframe. Actions that were determined to be short-range had an 
implementation schedule within 1 year. Medium-range actions had an implementation 
schedule between 2 and 5 years and long-range actions had an implementation 
schedule between 5 and 10 years (see Table ). 
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Table 32: Evaluation of Mitigation Actions 

Goal/ 
Objective 

Project Description 
Life/ 

Safety 
Impact 

Admin/ 
Legal 

Impact 

Capital 
Costs 

Oper./ 
Main. 
Costs 

Time 
Frame 

1.1 
Encourage uninsured property owners in 
known flood hazard areas to purchase flood 
insurance through the NFIP 

M H L L S 

1.1 
Evaluate all manufactured homes to ensure 
their resistance to wind and flood hazards 

H M M L M 

1.1 
Consider expanding the automated 
emergency alert community calling system 
(Code Red) 

M L L L S 

1.1 

Encourage property owners in potential 
wildfire hazard areas to remove all excess 
brush and shrubby plants from the immediate 
vicinity (i.e., 50 to 100 feet) of all buildings 

H L M M S 

1.1 

Preserve the highest priority undeveloped 
steep slope areas via fee simple acquisition 
and/or permanent easement and retain as 
public open space for passive recreational 
uses.  Less critical steep slope areas may be 
preserved/protected via local ordinance  

H H H M L 

1.1 

Preserve critical undeveloped forested areas 
via fee simple acquisition and/or permanent 
easement and retain as public open space for 
passive recreational uses.  Less critical 
forested areas may be preserved/protected 
via local ordinance  

H M H M L 

1.1 

Preserve high priority wetland areas via fee 
simple acquisition and/or permanent 
easement and retain as public open space for 
passive recreational uses.  Less critical 
wetlands may be preserved/protected via 
local ordinance? 

H M H M L 

1.2 

Conduct routine inspections, regular 
maintenance, and annual tests on all 
emergency communications equipment, 
public address systems, and hazard alert 
sirens to ensure unhindered operation during 
an emergency event 

H L L L On-going 

1.2 

Coordinate with the local municipality and/or 
the Maryland Department of Transportation on 
the feasibility of replacing, removing, or 
enlarging those bridge and culvert stream 
crossings that are unable to pass the 10-year 
frequency flood flow 

H L H M L 

1.2 

Provide adequate shelters, with backup 
power, in various parts of the county to serve 
as refuge areas during floods and other 
hazard events.  

H H H L M 

2.1 
Ensure that a planned, coordinated, and 
effective public warning dissemination 
program exists at the local level  

H H L L On-going 

2.1 
Work with local radio stations to promote 
continuity of public awareness and disaster 
preparedness. 

H L L L On-going 
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Goal/ 
Objective 

Project Description 
Life/ 

Safety 
Impact 

Admin/ 
Legal 

Impact 

Capital 
Costs 

Oper./ 
Main. 
Costs 

Time 
Frame 

2.1 

Store in an easily accessible location and 
make available for public inspection, this 
hazard mitigation plan and the FEMA 
guidance documents that were provided as 
part of the hazard mitigation planning program 

L M L L S 

2.1 
Maintain natural hazard risk assessment and 
mitigation publications/materials at public 
libraries throughout the County 

L M L L S 

2.1 

Develop and distribute a public summary of 
this hazard mitigation plan including relevant 
information on hazard-prone areas, hazard 
specific “do’s” and “don’ts” and emergency 
contact information 

H M L L On-going 

2.1 

Implement a wildfire-prevention public 
education program consisting of the 
development and distribution of an informative 
brochure and training for local officials on 
Firewise Communities Program 

M M L L M 

2.1 

Ensure that all documented information can 
be accessible from the County 
Internet/Intranet site.  Provide pertinent public 
information on COMCAST. 

L M L L On-going 

2.2 

Develop a technical proficiency at the 
municipal level for assisting local residents 
and business owners in applying for hazard 
mitigation/assistance funds and identifying 
cost beneficial mitigation measures to 
incorporate into reconstruction activities 

L H L L M 

2.2 

Ensure continued contractor compliance with 
approved Erosion and Sedimentation 
Pollution Control Plans and continue to work 
with local farmers to implement BMPs 

L H L L On-going 

2.2 
Workshops for local engineers, architects and 
contractors/builders on IBC and hazard 
resistant construction. 

M H M L M 

2.2 

Coordinate with FEMA, MEMA, NWS, and 
any other appropriate entities on developing 
and implementing a natural hazard awareness 
curriculum in local schools 

M L M L L 

3.1 
Dry floodproof known flood-prone structures in 
accordance with the general guidelines  

H M M L M 

3.1 
Wet floodproof known flood-prone structures 
in accordance with the general guidelines  

H M M L M 

3.1 

Preserve the highest priority undeveloped 
floodplain areas via fee simple acquisition 
and/or permanent easement and retain as 
public open space for passive recreational 
uses. Less critical floodplain areas may be 
preserved/protected via local ordinance  

H M H L L 

3.1 
Elevate known flood-prone structures in 
accordance with the general guidelines  

H H H L L 

3.1 
Relocate and/or acquire known flood-prone 
structures in accordance with the general 
guidelines  

H H H L L 
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Goal/ 
Objective 

Project Description 
Life/ 

Safety 
Impact 

Admin/ 
Legal 

Impact 

Capital 
Costs 

Oper./ 
Main. 
Costs 

Time 
Frame 

3.2 
Ensure municipal compliance with local 
Stormwater Management Plans 

H H M L M 

3.2 

Develop and implement a community-specific 
channel maintenance program consisting of 
routine inspections and subsequent debris 
removal 

M M M L M 

3.3 

Store in an easily accessible location and 
make available for public inspection, the 
community’s Flood Insurance Rate Mapping 
and associated Flood Insurance Study 

L M L L S 

3.3 
Acquire and relocate structures along the cliffs 
of the Chesapeake Bay that are threatened by 
severe cliff erosion. 

H M H M S 

4.1 

Develop a technical proficiency at the local 
level for conducting post-disaster damage 
assessments and regulating reconstruction 
activities to ensure compliance with NFIP 
substantial damage/improvement 
requirements 

L M M L On-going 

4.1 

Develop and distribute a public informational 
pamphlet related to the potential health and 
safety implications of various natural hazard 
events.  Also place the information on the 
internet and COMCAST. 

M L L L S 

4.1 
Conduct hazard response practice drills and 
emergency management training exercises on 
an annual basis 

H L M L On-going 

4.1 
Develop and implement a post-disaster 
recovery and mitigation training program for 
local officials 

M L L L M 

4.1 

Establish a partnering relationship with the 
NWS to enhance the existing Flood Forecast 
and Warning System via the Advanced 
Hydrologic Prediction Services Program  

H M L L S 

4.1 
Encourage the owners/operators of private 
schools and daycares to develop and 
implement an emergency response plan  

M L L L M 

4.1 

Encourage local business and industry 
owners in known flood hazard areas to 
develop an emergency response plan as a 
potential alternative to implementing a 
physical property protection measure, where 
otherwise not technically or fiscally 
appropriate 

H M L L M 

5.1 
Ensure municipal compliance with minimum 
NFIP floodplain development regulations 

H H L L On-going 

5.2 

Prepare a power back-up plan for the county’s 
critical facilities. Develop a regular 
maintenance program that includes a 
schedule to change filters, etc.   

H M L L S 
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Goal/ 
Objective 

Project Description 
Life/ 

Safety 
Impact 

Admin/ 
Legal 

Impact 

Capital 
Costs 

Oper./ 
Main. 
Costs 

Time 
Frame 

5.2 

Conduct rigorous sampling and analysis of 
public and private drinking water supply 
sources immediately after an inundating flood 
event and issue boil water advisories as 
needed 

H H M M S 

5.2 
Conduct engineering inspections of county fire 
stations to determine mitigation retrofitting 
measures necessary. 

H M M L M 

5.4 

Coordinate with FEMA and the MEMA 
regarding updating Calvert County’s, North 
Beach’s and Chesapeake Beach’s Flood 
Insurance Rate Mapping via FEMA’s Flood 
Map Modernization Program to include the 
expansion of previously unmapped areas and 
additional Base Flood Elevations 

H M H L L 

6.1 
Increase the number of NOAA Weather Alert 
radios in public places across the County 

H M L L M 

6.1 
Make available for municipal use the digital 
natural hazard mapping files that were 
developed as part of this planning study 

L M L L S 

6.1 Enroll in the Firewise Communities Program M M L L M 

1.2, 5.2 
Maintenance and replacement of critical 
bridges 

H M H M L 

7.1 
Amend existing Comprehensive Plan to 
include an assessment of hazard vulnerability 
and appropriate mitigation recommendations 

M L L L M 

7.1 
Revise existing Zoning Ordinance to include 
separate zones or districts for known hazard 
areas 

M H M L L 

7.1 

Revise existing Subdivision Ordinance to 
include municipality-specific, hazard 
mitigation-related development criteria and/or 
provisions for the mandatory use of 
conservation subdivision design principles 

M H M L L 

7.2 

Conduct a detailed inventory and prioritization 
of local environmental resources via the 
Comprehensive Planning or similar natural 
resources planning process 

L L M L L 

7.2 

Update and implement a comprehensive 
water resources management plan that 
analyzes the County’s existing water 
resources supply and evaluates the County’s 
anticipated water use demand 

L L M L L 

Evaluation Element 
Level of Impact 

L M H 

Life/Safety Minimal/negligible 
impact 

Indirect impact Direct impact on public safety 

Administrative/Legal Does not satisfy a legal 
or statutory requirement 

Improvement on data 
collection and storage 
or admin process 

Satisfies a statutory 
requirement/continuance of 
key functions 

Capital Costs <$50K $50K to $250K >$250K 

Operating/Maintenance <$15K $15K to $30K >$30K 
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Timeframe 

“S” indicated short range – action implemented within 1 year 

“M” indicated medium range – action implemented between 2 and 5 years 

“L” indicates long range – action implemented between 5 and 10 years 

 

Mitigation Action Plan 

Table 33 has been developed to summarize and prioritize the identified hazard 
mitigation measures. This table lists the prioritized mitigation actions, potential funding 
sources, and overall ranking of priority. The Planning Team prioritized these projects 
based on each jurisdiction’s ability to fulfill the identified project-planning goals and their 
relative hazard mitigation/protection afforded. These projects were ranked by the 
Planning Team as being high-, medium-, or low-priority. Next the Planning Team ranked 
each of the projects and assigned 10 points for each “high” vote, 5 points for each 
“medium” vote, and 1 point for each “low” vote. In the event two or more mitigation 
measured resulted in a tie score, the measure with the most number of votes was 
ranked higher. The projects highlighted in yellow have been completed and/or are 
currently ongoing. 
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Table 33: Mitigation Action Plan 

Project ID Project Description Potential Funding source(s) Responsible Entity High Med Low 

1 Prepare a power back-up plan for the county’s critical facilities. Develop a regular maintenance program that includes a schedule to change filters, etc.   
Coop with utility companies, 
county staff time. 

General Services, Public Safety, Technology Services X   

2 Develop a new, or amend an existing, Comprehensive Plan to include an assessment of hazard vulnerability and appropriate mitigation recommendations 
Calvert County CIP County – Planning and Zoning 

Local – Municipal Staff/Officials 
X   

3 
Conduct routine inspections, regular maintenance, and annual tests on all emergency communications equipment, public address systems, and hazard alert sirens 
to ensure unhindered operation during an emergency event 

County/Town staff time County EMA 
Local  

X   

4A Ensure that a planned, coordinated, and effective public warning dissemination program exists at the local level  County/Town staff time  EMA X   

4B 
Develop a technical proficiency at the local level for conducting post-disaster damage assessments and regulating reconstruction activities to ensure compliance 
with NFIP substantial damage/improvement requirements 

MEMA technical and training 
assistance 

Municipal Staff/Officials X   

4C Increase the number of NOAA Weather Alert radios in public places across the county HMGP, EMPG EMA X   

5 
Develop and distribute a public informational pamphlet related to the potential health and safety implications of various natural hazard events.  Also place the 
information on the internet and COMCAST 

Health Department, county staff 
time 

Public Health, Public Relations Office with technical 
assistance  

X   

6A Conduct hazard response practice drills and emergency management training exercises on an annual basis County staff time EMA X   

6B Encourage uninsured property owners in known flood hazard areas to purchase flood insurance through the NFIP 
FMA, HMGP, county staff time Agency – FEMA/MEMA 

County Public Relations Office 
Local – Municipal Officials/Staff 

X   

6C Conduct a detailed inventory and prioritization of local environmental resources via the Comprehensive Plan or similar natural resources planning process 
Calvert County CIP, EPA, 
CDBG 

Municipal Officials/Staff with technical assistance  X   

6D Develop and implement a post-disaster recovery and mitigation training program for local officials Local staff time EMA with technical assistance from MEMA/FEMA X   

6E 
Establish a partnering relationship with the NWS to enhance the existing Flood Forecast and Warning System via the Advanced Hydrologic Prediction Services 
Program 

NWS technical assistance 
County EMA with technical assistance X   

6F Work with local radio stations to promote continuity of public awareness and disaster preparedness. 
County staff time, COOP with 
local radio stations 

EMA X   

7 
Coordinate with FEMA and MEMA regarding updating Calvert County’s, North Beach’s and Chesapeake Beach’s Flood Insurance Rate Mapping via FEMA’s Flood 
Map Modernization Program to include the expansion of previously unmapped areas and additional Base Flood Elevations 

FEMA, MEMA, MDE 
GIS, Planning and Zoning, EMA  X  

8 Maintenance and replacement of county owned critical bridges 
Calvert County CIP, SHA, 
MDOT 

Engineering, Public Works X   

9 
Conduct rigorous sampling and analysis of public and private drinking water supply sources immediately after an inundating flood event and issue boil water 
advisories as needed 

Public Health Public Health, Public Water Suppliers and Property 
Owners 

X   

10A Make available for municipal use the digital natural hazard mapping files that were developed as part of this planning study 
County /Townstaff time 

EMA  X  

10B Conduct engineering inspections of county fire stations to determine mitigation retrofitting measures necessary 
Calvert County CIP, FEMA 
technical assistance 

County Engineer, Fire Rescue EMS  X  

10C Encourage the owners/operators of private schools and daycares to develop and implement an emergency response plan  
County staff time, COOP with 
schools and BOE 

EMA 
Local - Municipal Staff/Officials 

 X  

11A Ensure municipal compliance with minimum NFIP floodplain development regulations 
North Beach, Chesapeake 
Beach  Municipal Staff/Officials with technical assistance   X  

11B 
Encourage local business and industry owners in known flood hazard areas to develop an emergency response plan as a potential alternative to implementing a 
physical property protection measure, where otherwise not technically or fiscally appropriate 

County/Town staff time, MEMA 
technical assistance 

Municipal Staff/Officials  X  

12 Evaluate all manufactured homes to ensure their resistance to wind and flood hazards 
Calvert County CIP, FEMA 
technical assistance 

EMA, Inspections  X  

13 Consider expanding the automated emergency alert community calling system (Code Red) County/Town staff time EMA and Technology Services  X  

14A 
Develop a technical proficiency at the municipal level for assisting local residents and business owners in applying for hazard mitigation/assistance funds and 
identifying cost beneficial mitigation measures to incorporate into reconstruction activities 

County staff time, EMI, 
technical assistance 

EMA 
Local - Municipal Staff/Officials 

X   

15A Ensure municipal compliance with local Stormwater Management Plans 
North Beach,/Chesapeake 
Beach 

Municipal Staff/Officials with technical assistance 
 
  

X   
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Project ID Project Description Potential Funding source(s) Responsible Entity High Med Low 

15B 
Store in an easily accessible location and make available for public inspection, the community’s Flood Insurance Rate Mapping and 
associated Flood Insurance Study 

County County –Public Relations Office 
Local – Municipal Staff/Officials 

X   

16A 
Ensure continued contractor compliance with approved Erosion and Sedimentation Pollution Control Plans and continue to work with local 
farmers to implement BMPs 

County staff time 
  X  

16B Workshops for local engineers, architects and contractors/builders on IBC and hazard resistant construction 
FEMA/MEMA technical 
assistance, county staff 
time 

  X  

17 Dry floodproof known flood-prone structures in accordance with the general guidelines  
HMGP, FMA, PDM, CDBG Joint effort between Municipal Officials/Staff and 

Local Property Owners 
 X  

18 
Store in an easily accessible location and make available for public inspection, this hazard mitigation plan and the FEMA guidance documents 
that were provided as part of the hazard mitigation planning program 

County County –Public Relations Office/ 
Local – Municipal Staff/Officials 

  X 

19A Maintain natural hazard risk assessment and mitigation publications/materials at public libraries throughout the county County County Public Library System  X  

19B 
Develop and distribute a public summary of this hazard mitigation plan including relevant information on hazard-prone areas, hazard specific 
“do’s” and “don’ts” and emergency contact information 

County  
Public Relations Office  X  

19C Develop a new, or revise an existing, Zoning Ordinance to include separate zones or districts for known hazard areas 
County CIP 

Planning and Zoning, Municipal Staff/Officials  X  

19D 
Develop a new, or revise an existing, Subdivision and Land Development Ordinance to include municipality-specific, hazard mitigation-related 
development criteria and/or provisions for the mandatory use of conservation subdivision design principles 

Calvert County CIP, North 
Beach, Chesapeake Beach 

County –  
Local – Municipal Staff/Officials 

 X  

19E 
Preserve the highest priority undeveloped steep slope areas via fee simple acquisition and/or permanent easement and retain as public open 
space for passive recreational uses.  Less critical steep slope areas may be preserved/protected via local ordinance  

Land preservation grants County –Parks Department 
Local – Municipal Officials 

 X  

20 Wet floodproof known flood-prone structures in accordance with the general guidelines  
Homeowners, technical 
assistance from MEMA 

Joint effort between Municipal Officials/Staff and 
Local Property Owners 

 X  

22 
Coordinate with the local municipality and/or the Department of Transportation on the potential feasibility of replacing, removing, or enlarging 
those bridge and culvert stream crossings that are unable to pass the 10-year frequency flood flow 

Calvert County CIP, MDOT, 
SHA 

County Commissioners and the Department of 
Transportation (DOT) 

 X  

23 
Preserve the highest priority undeveloped floodplain areas via fee simple acquisition and/or permanent easement and retain as public open 
space for passive recreational uses. Less critical floodplain areas may be preserved/protected via local ordinance  

HMGP, FMA, CDBG, PDM County –Parks Department 
Local – Municipal Officials 

 X  

24A Develop and implement a community-specific channel maintenance program consisting of routine inspections and subsequent debris removal  Municipal Staff/Officials, CERT   X 

24B 
Update and implement a comprehensive water resources management plan that analyzes the county’s existing water resources supply and 
evaluates the county’s anticipated water use demand 

 
MDE   X 

25A Elevate known flood-prone structures in accordance with the general guidelines  
HMGP, FMA, PDM, CDBG Joint effort between Municipal Officials/Staff and 

Local Property Owners 
 X  

25B 
Develop and implement a wetland protection program consisting of public education materials that highlight the functions and values of 
wetlands and local ordinance provisions that minimize/eliminate wetland disturbance 

 
  X  

26 Relocate and/or acquire known flood-prone structures in accordance with the general guidelines  
HMGP, FMA, PDM, CDBG Joint effort between Municipal Officials/Staff and 

Local Property Owners 
 X  

27 
Preserve critical undeveloped forested areas via fee simple acquisition and/or permanent easement and retain as public open space for 
passive recreational uses. Less critical forested areas may be preserved/protected via local ordinance  

Land preservation grants Agency –Game Commission 
County Parks Department 
Local – Municipal Officials 

 X  

28 
Coordinate with FEMA, MEMA, NWS, and any other appropriate entities on developing and implementing a natural hazard awareness 
curriculum in local schools 

Technical assistance Public Relations Office with technical assistance 
from FEMA/MEMA 

  X 

28A Enroll in the Firewise Communities Program County staff time  Municipal Staff/Officials  X  

28B 
Preserve high priority wetland areas via fee simple acquisition and/or permanent easement and retain as public open space for passive 
recreational uses.  Less critical wetlands may be preserved/protected via local  

Land preservation grants County Parks Department 
Local – Municipal Officials 

 X  

29 Provide adequate shelters, with backup power, in various parts of the county to serve as refuge areas during floods and other hazard events  HMGP, FMA, PDM, CDBG EMA, General Services, ARC, School Board X   

30 
Ensure that all documented information can be accessible from the county internet/intranet site.  Provide pertinent public information on 
COMCAST 

County/Town Staff time 
EMA and Technology Services  X  

31 
Follow the recommendations of the Chesapeake Bay Cliff Erosion Study Commission including the acquisition and relocation of willing 
property owners  

FEMA/MEMA/County Staff 
Time 

EMA with technical assistance from 
FEMA/MEMA 

 
X 
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CHAPTER 8 – PLAN MAINTENANCE 

Overview 

This section documents Calvert County and the participating jurisdiction’s road map for 
maintaining the hazard mitigation program and instituting the long-term plan 
maintenance procedures into the everyday workings of the county government. A 
continuous cycle for monitoring, evaluating, and updating the plan; incorporating 
mitigation strategies into other, ongoing planning activities; methods for continued public 
involvement; and the establishment of the Planning Team are discussed below.   

Monitoring, Evaluating, and Updating the Plan 

Monitoring, evaluating, and updating the plan are critical to maintaining its relevance. 
Effective implementation of mitigation activities paves the way for continued momentum 
in the planning process and gives direction for the future. The Calvert County Hazard 
Mitigation Planning Team, under the direction of the Calvert County Emergency 
Manager Director, will monitor and evaluate the progress of the implementation of the 
mitigation strategies and update the plan on a regular basis. 

The Planning Team will meet annually to address all its responsibilities. The Planning 
Team will monitor the mitigation activities by reviewing reports form the agencies 
identified for implementation of the different mitigation actions. The Planning Team will 
request that the responsible agency or organization submit a semi-annual report, which 
provides adequate information to assess the status of mitigation actions.  The Planning 
Team would then provide their feedback to the individual agencies. 

Evaluation of the plan should include not only checking on whether or not mitigation 
actions are implemented, but also assessing their degree of effectiveness. This would be 
done through a review of the qualitative and quantitative benefits (or avoided losses) of 
the mitigation activities.  These would then be compared to the goals and objectives that 
the Plan was intended to achieve. The Planning Team would also evaluate mitigation 
actins to see if they need to be modified or discontinued in light of new developments.  
The Planning Team would document progress annually. 

The Plan will be updated every five years, as required by the DMA 2000, or following a 
disaster. The Plan update will be led by the county’s Division of Emergency 
Management, with participation by the town administrations. The updated Plan would 
account for any new developments in the county or towns or special circumstances 
(post-disaster). Issues that come up during monitoring and evaluation, which require 
changes in mitigation strategies and actions should be incorporated in the Plan at this 
stage. Throughout the hazard analysis and vulnerability assessment, descriptions of 
missing or inadequate data indicate some areas in which the county and municipalities 
could improve their ability to identify vulnerable structures. As the county and municipal 
governments work to increase their overall technical capacity and implement their 
comprehensive planning goals, they should also attempt to improve their ability to 
identify assets vulnerable to hazards.  
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Implementation through Existing and On-going Programs 

The Plan was adopted as an Annex to the Calvert County Emergency Operations Plan 
(EOP) which is administered through the Division of Emergency Management.  

The Calvert County Comprehensive Plan and Capital Improvements Plan are currently 
being updated and the projects recommended under this mitigation plan will be 
incorporated into future amendments of these planning documents. 

Continued Public Involvement 

The Planning Team will involve the public during the evaluation and update of this plan 
throughout the five-year implementation cycle. This will be accomplished by providing a 
hard copy of the plan to all appropriate agencies through the county and making copies 
available for public display as requested, including in the towns. In addition, the Planning 
Team will solicit public involvement through: 

 Annual public education activities, public workshops, and public hearings.   

 Continued representation by various citizen and homeowner associations on the 
Planning Team. 

 Public meetings to solicit feedback and to obtain public input for plan evaluation.  

 Public education via the county’s website as a means of communication by 
providing information about mitigation initiatives, updates on the status of the 
mitigation measures, and recommended revisions to the mitigation plan. 

Hazard Mitigation Planning Team 

A permanent entity will be responsible for maintaining the Plan and for monitoring, 
evaluating, and updating it. This plan recommends retaining the Hazard Mitigation 
Planning Team (with representation from all participating municipalities). The Committee 
will represent citizen, municipal, business, educational, volunteer and county interests 
through a balanced membership. A mitigation coordinator from the county’s Division of 
Emergency Management would lead the committee. 

The Planning Team will oversee plan maintenance during the five-year implementation 
timeframe. After the initial plan is finalized and adopted, the Planning Team will meet 
once per year to: 

 Evaluate the effectiveness of previously implemented mitigation actions. 

 Explain why any actions are not completed 

 Identify any actual or perceived changes in risk or vulnerability 

 Submit all revisions for adoption by all jurisdictions. 

At the end of the five-year implementation, the Planning Team will oversee a major 
update to the plan that follows FEMA’s planning guidance. The updated plan will be 
submitted to MEMA and FEMA for approval. 
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