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tertaining to the Adoption of the Calvert County Flood Mitigation Plan

WHEREAS, pursuant to the authority contained in Article 66B of the Annotated Code of
Maryland, the Board of County Commissioners of Calvert County, Maryland, has general powers
to promulgate and adopt County plans; and

WHEREAS, after study and evaluation, the Department of Planning and Zoning
recommended to the Planning Commission and the Board of County Commissioners of Calvert
County, Maryland, a draft Calvert County Flood Mitigation Plan; and

WHEREAS, after due notice was published, the Planning Commission conducted a
public hearing on July 20, 2011, at which time the proposed plan was discussed, staff's
recommendations were considered, and public comment was solicited; and

WHEREAS, at the conclusion of said public hearing, the Planning Commission voted to
recommend to the Board of County Commissioners of Calvert County, Maryland, adoption of the
plan as proposed; and

WHEREAS, after due notice was published, the Board of County Commissioners of
Calvert County, Maryland, conducted a public hearing on July 26, 2011, at which time the
proposed plan was discussed, staff's recommendations were considered, and public comment was
solicited; and

WHEREAS, at the conclusion of said public hearing the Board of County Commissioners
of Calvert County, Maryland, voted to adopt the Flood Mitigation Plan with minor amendments as
indicated in Exhibits A, attached hereto and made a part hereof; and

WHEREAS, after considering the evidence that was presented at the public hearings
regarding the proposed plan and the recommendation of the Planning Commission, the Board of
County Commissioners of Calvert County, Maryland, adopted the Calvert County Flood
Mitigation Plan as amended.

NOW, THEREFORE, BE IT RESOLVED AND ORDAINED, by the Board of County
Commissioners of Calvert County, Maryland, that the Calvert County Flood Mitigation Plan BE,
and hereby IS, adopted as shown in attached Exhibit A, and effective on the date set forth below.

DONE, this 2'_-{ day of 2011, by the Board of County Commissioners for
Calvert County, Maryland, sitting in regedar session.

ATTEST: BOARD OF COUNTY COMMISSIONERS
CALVERT COUNTY, MARYL

7 Yzer

J. Co 1 usan Shaw, President

Approved for legal
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Pat Nutter, Vice President
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Associate County Attorney . :
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CHAPTER 1: INTRODUCTION

Background

Floods are a common occurrence throughout the United States and result from large-
scale weather systems that generate rainfall or on-shore winds for prolonged periods.
Other causes of flooding include local thunderstorms, snowmelt, ice jams, and dam
failures. Flash-floods are characterized by high velocity waters that carry large amounts
of debris.

Over the years, communities throughout the country have taken proactive measures to
reduce the impact of flooding and the damage caused by it to residents and structures.
In May 2007, Calvert County received funding from (FEMA) through the Flood Mitigation
Assistance (FMA) grant for the development of a Flood Mitigation Plan for the County.
The purpose of the Plan was to address flood hazards that threatened the health and
welfare of the County and develop actions to mitigate the effects of flooding.

In September 2008, the County hired consultants Deepa Srinivasan, President of Vision
Planning & Consulting, and Dr. Michael Scott, Director of the Eastern Shore Regional
GIS Cooperative at Salisbury University to assist the County with the preparation of their
Flood Mitigation Plan.

The overarching goal of this project was to “To develop a flood mitigation plan to
improve Calvert County and its municipalities’ resistance to floods by identifying actions
fo reduce the impact of floods to county residents and structures.

Study Area

Calvert County is located in southern Maryland approximately 30 miles southeast of
Washington DC. The County is a peninsula and is bordered by the Chesapeake Bay in
the south and east while the western shore is bounded by the Patuxent River. There are
two incorporated towns in the County and both are located along the Chesapeake Bay:
Chesapeake Beach, incorporated in 1886, and North Beach, incorporated in 1910. There
are seven designated “town centers” within the county, including Prince Frederick, the
county seat. Others include Dunkirk, Huntingtown, Lusby, Owings, St. Leonard, and
Solomon'’s Island. In 2010, the population of Calvert County was 88,737", and the total
number of households was 31,299.

Calvert County has a generally mild climate with four distinct seasons and mild
temperatures. On average, 43.1 inches of precipitation fall annually. Snowfall averages
19.4 inches annually. ?

The topography in Calvert County is varied. An upland plain runs the length of the
County from the northwest to the southwest. The land is more rugged on the east side of
the plain, ending in sharp cliffs, while the west side is marked by down sloping land
toward the Patuxent River that is good for farming. This plain also divides the

*US 2010 Census of Population and Housing
* Maryland State Office of Climatology
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watersheds into the Lower Western Shore and the Patuxent River watersheds. The
elevation ranges between sea level and 168 feet throughout the County.

The flood threats include riverine flooding from the tributaries of the Patuxent River and
coastal flooding from the Chesapeake Bay. Riverine flooding sources include the
Patuxent River itself, Hall Creek, Hunting Creek, Battle Creek, St. Leonard Creek, Back
Creek, and Mill Creek (Figure 1.2)

Figure 1.1 Regional context of the study area
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Flooding History

Calvert County has had numerous incidents of flooding, including a couple major events
such as Hurricane Hazel in 1954, Hurricane Floyd in 1999, and Hurricane Isabel in 2003.
Most incidents are the result of storm surges from tropical systems, tidal flooding from
either nor'easters, or a combination of landward winds and astronomical high tides, and
flash flooding from sudden, short-lived rainstorms. Many references were found for
Calvert County when researching the history of floods in the region, and it is reasonable
to assume that this is just a selection of flood events. The sources for these flood history
narratives include the Flood Insurance Study for Calvert County and the National
Climatic Data Center who maintains a national database of storm events, including
flooding, from 1950 to 2008. A search of that database yielded 16 flood events in
Calvert County, beginning in 1993.
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October 1954 — Hurricane Hazel

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. Despite
sustained winds over 100 miles per hour and extreme tides, there were only three
injuries and zero casualties. The injures were kept to a minimum for good reason, the
citizens stood ready to help wherever they could, "It is indeed gratifying to know that
during such an emergency our citizens unconcerned for their own safety worked in the
truly American way-'One for All, and All for one™ (Calvert Independent, October 21, 1954).

(7]
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August 13-17, 1955 — Hurricane Connie

Hurricane Connie struck Calvert County on August 18, 1955, reminding many of her
predecessor, Hazel. The Hurricane caused widespread damage with flooding occurring
along the Chesapeake Bay and Potomac; this was caused but 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. During the
peak of the storm, a few local fishermen braved the storm in a 14' boat and saved six of
the Marvel's survivors.

October 3, 1971 — Thunderstorm

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 5, 1979 — Tropical Storm David

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. A SMECO
employee was killed instantly when he and a co-worker came into contact with a live
power line on Mackall Road; the men were working to restore power to the Wallville
area.

November 4, 1985 — Thunderstorm

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 dollars. Approximately 150 homes affected by the storm, 2,500 feet
of seawall was destroyed, and the estimated road damage was over $30,000.

September 6, 1996 — Hurricane Fran

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,

(8]
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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 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 28, 1998 — Nor'easter

A fairly intense and slow-moving nor'easter produced a large area of moderate to heavy
rains across the central and lower portion of southern Maryland beginning on 27 January
and continuing through late afternoon on the 28th. Rain totals ranged from 3 and 4
inches. Widespread minor to moderate flooding of small streams, creeks, and low-lying
areas occurred over much of lower southem Maryland. Though no coastal flooding was
observed, there was some minor overwash at Chesapeake Beach and two homes
sustained minor damage from fallen trees.

February 4 - 5, 1998 — Nor'easter

A powerful nor'easter, carrying copious moisture from the Gulf of Mexico and Caribbean
region, dumped between 3 to 5 inches in lower southern Maryland, causing widespread
flooding of low lying areas and small streams and creeks. The nor'easter, coming on the
heels of one just a week earlier, caused tides of 3 to 4 feet above normal from Solomons
Point to North Beach. Local officials in North Beach noted that up to one-half of the
beach was pushed southward by the pounding waves; an outfall was trapped open by
the action of the shifting sand, causing water from the bay to inundate local roads and
some establishments. The degree of erosion was greater than that associated with the
remnants of hurricane Fran in 1996.

September 16, 1999 — Hurricane Floyd

The eye of Hurricane Floyd passed east of the Chesapeake Bay on 16 September 1999.
Gusty winds of 30 to 50 MPH blew across the area resulting in 5-12 inches of rain
across Calvert County. The degree of damage Calvert County received from the storm
enabled the county to qualify 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. Numerous shoreline homes
between 2 and 4 feet above sea level were flooded. In Calvert County, 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.

September 2, 2000 — Thunderstorm

Several roads in the northern portion of the county were flooded. Slow moving
thunderstorms produced heavy rainfall and damaging lightning across portions of central
Maryland on September 2nd. Law enforcement officials reported cars floating off Mt.
Harmony Road after water rapidly rose. Route 4 and 260 and roads in Dunkirk, Owings,
and North Beach were also 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.
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Figure 1.3 Hurricane Isabel; September, September 19— 21, 2003 — Tropical Storm
2003 (Source: NOAA) Isabel

A } L

Tropical Storm Isabel raged through
Maryland, hitting Calvert County on
September 18th, 2003. The storm surge
that came with Isabel was five to nine feet
above normal. In North Beach, a house
was moved off of its foundation, the pier at
Solomon's Island was completely
demolished, and much shoreline was lost.
Approximately 22,400 customers were left
without power in the county and the
hospitals were seeing 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 26, 2006 — Thunderstorm

Scattered areas of flash flooding began on June 23 and continued into June 24. Then,
flooding began to take on a more serious nature on June 26 since the ground had
become saturated in so many spots. A mudslide occurred on B Street near the
boardwalk in Chesapeake Beach. As a result, double digit rainfall totals affected parts of
the region during the previous five days.

September 1, 2006 — Tropical Depression Emesto

Tropical Depression Ernesto brought high winds and heavy rain to the Calvert area on
September 1st, 2006. Ernesto also had a hand in affecting the purity of the Chesapeake
Bay: during the storm the Chesapeake 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.

[10]
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May 11-12, 2008 — Thunderstorm, High Figure 1.4 Flooding on Ninth Street in North
tie Beach, May 12, 2008. (Source: Washington
Post)

Calvert County was hit hard with heavy
rain and flooding during May 11th and
12th, 2008; rainfall 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, where cars that were
parked on Bay Avenue were partially
submerged, and Route 261 in North
Beach was impassable due to the flood
waters (Figure 1.4). In the Long Beach
area, a few houses were battered by
surging waves late Sunday night into
Monday morning. The Hallowing Point
Trailer Park had to be evacuated due to the Patuxent River's rising waters.

Plan Objectives

This Flood Mitigation Plan for the County fulfills the following objectives:

It is consistent with the requirements of the 44 Code of Federal Regulations part
78.5 - Flood Mitigation Plan Development in accordance with the National Flood
Insurance Act of 1968 (42 U.S.C. 4104c et seq.);

It conforms to all pertinent criteria and regulations, including those found in
applicable state and local ordinances and NFIP requirements;

- It identifies risks from flood and mitigation strategies for Calvert County and its
two municipalities;

It helps reduce the risk of loss of life, personal injury and property damage to the
County’s residences and businesses; and

It will be submitted to MEMA and FEMA for approval, opening the way for future
federal funding of flood mitigation projects.

Planning Approach

The Flood Mitigation Plan for Calvert County has been developed in compliance by the
44 Code of Federal Regulations (CFR) 78.5 Flood Mitigation Plan Requirements. This
Plan:

Describes the planning process;

Describes public involvement;

Includes existing flood risk;

Includes the number of estimated structures in floodplain;

Identifies repetitive loss structures;

Identifies the extent of flood depth and damage potential;

Discusses floodplain management goals;

- |dentifies and evaluates feasible mitigation actions;
Presents a strategy for reducing flood risks;
Provides a strategy for continued compliance with NFIP;

[11]
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Describes procedures for ensuring implementation, reviewing progress, and
making revisions; and

Provides documentation of Plan by legal authority.

Flood Mitigation Plan Participants

The planning process involved a number of entities at the local, state, and Federal level:

e Hazard Mitigation Steering Committee members (Calvert County and municipal
staff) — attendance at meetings and review of plan materials;

«  Consultants — Vision Planning and Consulting, and Eastern Shore Regional GIS
Cooperative — assessment of flood risk, development of mitigation actions, plan
preparation and meeting facilitation;

e Public - plan input

¢ Maryland Emergency Management Agency (MEMA) = plan review and approval
Federal Emergency Management Agency (FEMA) — project funding and plan
review and approval.

Hazard Mitigation Steering Committee

A Hazard Mitigation Steering Committee (HMSC) was formed to serve as the committee
for this planning process. The HMSC members participated in all committee meetings,
and provided input on the issues to the consultants. Table 1.1 lists the members of the
Hazard Mitigation Steering Committee and the agencies they represent.

Table 1.1 Hazard Mitigation Steering Committee members

Name Title Agency
Carl Brown Emergency Planner Emergency Management
Dave Brownlee Principal Environmental Planner Planning & Zoning
Ron Clark Engineering Bureau Chief Public Works

Mary Beth Cook

Deputy Directory / Department of
Planning and Zoning

Planning & Zoning

Bobby Fenwick

Division Chief

Emergency Management

Joe Hawxhurst

Division Chief

Inspections & Permits

John Hofmann

Town Engineer

Town of North Beach

John Knopp

Project Engineer / Plan Review

Public Works

Steve Kullen

Environmental Planner:
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Planning Process

The planning process comprised of four main steps: 1) organizing work group and process;
2) assessing the flood hazard, vulnerability, and mitigation capability; 3) developing a
mitigation plan; and 4) implementing the plan. These steps are elaborated in the sections
below.

Step 1 - Organize work group and process

A Hazard Mitigation Steering Committee was formed by the County’s Department of
Planning and Zoning that included staff representatives from various County and City
agencies, and stakeholders from the flood-prone areas. The Consultants worked closely
with the Hazard Mitigation Steering Committee and met with them four times during the
planning process.

Figure 1.5 Calvert County Hazard The first Steering Committee meeting was held on
Mitigation Steering Committee November 13, 2008 at the Calvert County
Government Building in Prince Frederick. At this
meeting, the planning process, key elements of the
Plan, schedule, and deliverables were discussed. A
mitigation capability assessment questionnaire was
also distributed to the Steering Committee for input
on plans and ordinances and the County's
capabilities with respect to flood mitigation.

The second Steering Committee meeting was
held on March 31, 2009 at the Calvert County

Government Building. At this meeting, the data
on the flood hazard identification was presented; input on the flood risk was solicited;
and the data from the hazard vulnerability and risk assessment was discussed.

At the third Steering Committee meeting held on April 23, 2009 at the Calvert County
Government Building, the highlights of the mitigation capability assessment were presented
and an exercise to develop goals and objectives was conducted. At this meeting, a range
of mitigation actions were examined that addresses the Plan’s goals.

The fourth and final Steering Committee meeting was held on June 4, 2009 at the Calvert
County Government Building. At this meeting, mitigation alternatives were discussed and
prioritized, along with an implementation strategy for each action. A plan maintenance
schedule was also developed at this meeting.

Public Involvement

In this planning process, public involvement assumed various forms. First, county and
municipality residents were encouraged to provide input through representatives on the
Mitigation Steering Committee. Residents in flood-prone areas were also invited to attend
meetings and provide their comments and concerns.

Second, public input was solicited at two public meetings during the planning process. The
first public meeting was held at Court House Square in Prince Frederick on April 30, 2009.
At this meeting, the planning process and the results of the hazard identification were
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presented to the public. The group discussed the community’s risk to flooding in specific
areas and offered suggestions for mitigation actions. A public notice was published in the
local newspaper, the Calvert Recorder. Approximately 15 people attended the public
meeting.

The second Public Meeting was held at the Calvert Pines Senior Center on West Dares
Beach Road in Prince Frederick on June 16, 2009. At this meeting, mitigation goals and
objectives along with actions were presented for review and discussion. A public notice
of this meeting was published in the local newspaper, the Calvert Recorder (included in
the Appendix). Copies of the draft plan were available for review during this meeting. A
public forum was held on June 16, 2011 also at the Calvert Pines Senior Center. At this
meeting, the Draft Flood Mitigation Plan was presented and comments received. Public
Hearings are scheduled for July 20, 2011 before the Calvert County Planning
Commission and July 26, 2011 before the Board of County Commissioners of Calvert
County.

Third, a mitigation capability questionnaire was developed and distributed to the Steering
Committee members. The purpose of the questionnaire was to solicit input on critical
facilities, existing plans and ordinances and flood-related policies, and mitigation projects
that have been implemented in the past.

Step 2 — Assess hazards, risks, vulnerability, and mitigation capability

In this step, information on past flood events in the County was gathered and areas
where flooding is an issue, were identified. This step also involved a literature review of
publications addressing historical flood events, an internet search for data related to
historic events, and an inventory and review of the existing GIS layers and other
documentation pertinent to the County. The vulnerability analysis included estimates of
potential losses, types and numbers of existing and future at-risk buildings,
infrastructure, and critical facilities located in the identified hazard areas. This is
addressed in detail in Chapter 2. The Mitigation Capability Assessment included a
review and analysis of the County’s plans, ordinances, programs, and policies in light of
flood mitigation and floodplain management. This section also included an analysis of
the County’s programs and policies, and their capability to adequately address the flood
threats.

Step 3 — Develop a mitigation plan

Based on flood hazard data and the vulnerability and capability assessments, mitigation
goals and objectives were developed. These goals were aimed at protecting the
community from long-term vulnerability to the identified flood hazards. A comprehensive
range of specific mitigation actions and projects to reduce the effects of each hazard,
with particular emphasis on new and existing buildings and infrastructure, were
developed in this step.

The Plan explored various categories for mitigation actions. Examples of the types of
projects in each of these categories are included below:
° Preventive measures — e.g., zoning, floodplain management, stormwater, and
other ordinances,;
© Structural projects — e.g., levees, reservoirs, channel improvements;
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e Property protection measures - e.g., relocation, flood-proofing, flood insurance;

e Emergency services — e.g., warning, sandbagging, evacuation:

»  Natural resource protection — e.g., wetlands protection, best management
practices; and

e Public information — e.g., outreach projects, technical assistance

Each of these categories is discussed in detail in Chapters 3 through 8 in the report.

Step 4 — Implement the Plan

An Action Plan was developed that described how the mitigation strategies and activities
identified would be prioritized, implemented, funded, and administered. Cost estimates
for the recommended projects, where available, and funding sources to implement
recommended projects were identified. A description of the method and schedule of
monitoring, evaluating, and updating the mitigation plan within a five-year cycle and also
ways to incorporate community participation into the plan maintenance process was
included in the final section of the Plan.

Organization of the Report

The Calvert County Flood Mitigation Plan is comprised of 9 chapters. Chapter 2
identifies the sources of flooding and assesses the County’s vulnerability to flooding;
Chapter 3 elaborates on preventive measures; Chapter 4 focuses on property protection
techniques; Chapter 5 discusses emergency services; Chapter 6 identifies structural
projects; Chapter 7 examines natural resources protection techniques: Chapter 8
identifies options for public outreach. Chapter 9 identifies goals and objectives for the
plan and includes actions to mitigate the flood hazard. The final chapter includes the
criteria for ranking flood mitigation projects; identifies top-priority projects:; and outlines a
process for plan update and maintenance.
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CHAPTER 2: PROBLEM DESCRIPTION

Flooding occurs when rivers, creeks, streams, ditches, or other water bodies receive
more water that they can handle from rain or snowmelt. The excess water flows over
adjacent banks into the adjacent floodplain. As many as 85 percent of the natural hazard
disasters across the United States have been attributed to flooding.

This Chapter outlines the scope of Calvert County’s flooding problems including the
sources of flooding, the 100-year flood levels in each of Calvert County’s waterways, the
hazards that could be expected from a flood, and the type and degree of damage a flood
could cause. However, the primary focus of this Chapter is to present the results of the
flood vulnerability assessment including potential damage amounts, probable locations
of flooding in a 100-year event, and an accounting of the critical facilities exposed to the
flood hazard.

Sources of Flooding

In Calvert County, flood origins include riverine flooding from the tributaries of the
Patuxent River and coastal flooding from the Chesapeake Bay. Riverine flooding
sources include the Patuxent River itself, Hall Creek, Hunting Creek, Battle Creek, St.
Leonard Creek, Back Creek, and Mill Creek.

Riverine and Tidal Flooding

The following map (Figure 2.1) depicts the 100-year floodplains within Calvert County,
as designated by FEMA on the Flood Insurance Rate Maps or FIRMs. The 100-year
flood is a flood which has a 1 percent chance of being equaled or exceeded in any given
year (MDE, Maryland Floodplain Manager's Handbook). Calvert County can experience
riverine flooding as a result of excessive rainfall in a matter of hours, such as from a
severe thunderstorm. Additionally, some soils can become saturated over a longer
period of time and reduce their absorption potential. Riverine flooding can affect any of
the rivers and streams in the County but primarily affects the non-tidal or brackish
portions of the streams that feed the Patuxent River. Tidal flooding in Calvert County
usually occurs as a result of tropical storms (including hurricanes) as well as the
combination of high astronomical tides with a northeast wind.

It is evident (Figure 2.1) that the floodplains impact many parts of Calvert County. In
fact, 7.6 percent of the County’s land area is in the 100-year floodplain. Given the
exposure of the County to the water, one would expect this percentage to be higher.
Fortunately, much of the central to southern coastline of Calvert County is in the form of
a significant scarp, keeping it safe from flooding. The floodplain is defined as the area
adjoining a river or stream that has been or may be covered by floodwater (Figure 2.2).
This is different than the floodway, defined as the channel of a river or stream and the
parts of the floodplain adjoining the channel that are reasonably required to efficiently
carry and discharge the floodwater or flood flow of a river or stream. Encroachments in
the floodway cause increased flood elevation, both upstream and downstream.
Unfortunately, the FIRMs do not depict the floodway as a separate area.
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Figure 2.1 Calvert County 100-yr floodplain from FIRMs
-
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Dam Failure Figure 2.2 Schematic of a floodplain (Source:

Dams are water storage, Ohio Dept of Natural Resources)

control, or diversion barriers
that impound water upstream
in reservoirs. Dam failure is a
collapse or breach of the
structure. While most dams
have storage volumes small
enough that failures have little
or no repercussions, dams with '

; Stream
large storage volumes can MM iChannety
cause significant flooding.

Floodway

Storm water Flooding

Another source of flooding in
Calvert County is stormwater
system overflow, resulting from Lk

a large amount of precipitation Jq e

in a short period of time. This

type of flooding

occurs much more often than riverine flooding, but the impacts are often localized and
minimal. Most of these more-frequently flooded locations are within the built-up areas
and known to the county and municipal staff.

>

100-Year Floodplain _

Flood Measurement

There are no active US Geological Survey gauging stations within the County. Only one
National Weather Service Advanced Hydrologic Prediction Service hydrographs exists in
the County (Table 2.1). The measurements of stream discharge, river stage, and tide height
are critical to the prediction of flood events. While recording the water level, the SLIM2
hydrograph does not list flood levels or level prediction

Table 2.1 Hydrographs in Calvert County
Agency | ID Number Station Name Real-Time or Daily
NWS SLIM2 Chesapeake Bay at Solomons Island Real-time

Flood Levels

Using the Flood Insurance Studies (FIS) of Calvert County, Chesapeake Beach, & North
Beach, the following tables (Tables 2.2 and 2.3) report the flood elevations and
discharge amounts for the key flooding sources. Normally, these numbers would be
used without question in the modeling of the potential flood depth. However, when the
coastal flood elevations were compared to the actual storm surge measurements from
Hurricane Isabel (a 75- or 80-year storm), it was found that the flood elevations were
significantly underestimated. In order to create a more realistic estimate of flood depths,
the flood elevations from the 2006 US Army Corps of Engineers’ Sea, Lake, and
Overland Surge from Hurricanes (SLOSH) model results of the Chesapeake Bay. Using
these flood elevations add a modicum of uncertainty to the results because they are
modeled estimates, the results are much more realistic than if the obviously incorrect
FIS elevations were used.
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Table 2.2 Peak discharges and flood elevations for 100-year riverine event
(Units are NAVD 1988 feet)

Flasting Shiites Drainage | 100-year Peak 100-year Flood
g Area Discharge (CFS) Elevation
Hall Creek @ Patuxent River 13.85 4,701 7.2

Table 2.3 Flood elevations for 100-year coastal event (Units are NAVD 1988 feet)

100-year Flood 100-year Flood
Flooding Source Elevation from Elevation from
FIS SLOSH
Chesapeake Bay @ north county boundary 5.3 8.2
Chesapeake Bay @ Randle Cliff Beach 53 8.1
Chesapeake Bay @ Plum Point 5.2 8.0
Chesapeake Bay @ Dares Beach 5:0 8.0
Chesapeake Bay @ Calvert Beach 4.8 7.5
Chesapeake Bay @ Cove Point 4.4 7.3
Chesapeake Bay @ Drum Point 4.7 7.6
Patuxent River @ Chesapeake Bay 4.7 7.7
Patuxent River @ St. Leonard Creek 52 8.1
Patuxent River @ Battle Creek 5.8 8.9
Patuxent River @ US 231 6.2 9.3
Patuxent River @ Holland Drive 6.8 11.0
Patuxent River @ Hall Creek 7.2 12.3
Patuxent River @ Lyons Creek 7.5 12.3

Hazards from Floods

Flooding causes $6 billion in average annual losses in the United States annually and
account for an average of 140 casualties annually (USGS, “Flood Hazards — A National
Threat,” 2006). While most people’s vision of the threat from flooding may include being
swept away or buildings being structurally impacted, there are actually a number of
hazards associated with flooding that occur both during and after an event.

During the Flood

While a flood event is underway, citizens will be faced with a number of threats. The
hydraulic power of water is significant and walking through as little as 6 inches of moving
water is dangerous because of the possibility of losing stable footing. Driving through
flood water is the cause of many flood deaths each year. As little as one foot of water
can float many cars and two feet of rushing water can carry away most vehicles
including SUVs. That fact, combined with an inability for drivers to judge the depth of
flood water, as well as the potential for flood waters to rise quickly without warning,
making driving through flood water a very unwise action.

In addition to being swept away, flood water itself is to be avoided. Because of leaking
industrial containers, household chemicals, and gas stations, it is not healthy to even
touch the flood water without protective equipment and clothing. Downed power lines,
flooded electric breaker panels, and other sources of electricity are a significant threat
during a flood. One should also be prepared for the outbreak of fire. Electric sparks
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often cause fire to erupt and because of the inability of fire fighting personnel to respond,
a fire can quickly burn out of control.

After the Flood

Cleaning up after a flood can also expose citizens to a number of threats. For example,
electrical circuits or electrical equipment could pose a danger, particularly if the ground is
wet. Buildings that have been exposed to floodwater may exhibit structural instability of
walkways, stairs, floors, and possibly roofs. Flood waters often dislodge and carry
hazardous material containers such as tanks, pipes, and drums. They may be leaking or
simply very heavy and unstable. The combination of chemical contamination and the
likely release of untreated sewage (necessary when the sewage treatment plant is
overwhelmed with flood-swelled effluent) mean that drinking water supplies can be
unusable. Fire continues to be a very real threat after a flood. First-responders could be
occupied with more pressing emergencies and traditional fire suppression equipment
may be inoperable, but there may be mobility problems that keep fire-fighting equipment
to reach an outbreak. Finally, there is the mental toll of being involved in a disaster.
Continued long hours of work, combined with emotional and physical exhaustion and
losses from damaged homes and temporary job layoffs, can create a highly stressful
situation for citizens. People exposed to these stressful conditions have an increased
risk of injury and emotional crisis, and are more vulnerable to stress-induced illnesses
and disease.

Impact to Buildings

Fortunately, the number of people killed or injured during floods each year is relatively
small. The built environment within the floodplain, however, is likely to bear the brunt of
a flood's impact. Whether the water is moving or standing, the exposure of buildings to
flood water could cause a great deal of damage. If the water is moving, the differing
hydraulic pressure inside the building vs. outside can cause the walls and foundation to
buckle and fail. If the water is standing for any length of time, even materials above the
flood height will become saturated with flood water as the flood water is absorbed
(known as wicking). Certainly, most of the contents of flooded buildings that were
located at or below the flood height will need to be discarded. This includes carpet,
furniture, electronic equipment, and other household or commercial items. In most cases
it is not simply the fact that the objects have become wet but since the flood water brings
with it sediment and chemicals, it makes it nearly impossible to recover all but the most
precious/heirloom items.

Vulnerability Assessment

The goal of mitigation is to increase the flood resistance of a community, so that the
residents and businesses will become less susceptible to future exposures to flooding,
thereby resulting in fewer losses. A key component to reducing future losses is to first
have a clear understanding of the current threats, the current probability that those
threats would occur, and the potential for loss from those threats. The Vulnerability
Assessment is a crucial first step in the process as it is an organized and coordinated
process of assessing potential hazards, their risk of occurring, and the possible impact of
an event. ,

Methodology

The Vulnerability Assessment was conducted using HAZUS-MH MR3, FEMA’s loss
estimation software, to assess the County’s built environment and critical facilities’
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vulnerability to flooding. HAZUS-MH is a Geographic Information System (GIS)-based
software tool that applies engineering and scientific risk calculations that have been
developed by hazard and information technology experts to provide credible damage
and loss estimates. These methodologies are accepted by FEMA and provide a
consistent framework for assessing risk across a variety of hazards, including floods,
hurricane winds and earthquakes. The methodology supports the evaluation of hazards
and assessment of inventory and loss estimates for these hazards.

The primary input to any vulnerability assessment is a “depth of flood” grid. This flood
depth grid was created using an elevation grid derived from LiDAR measurements with a
2 m spatial resolution. By incorporating the polygons of the 100-year floodplain from the
FIRMs, the flood elevations from the Flood Insurance Studies for Calvert County,
Chesapeake Beach, and North Beach, as well as the current elevation arid, HAZUS-MH
was able to create a flood depth grid with a reasonable precision.

Once this flood depth grid was created, Calvert County’s tax parcel centroids were
digitally overlaid and those centroids that intersect the floodplain were selected. The
height to the first finished floor of each building in the floodplain was determined by field
inspection. The height to the first finished floor was then compared with the predicted
flood depth to estimate the potential depth of water for each building. For each level of
water depth, there is a corresponding “percent damaged” metric. The 2007 assessed
value of the building was then adjusted based on a formula to account for the value of
the contents of the building. The total value was multiplied by the percent damaged
metric to calculate an estimate of damage from the 100-year flood event.

It is important to note when viewing the following results that the numbers generated
carry with them a degree of uncertainty. The flood heights used to generate the flood
depths are from an interpolated source (SLOSH output), as discussed above.

Therefore, we recommend that these damage statistics be viewed as merely an indicator
of the potential degree of damage and not as a final and absolute number.

Results

The results of the analysis indicate that there are 577 buildings within the 100-year
floodplain in Calvert County (Table 2.4). When the flood depth grid (Figure 2.3) is
intersected with the height of the foundations of each of these buildings, 10 of them
show minimal damage. The maximum amount of damage predicted is 75% percent: 23
buildings in Calvert County could possibly sustain a severe degree of damage (50% or
more). The total value of both the structures and their contents is over $178 million.
The total potential damage from flooding is over $30 million. This number represents
17.1 percent of the total assessed value. When standardized per building, it is important
to note that the most valuable buildings (average of $549,670) are those predicted to be
damaged minimally (less than 10%). Unfortunately, those buildings expected to sustain
moderate to significant damage (30% - 40%) are the least valuable buildings. The
majority of the potential damage to flooding (63.3%) is likely to be to those 365 buildings
damaged between 10 and 30 percent.
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Table 2.4 Potential damage to structures/contents from a 100-year flood event by degree of

damage catego

° °
oraee o | mutng | %01 | vebelt | Ve | o, | Oomaee | 2L

Count Contents Building Damage Building | Damage
Less than 1% 10 1.7% $ 3,027,300 | $302,730 $ 14,819 $1,482 0.1%
1-10% 97 16.8%| $ 53,318,060 | $549,670 $ 3,847,957 | $39.670 12.6%
10 - 20% 230 39.9%| $67,872,785 | $295,099 $9,815451 | $42,676 32.1%
20 - 30% 135 23.4%| $33,171,125 | $245,712 $8,700,876 | $64,451 28.5%
30-40% 75 13.0%| $13,849,555 | $184,660 $4,567,704 | $60,903 14.9%
40 - 50% 7 1.2% $2,241,360 | $320,194 $1,004 415 | $143,488 3.3%
50% or more 23 4.0% $4,715,100 | $205,004 $2,615,835 | $113,732 8.6%
Total 577 100% | $178,195,285 | $308.,830 $30,567,059 | $52,976 100%

Note: All dollar values are from 2007 tax assessments.

When the potential damage was also examined with respect to land use, it was found
that the vast majority all of buildings in the 100-year floodplain in Calvert County were
residential (Table 2.5). The second largest category was commercial buildings. While
commercial buildings only account for 5.2% of the buildings impacted, its potential
damage is nearly 3 times larger (14.3%). This suggests that mitigating commercial
structures may offer an opportunity for mitigation, thereby reducing flood losses.

Table 2.5 Potential damage to structures/contents from a 100-year flood event by general
occupancy type

General Building | % of | Value of Structure Total % of
Occupancy Type | Count Total and Contents Damage Total
Residential 534 925 132,071,445 | 22,827,564 747
Commercial 30 5.2 17,127,780 4 382,715 14.3
Educational 1 02 713,500 261,431 0.9
Government 2 0.3 689,160 222,493 0.7
Industry 9 1.6 26,624,800 2,703,850 8.8
Religious 1 0.2 968,600 169,005 0.6
Total 577 | 100% $178,195,285 | $30,567,059 | 100%

Note: All dollar values are from 2007 tax assessments.

When the specific occupancies of each of the buildings in the 100-year floodplain were
examined, a similar pattern emerged (Table 2.6). The majority of the structures
damaged were single family residential (492 or 85.2% of the total). The occupancy
types that were likely to suffer the greatest damage, besides single family dwellings,
were entertainment & recreation businesses, food/drug/chemical industrial sites, multi-
family dwellings, and temporary lodgings (i.e. hotels/motels).
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Table 2.6 Potential damage to structures/contents from a 100-year flood event by specific

occupancy type
Specific Occupancy | Building Str\fliltﬂfeo;nd Value per Total Damage per
T 02 t Buildi D Buildi
ype oun peseserating uilding amage uilding

Retail Trade 10 51,676,340 $167,634 $279,545 $27,954
Personal/Repair Service 7 $1,365,400 $195,057 $547,638 378,234
Medical Office/Clinic 1 $757,000 $757,000 $352,553 $352,553
Entertainment &
e —— 12 $13,329,040 | $1,110,753 | $3,202,977 $266,914
Schools 1 $713,500 | $713,500 $261,431 $261,431
General Government
N el 2 $689,160 $344,580 $222 493 $111,246
Food/Drg/Cherical 9| $26624,800 | $2,958,311 | $2,703,850 |  $300,427
Industry
Church 1 $968,600 $968,600 $169,005 3$169,005
Single Family Dwelling 492 | $110,667,795 $224,934 | $17,669,944 $35,914
Manufactured Home 10 $2,407 665 $240,766 | $1,094,998 $109,499
Multi-Family Dwelling 30 $6,215,835 $207,194 | $2,041,701 368,056
Temporary Lodging 2 $2,780,150 | $6,390,075 | $2,020,919 $1,010,459

Note: All dollar values are from 2007 tax assessments.

Critical Facilities

In addition to the general building stock, critical facilities were also examined as part of
the vulnerability assessment. Specifically, the location of wastewater treatment facilities,
fire stations, police stations, and schools was compared to the flood depth grid. There
were no critical facilities in the modeled flooded area. However, there were a few
facilities very near (less than 100 meters) the flood zone. Given the uncertainty of model
results and the potential for sea-level rise in Calvert County, the following facilities bear

observance (Table 2.7).

Table 2.7 Critical facilities within 100 meters of the modeled flood zone

Type Name
WWTP Industrial Park WWTP (Skipjack Road)
WWTP Chesapeake Beach WWTP

Fire Station North Beach Volunteer Fire Company
School Our Lady Star of the Sea School

Police Station

Hallowing Point Station (MDDNR)

Police Station

Solomons Police Substation
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Figure 2.3 Predicted 100-year flood depth
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Spatial Distribution of Flooding

The geography of the flood vulnerability can best be described as “dispersed.” While
there are certainly a few communities that find themselves entirely within the 100-year
floodplain, most of the other vulnerable areas are either pockets of development along
the Chesapeake Bay coastline or in the two municipalities in the north that were built
specifically to take advantage of their proximate location on the water.
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Areas of significant or moderate flood vulnerability in the county comprise the following
areas, each of which is elaborated below.

Cove Point (166 structures)
Broomes Island (71 structures)
Chesapeake Beach (70 structures)
North Beach (61 structures)

Plum Point (45 structures)

Long Beach (32 structures)

Breezy Point (23 structures)

® @ o o e o o

Figure 2.4 Flooding on Poplar Drive in Cove
Point from the remnants of Tropical Storm _ )
Ida, November 2009 Cove Point (Figures 2.4 & 2.5)

The Cove Point neighborhood will
potentially be one of the most impacted
during a coastal 100-year flood event. Nearly
all (166) structures in the area may suffer
flooding damage to their buildings and
contents. Many are likely to be impacted
significantly or severely. The Cove Point
community was built on a sand split created
by the longshore

transport of sediment from north to south
along the Calvert County shoreline.

Behind the spit, a shallow bay has formed.
The residents that are located along this
back bay have reported flooding from rainfall runoff as well as astronomical tides.
Combined with the precarious position of the community with regard to the Chesapeake
Bay, many of the structures have low or no appreciable foundations, adding to their
vulnerability. Finally, it is well known that periodic flooding events often cover the road
leading to the community, cutting the residents off from access to emergency vehicles and
medical care.

Broomes Island (Figure 2.6)

Broomes Island, a small waterfront community on the Patuxent River is the second-most
vulnerable area in Calvert County to the 100-year flood. 71 structures are predicted to
sustain some damage, some severe, from a 100-year event, which will most likely come in
the form of the storm surge of a tropical storm. Areas that are particularly at risk in Broomes
Island include Patuxent Avenue, Shady Lane, Songbird Lane, and Broomes Island Road
near Oyster House Road. Again, the combination of physical proximity to the water and the
lack of elevation of structures equal a significant degree of vulnerability.
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Figure 2.7 Potential flooding and building damage in the Broomes Island
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Town of Chesapeake Beach (Figures 2.7, 2.8 &  Figure 2.7 Residential development
29) along Fishing Creek Harbor in
The Town of Chesapeake Beach is one of two ~ Chesapeake Beach
incorporated municipalities in Calvert County. It
was established as a beach resort around the
turn of the last century. Given its proximity to the
Chesapeake Bay and its relatively low
topography (compared with the scarp landscape
to the south), the area’s flood vulnerability is
well-known. Access to the tidal streams in the
northern portion of the town is restricted by a
seawall and a sluice gate (Figure 2.8).
Approximately 70 structures are predicted to be
impacted by the 100-year flood in the Town.
However, many of these will be impacted
minimally. The Town was affected by Hurricane
Isabel greatly, with many vulnerable structures Figure 2.8 Sluice gate in Chesapeake
damaged and elevated when rebuilt. In fact, Beach

much of the more significant damage is
predicted to be a result from storm surge
flooding in Fishing Creek rather than the
Chesapeake Bay frontage.

Town of North Beach (Figures 2.10)

The Town of North Beach is the other
municipality in Calvert County. Owing its
history to legalized gambling in Maryland,
today it is a Chesapeake Bay resort town
with both full-time and part-time residents,
including commuters. The vulnerability of
North Beach, caused by the low-lying
topography and its proximity to the Bay, is
mitigated somewhat by a seawall. Based
on the computations by HAZUS-MH, it is
predicted that 61 structures would be
potentially impacted by the 100-year flood; a
few would be severely damaged.
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Figure 2.11 Potential flooding and building damage in the Town of Chesapeake Beach
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Figure 2.12 Potential flooding and building damage in the City of North Beach
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Neeld Estate / Breezy Point (Figures 2.11 ~ Figure 2.11 Sandbags protect a house in

&212) Neeld Estate from flooding caused by the
AR 6th er area of the county that is remnants of Tropical Storm Ida in November
2009

consistently prone to flooding is the Plum
Point/Breezy Point area. Located south of
Chesapeake Beach on the Chesapeake
Bay, the communities of Neeld Estate and
Breezy Point sit on opposite sides of Plum
Point Creek. The northern community of
Breezy Point would likely have 23
structures damaged in a 100-year coastal
flood event; Neeld Estate would likely have
45 damaged structures. In Breezy Point,
the structures are concentrated along
Breezy Point Road and Ridge Road and in
Neeld Estate community, it is Beach Drive
and Bay Boulevard that will likely be
inundated the most.

Long Beach (Figures 2.13)

The southern end of Long Beach (along Long Beach Drive, Bayberry Road, Beech Road,
Walnut Road, Cedar Road, Cypress Road, and Oak Road) is vulnerable to flooding where up
to 32 structures could be potentially damaged. This area that fronts the Chesapeake Bay
is low-lying and many of the structures have either a crawlspace or no foundation at all.

Other areas with damaged buildings include Solomons (19 structures), Lloyd Bowen Road
(17), Johnstown/Dowell (14), Dares Beach (8), Olivet (7), and Buzzard Island Creek (6).
Finally, it bears mentioning that only 4 structures in the area of Owings were found that
would be impacted by riverine flooding only. While riverine flooding does and will continue
to occur, the HAZUS-MH model results suggest that the primary flood threat to Calvert
County involves a coastal source.

Repetitive Loss Properties

A repetitive loss property is any insurable building for which two or more claims of more
than $1,000 were paid by the National Flood Insurance Program (NFIP) within any rolling
ten-year period, since 1978. A repetitive loss property may or may not be currently insured
by the NFIP. Structures that flood frequently strain the National Flood Insurance Fund.
Repetitive loss properties not only increase the NFIP’s annual losses and the need for
borrowing; but they drain funds needed to prepare for catastrophic events. Community
leaders and residents are also concerned with the repetitive loss problem because
residents' lives are disrupted and may be threatened by the continual flooding.
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Figure 2.13 Potential flooding and building damage in the Plum Point/Breezy Point area
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According to the Maryland Department of the Environment as of March 2009, Calvert
County has 39 unmitigated repetitive loss properties. According to their property
address, the following areas contain these repetitive loss properties:

Lusby (Cove Point)— 15 properties

Saint Leonard (Long Beach) — 6 properties
Huntingtown (Plum Point) — 5 properties
Town of North Beach — 5 properties

Town of Chesapeake Beach — 3 properties
Broomes Island — 2 properties

Owings — 2 property

Solomons — 1 property

Economic Impact

Businesses

Floods cause other problems that are not as easy to identify as damage to buildings and
critical facilities. Businesses that are disrupted by floods often have to be closed, often
for long stretches of time. Inventories are lost, businesses cannot be accessed by
customers, and employees are often busy protecting or cleaning up their flooded homes.

Impact on taxes

Public expenditures on flood fighting, sandbags, fire department calls, clean up and
repairs to damaged public property affect all residents of Calvert County. While a state
or federal disaster declaration may help reimburse the County, these handouts cannot
be counted on in the future. Further, a recent law now requires that public agencies
purchase insurance. The amount of insurance that should be carried will be deducted
from disaster assistance payments. Despite Federal and state disaster assistance,
public agencies incur many expenses that must be paid by local taxpayers.

Transportation

Loss of road access is a major flood impact that could affect the residents and
businesses, not just those that own property in the floodplain. This can have an impact
on not only the direct costs to fix the roads/bridges but also the value of lost time and
productivity for the County’s residents. As with taxes, these costs are borne by
everyone, not just floodplain residents.

Other impacts

Finally, areas that are consistently prone to flooding will have a negative impact on
property values, thereby encouraging neighborhood destabilization factors such as blight
and crime to take over.

Future Trends

Between 1970 and 2000, Calvert County’s growth rate was 8.7%/yr (from 20,682 to
74,563 persons). Based on County growth management policies and economic trends,
the average annual growth rate slowed to 1.9% between 2000 and 2010 (from 74,563 to
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88,737 persons) and only increased 0.7% between 2009 and 2010. This slower growth
trend creates an opportunity with regard to flood vulnerability in the county. With a slower
pace, it will be easier to continually monitor the collective vulnerability of Calvert
County’s residents and businesses and suggest changes to policies as the years
progress.

On the other hand, while a slowing rate of growth will have a moderating effect on the
flood vulnerability of the County, aggravating this vuinerable situation is the potential for
sea-level rise combined with subsidence. The flood depth model created in this
vulnerability mapping effort suggests that because of the topographic characteristics,
sea-level rise is not likely to impact a large amount of land area in the county not
already vulnerable to flooding, except in the most severe scenarios. What even a
small amount of sea-level rise is likely to increase, however, is the frequency of flood
stage levels of water, the degree of damage from relatively frequent flood levels, and the
damage of fresh water supplies as salt water intrudes into surface streams and
groundwater supplies. Citizens and leaders should be informed about these facts so they
may take appropriate actions for coastal and riverine flooding.

Conclusions

Several conclusions can be made regarding the question of flooding vulnerability in
Calvert County. First, given that Calvert County is surrounded on three sides by water
and given that it contains more than 31,000 improved properties, the fact that only 577
(1.8%) are vulnerable to flooding is probably a result of strong land use regulations and
the leadership and foresight to implement them (as well as a fortuitous geomorphology).
Second, given the potential for sea level rise and subsidence in the coming
decades, the time to increase the County’s efforts to protect its citizens from flooding
is now. Third, even though making the County largely flood-resistant, there are certain
areas that remain very vulnerable, such as Cove Point and Broomes Island, for which
there is no easy answer. In the chapters that follow, a number of potential actions will be
recommended. In the end, it will be incumbent upon the people of Calvert County to
reduce their personal vulnerability to flooding.
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CHAPTER 3: PREVENTIVE MEASURES

Introduction

Preventive measures include codes and regulations found in plans and ordinances
(comprehensive plans, zoning ordinances, building codes, floodplain development
regulations, stormwater management regulations, and open space preservation) that are
put in place to keep issues such as flooding problems from occurring or exacerbating.
They are usually administered by the jurisdiction’s planning, public works, and/or code
enforcement departments. Preventive measures are also introduced to ensure that
future development does not increase the potential damage caused by a flood or other
hazard and that new construction does not contribute to the flood risk, thereby reducing
the community’s vulnerability.

Comprehensive plans, master plans, and zoning ordinances typically contain language
to keep damage-prone development out of the hazardous or sensitive areas, while
building codes and floodplain development regulations impose construction standards
on what is allowed to be built in the floodplain. They protect buildings, roads, and other
projects from flood damage and prevent development from aggravating the flood
problem. Stormwater management regulations address the runoff of stormwater from
new developments onto other properties.

The sections below include a review of Calvert County and its municipalities’ codes,
plans, and ordinances and identify areas in these documents where hazard mitigation
principles are addressed. Recommendations for future actions are intended to provide
Calvert County with ideas to better integrate hazard mitigation into other plans and
activities.

County/Municipality Plans and Ordinances

Calvert County Hazard Mitigation Plan —2004

Of the 14 hazards that were assessed, flooding and hurricanes/tropical storms were
among the top five high-risk hazards. The Plan identifies the following goals and
objectives that pertain to flooding and that will be revisited during the preparation of this
Flood Mitigation Plan:

e  Goal: Prevent flood-related repetitive losses from natural disaster through
regulation and education
o Develop and support public and private projects and programs to retrofit,
relocate, or acquire structures susceptible to repetitive flooding.
o Require systematic maintenance programs for stormwater management
systems.
o Direct population concentrations away from known or predicted high
hazard areas through appropriate regulations.

e Goal: Emphasize pre- and post-disaster planning to decrease vulnerability of
existing and new construction to loss.
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o ldentify vulnerable existing public and private critical facilities and
encourage pre-disaster retrofit.

o Promote accuracy of FIRMS by requesting FEMA restudy of the
floodplain.

The Plan identified the following actions that should, again, be taken into consideration
during the preparation of the flood mitigation plan.

High Priority Mitigation Actions

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

e  Ensure municipal compliance with local Stormwater Management Plans.

e  Store the community’s FIRMs and FIS in an easily accessible location and make
them available for public inspection. Conduct routine inspections, regular
maintenance and annual tests on all emergency communications equipment,
public awareness systems, and hazard alert sirens to ensure unhindered
operation during an emergency event.

Medium Priority Mitigations

e Coordinate with the local municipalities or the DOT on the potential feasibility of
replacing, removing, or enlarging bridge and culvert stream crossings that are
unable to pass the 10-year frequency flood flow.

e  Ensure continued contractor compliance with approved Erosion and Sediment
Control Plans and continue to work with local farmers to implement best
management practices.

e Preserve the highest priority for 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 ordinances.

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

Calvert County Comprehensive Plan - 2010

The following objectives in the Natural Resources and Sensitive Areas section in the
Plan have a direct impact on flood mitigation principles:

¢  Establish a comprehensive approach to environmental planning with special
emphasis on watershed planning.

e Protect environmentally sensitive areas such as floodplains, wetland and water
way buffers from development impacts.

e Preserve stream valleys to maintain the natural functions and to provide
greenways throughout the County.

The Plan identifies the following specific actions to address sensitive areas, streams and
buffers, wetlands, and floodplains that should continue to be implemented:
* Establish greenways systems along stream valleys to preserve the low lands.
e Require and maintain sufficient buffers from all perennial and intermittent
streams to provide environmental protections.
¢ Reforest stream buffers wherever possible.
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Consider altering the 50 foot buffer requirements.

Continue to direct development out of the floodplain.

For development in the floodplain, ensure that construction practices minimize
damage to property and the environment during flooding.

Require vegetation in floodplain to remain except when it is required to be
removed for stormwater management.

The Plan recommends improving the environmental education programs through the
Board of Education and developing environmental education programs for adults.

As summarized in the 2004 Hazard Mitigation Plan, the County has instituted a number
of techniques to protect wetlands, floodplains, and steep slopes. Since 1988, a 100-foot
Critical Area buffer has been established for the county’s waterways and the allowable
density in the 1,000-foot (from Tidal waterways) Critical Area was reduced to 20 acres
per dwelling unit.

The Plan also identifies incentives given to use low-impact techniques such as rain
gardens and bioretention that greatly reduce run off by keeping water onsite.

Calvert County Zoning Ordinance — Revised October 2010
The zoning ordinance addresses wetlands, buffers, and natural resources protection.

Article 7 of the Zoning Ordinance comprises the Subdivision Regulations.

Land may be found unsuitable for subdivision or development due to features
which will reasonably be harmful to the safety, health and general welfare of the
subdivision such as Natural Resources Protection Areas.

Development of designated Floodplain Districts are restricted to specific uses
and require to be in accordance with erosion and sediment control plans
approved by the Calvert Soil Conservation District. A minimum 10-foot setback is
required to be established adjacent to 100-year floodplain areas.

Minimum sufficient contiguous suitable land area, exclusive of steep slopes
(greater than 25 percent), buffers, forest retention areas, septic recovery areas,
and required setbacks, are required to have at least 5,000 square feet for lots
having individual septic systems and 3,000 square feet for lots served by a public
or community septic system.

Article 8 of the Zoning Ordinance addresses Environmental Regulations

The Critical Area buffer (100 feet) minimizes the adverse effects of human
activities on wetlands, shorelines, stream banks, tidal waters, and aquatic resources.
The Buffer can be expanded beyond 100 feet to include contiguous, sensitive
areas, such as steep slopes, hydric soils, or highly erodible soils, whose
development or disturbance may impact streams, wetlands, or other aquatic
environments.

New subdivisions are required to be designed to locate all house sites out of the 100-
year floodplain area.
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e A wetland buffer zone of 50 feet is required to be maintained adjacent to non-
tidal wetlands and 100 feet adjacent to tidal wetlands is required to be
maintained. A 10-foot setback is required to be maintained from the edge of the
wetland buffer.

Article 8-3 of the Zoning Ordinance addresses Forest Conservation Requirements

* A Forest Stand Delineation and a Forest Conservation Plan is required for any
subdivision development in addition to a grading permit and sediment and
erosion control permit.

* Retention, afforestation and reforestation areas on the lots are required to be
identified on the final subdivision plat as forested areas that will be left
undisturbed in perpetuity and to serve water quality benefits.

e Standard Forest Stand Delineations are required to show the location of the 100-
year floodplains and not-tidal wetlands and their buffers.

¢  The establishment or enhancement of forest buffers adjacent to intermittent and
perennial streams to widths of at least 50 feet and the establishment or
enhancement of non-forested areas on 100-year floodplain are considered a
priority for afforestation and reforestation.

Building Codes

Building codes set construction standards for the minimum acceptable level of safety for
buildings in a community and are also important in mitigating the impact of non-flood
hazards on new buildings. Hazard protection standards for all new and improved or
repaired buildings can be incorporated into the local building code. Typically, these
standards should include criteria to ensure that the foundation will withstand flood forces
and that all portions of the building subject to damage are above or otherwise protected
from flooding.

The International Building Code (IBC) serves as the County’s basic building code. The
IBC regulates construction materials and methods for all structures (except for one and
two family dwellings). The one and two-family dwellings are regulated by the
International Residential Code (IRC). The IBC and IRC establish criteria that resist
damage to natural hazards including wind speed (for hurricane, tornados,
thunderstorms, winter storms) seismic activity, snow load, and flooding. This code
prohibits building in any 100-year floodplain or stream or drainage course and prohibits
development in any area that is subject to flooding, erosion, unstabilized slope or fills
within the danger reach of a high-hazard dam. However, these codes are not retroactive
codes, and do not include older buildings. Only pre-existing structures are subject to the
codes that exist at the time of construction and when there are major additions to
structures, they need to be brought up to the new code's standards. Older buildings are
more vulnerable to damage from natural hazards unless they are brought up to the
current code’s standards.

Building Code Effectiveness Grading Schedule

The Building Code Effectiveness Grading Schedule (BCEGS) is a program that
measures local building code natural hazard protection standards and code
administration. The Building Code Effectiveness Grading Schedule is used by the
insurance industry to determine how well new construction is protected from wind,
earthquake, and other non-flood hazards. The BCEGS program assigns each
municipality a BCEGS grade from 1 (exemplary commitment to building-code
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enforcement) to 10. The County has not been evaluated for a BCEGS score nor does it
anticipate going through this process in the near future.

Calvert County Floodplain Development Ordinance — Revised March 1992

e Any development within the floodplain zone is required to obtain a permit from
the local permitting agency.

o The freeboard requirement is one foot above the base flood elevation.

e Wetland disturbance is required to be avoided. State and federal permits are
required for any development that encroaches into wetlands.

e Basements are not permitted. All new or substantially improved residential and
non-residential structures are required to have the lowest floor elevated to or
above the flood protection elevation.

o Consideration should be given to clustering development lots out of the floodplain
and preserving the open space.

e All new or substantially improved structures are required to be elevated on
adequately anchored pilings or columns to resist movement due to the effect of
the 100-year water loads and wind loads acting at the same time on all the
building components.

e Utilities — distribution panel boxes are required to be at least two feet above the
flood protection elevation and all outlets and electrical installations (heat pumps,
air conditioners, generators, etc.) are required to be installed at or above the
flood protection elevation.

The Ordinance also includes a requirement for new structures in the floodplain to submit
first floor elevations.

Town of North Beach Floodplain Management Ordinance — Revised March 1991

e  100-year elevations are required to be determined and certified by a Registered
Professional Engineer for all development proposals involving five acres or more
or the creation of five lots or more.

e The freeboard requirement is one foot above the base flood elevation.

e Electric and mechanical systems are required to be elevated to one foot above
the base flood elevation.

s Electrical distribution panels are required to be elevated three feet above the
base flood elevation.

« Fill is permitted so long as it does not adversely affect neighboring properties.

e Manufactured homes (new, replaced, or substantially improved) are required to
be elevated so that their lowest floor will be at or above one foot above the base
flood elevation.

¢ Manufactured homes are required to be securely anchored to their foundations.

e In the Coastal High Hazard Area, all development proposals are required to meet
the minimum standards established by FEMA’s Coastal Construction Manual.

Town of North Beach Zoning Ordinance — Revised January 2005

e The ordinance contains a floodplain overlay district that comprises all the tidal
flood plain and coastal high hazard areas as delineated by the FIRMs. Al
provisions of the Town'’s floodplain ordinance apply in this district. All uses
permitted in the underlying district are permitted in the Overlay District.

e A Critical Area overlay district includes those areas within 1,000 feet of all tidal
waters and tidal wetlands in the Critical Area of the Town. The district provides
special regulatory protection for the natural resources located within the Town
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Critical Area by requiring more sensitive development activity in these areas.
Land within the Critical Area overlay district is divided into three land use
designations: Intensely Developed Areas (IDAs); Limited Development Areas
(LDAs); and Resource Conservation Areas (RCAs), each of which, have specific
development standards.

¢ A Growth Allocation District (is not mapped) but is designated for use within the
Critical Area Overlay District on lands classified as Limited Development Areas.
Only specific development projects that have been approved by the Mayor and
Council are approved for the Growth Allocation District classification and thereby
receive Critical Area Growth Allocation.

Erosion and Sediment Control Ordinance — 1993

e  Any land development in the floodplain is required to have a sediment control
and stormwater management control permit.

e A grading permit and implementation of soil erosion and sediment controls is
required for any development that results in disturbance greater than 5,000
square feet of land area and more than 100 cubic yards of earth, cut or fill.

e  Erosion and sediment control is required during construction projects in order to
reduce siltation and loss of channel carrying capacity.

« Dumping or placing debris in stream channels is prohibited.

Calvert County Storm water Management Ordinance — July 2001

¢ Any development that disturbs over 5,000 square feet of land area, including new
and redevelopment is required to provide stormwater management.

» All redevelopment projects are required to reduce existing site impervious areas
by at least 20 percent.

e The County and its municipalities are required to design Best Management
Practices to control the 10-year frequency storm where historical flooding
problems exist.

Watershed Management Plans

e Currently, draft watershed management plans exist for Parkers Creek and
Hunting Creek. There are plans to develop watershed management plans for all
of the county’s major 12-digit tributaries.

Flood Insurance Rate Maps (FIRMs) and Flood Insurance Study (FIS)

The Flood Insurance Study and Flood Insurance Rate Maps for North Beach and
Chesapeake Beach were completed in 1984 and Calvert County’s FIRM was completed
in 1998. DFIRMS are in the preliminary stages. There has been no restudy done for the
County; only a model rerun. The DFIRMS will be a digital conversion of the old paper
map into a digital layer. Floodplain information is administered and disseminated by the
County’s Planning and Zoning Department.

National Flood Insurance Program

The National Flood Insurance Program (NFIP) is a Federal program that enables
property owners in participating communities to purchase flood insurance as protection
against flood losses, while requiring state and local governments to enforce floodplain
management regulations that reduce future flood damages. The NFIP plays a critical
role in encouraging communities to adopt and enforce floodplain management
regulations and to implement broader floodplain management programs. The county and
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the municipalities of North Beach and Chesapeake Beach participate in the NFIP but are
not members of the Community Rating System (CRS). The County was enrolled in the
CRS program from 1989 to 1998. Due to staff changes, their participation in the program
was discontinued.

Continued Compliance with NFIP

The Maryland Department of the Environment (MDE) works closely with FEMA to
provide assistance to communities participating in the NFIP. The County participates in
the NFIP and has its own floodplain ordinance that requires all new or substantially
improved residential and non-residential structures to have the lowest floor elevated to
or above the flood protection elevation.

Maryland State Model Floodplain Ordinance

A Maryland State Model Floodplain Management Ordinance that contains
recommendations for improved management of floodplains has been adopted by
communities participating in the NFIP including those in Calvert County. The Building
Officials Code Administrators National Building Code includes flood provisions that, in
part, satisfy the minimum requirements of the National Flood Insurance Program. A
comparison of the code provisions and the City’s Floodplain Ordinance could identify
inconsistencies between the documents and ensure they are not in conflict with each
other.

Some highlights from the Maryland State Model Floodplain Ordinance are included
below:

e Al new and substantially improved structures are required to be built one-foot
above the base flood elevation.

e Ordinances do not allow buildings or fill in the floodway. Any development that
impedes floodwaters or causes an increase in water surface elevations during the
100-year flood is not allowed.

«  Existing buildings can only be replaced or substantially improved so long as they
don't increase in footprint and any minor additions are required to be elevated.

Capital Improvements Program

The Capital Improvements Program is administered by the County’s Public Works
Department and identifies funding for projects in a variety of categories. Between
FY2011 and FY2015, expenditures have been budgeted for: Dares Beach
waterline/tank painting, east Prince Frederick water tower and well, Lakewood water
system upgrade, Chesapeake Heights/Dares Beach water treatment, and water meter
replacement project.
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State Plans

Planning studies include a wide variety of projects such as comprehensive plans, master
plans, land use plans, revitalization plans, mitigation plans, and transportation plans. In
general, land use plans and comprehensive plans discuss the direction of growth of the
community and can pave the way to integrate principles of hazard mitigation.

Maryland Hazard Analysis - 2005

The State Hazard Analysis provided Calvert County a medium-high risk ranking for
tidal/coastal flooding, a medium-low ranking for flash flooding, and a low risk ranking for
riverine flooding. The most vulnerable areas identified in the Analysis include the areas
near Battle, Hunting, and Hall Creeks. The Analysis identifies most areas bordering the
Chesapeake Bay are protected from flooding by the bluffs that characterize this portion
of the Bay’s western shore with the exception of low-lying areas near Cove Point, Long
Beach, Parker's Creek, and upper North Beach.

State of Maryland Hazard Mitigation Plan — September 2004

The State Hazard Mitigation Plan identifies a number of objectives and policies to assist
local communities such as Calvert County and its municipalities with their hazard
mitigation strategies. The following specific mitigation actions discuss the State's support
to local governments with local mitigation projects:

e Since many important mitigation decisions are and will continue to be made at
the local government level MEMA will continue to support the development and
implementation of local hazard mitigation plans.

e  MEMA will integrate local mitigation plan mitigation goals, objectives and
strategies into the 2007 State of Maryland Hazard Mitigation Plan and future
updates.

¢  MEMA will continue to support local governments in the updating and
development of local hazard mitigation plans by providing extensive technical
assistance. This assistance will include continued training on regulatory
requirements and the use of Hazard Analysis and Risk Assessment Data.

e MEMA will partner with responsible State agencies to identify mitigation
strategies for State-owned facilities that have been identified in the Risk
Assessment as located in hazard areas for flash and riverine flooding.

®

County Government, Departments, and Staffing Capabilities

Calvert County was established 1654 and renamed Patuxent County by the Puritans and
then renamed Calvert County. It is governed by a Board of County Commissioners. Calvert
County government comprises the following departments: Community Resources, Economic
Development, Finance and Budget, General Services, Personnel, Planning and Zoning,
Public Safety, Public Works and Technology Services (see Organizational Chart, Figure
31

Staffing for flood plain management and flood mitigation related projects:

o Department of Economic Development: Calvert County’s Department of
Economic Development focuses on encouraging existing businesses, attracting
new employers, and promoting tourism. The Department also handles public
outreach through a Public Information Specialist.
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Figure 3.1 County Organizational Chart
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Department of Public Safety: The Department of Public Safety manages daily
emergency response calls; works to mitigate manmade, technological and/or
natural disasters; and serves as a point of contact and coordination for Homeland
Security issues at the County, State, and Federal levels. Public Safety functions
as a reference or resource center for all emergency related issues.

Emergency Management Division (EMD): The Emergency Management Division,
Department of Public Safety, strives to minimize the effects of future disasters
through mitigation, planning, training and response efforts. The Division
maintains and updates the Emergency Operations Plan and promotes public
awareness of disaster prevention or preparedness to insure the County is ready
for any emergency. The Division staff includes the Division Chief, Emergency
Planner, Emergency Management Specialist and office assistant.

Fire, Rescue & Emergency Medical Services Division: This division within the
Department of Public Safety is responsible for providing fire protection, rescue
and emergency medical services to the citizens of Calvert County. The Division
staff includes the Coordinator, Assistant Coordinator, Recruitment and
Retention Specialist and the volunteer fire and rescue companies.
Department of Planning & Zoning (P&Z): P&Z is responsible for county-wide
zoning, plan and map updates. This Department in conjunction with EMD
administers the NFIP for Calvert County. P&Z also administers and supervises
the Critical Area and Forest Conservation Programs, permit review, Site Plan
and Subdivision review, Board of Appeals, Planning Commission, and zoning
violations (including floodplain violations). Relative to floodplain management, P&Z
has one code enforcement officer and two code enforcement inspectors, a reviewer
who is a Certified Floodplain Manager for all floodplain permits, the Floodplain
Administrator (Zoning Officer), a GIS/mapping specialist, a site plan/subdivision
reviewer who also insures compliance with the floodplain regulations, a Principal
Environmental Planner that processes amendments to the Floodplain Ordinance
and supervises environmental review staff and a Board of Appeals Planner.
Department of Public Works (PW): The primary functions of PW include:
engineering and stormwater management project review, developing the County
transportation system (roads), sediment and erosion control inspection,
developing and managing the public water and sewer and solid waste facilities
and fleet and highway maintenance (including bridge construction and
maintenance.

Department of Technical Services (TS): There are two GIS Specialists in this
department.
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CHAPTER 4: PROPERTY PROTECTION

Introduction

Property protection measures comprise those techniques used to modify existing
buildings that are subject to flood damage. Most of these measures are implemented by
or cost-shared with property owners and are thus relatively inexpensive to the
community compared with other structural flood protection measures. The benefit of
many of these protection measures is that they do not usually affect the appearance or
use of a building. Examples of property protection measures include: relocation,
acquisition, building elevation, flood-proofing, sewer backup protection, flood insurance,
and mandates.

Building Relocation

Relocation involves moving a building to another location on higher ground. While this is
often the best way to protect it from flooding, it can prove expensive for heavier (exterior
brick and stone wall structures and for large and irregularly shaped buildings).
Relocation is also preferred for large lots that include buildable areas outside the
floodplain or where the owner has a new flood-free lot (or portion of their existing lot)
available. All building relocation projects are administered by the County’s Emergency
Management Division.

Acquisition

Acquisition is similar to relocation, where buildings in the flood-prone area are removed
to avoid future damage to them. However, in this case, the buildings are acquired by the
local or state government and the land is converted to public use such as a park. No
cost is borne by the homeowner. Acquiring buildings and removing them from the
floodplain is not only the most effective flood protection measure available, itis also a
method to convert a problem area into a community asset and obtain environmental
benefits. However, a “checkerboard” pattern in which nonadjacent properties are
acquired could occur when some owners are reluctant to leave.

Acquisitions can be funded by the Federal Emergency Management Agency (FEMA)
using post-disaster mitigation funds that are administered through the Maryland
Emergency Management Agency (MEMA). The buyout would involve eligible willing
sellers only and be funded with 75 percent federal dollars and 25 percent local match.
Three properties have been acquired in the County. The acquired properties are located
at Cove Point, Kenwood Beach, and Hallowing Point Trailer Park at the Route 231
Bridge.

Building Elevation

This technique involves raising a building above the flood level so that water can flow
under the building, causing little or no damage to the structure or its contents. Elevating
a building will change its appearance. If only a small elevation is required, such as a
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couple feet, the front door would be three steps higher than before. If the building is
raised eight or more feet, the lower area can be wet flood-proofed and used for parking
and for storage of items that will not be damaged by flood waters.

Raising a building above the flood level is cheaper than moving it and can be less
disruptive to a neighborhood. Elevation has proven to be an acceptable and reasonable
means of complying with NFIP regulations that require new, substantially improved, and
substantially damaged buildings to be elevated above the base flood elevation.

Cove Point and Long Beach are the two areas that are typically in danger of flooding in
the County. Three properties are currently being elevated in the Cove Point subdivision.
Two properties in Long Beach were identified for elevation but did not meet the benefit
cost analysis. After Hurricane Isabel in 2003, a total of five properties had been identified
for elevation and a total of 19 property owners applied for grants. Of this, only one
property met the benefit cost analysis but the project was not pursued.

Barriers

A barrier can be built of dirt or soil (*berm”) or concrete or steel (“floodwall”) and are
used to prevent floodwaters from reaching a building. The standard design for earthen
berms is three horizontal feet for each vertical foot (3:1 slope) requiring a minimum area
six feet wide for each foot in height. Floodwalls need less room, but are more expensive.
Barriers must be placed so as not to create flooding or drainage problems on
neighboring properties, nor can they be constructed in the floodway. Depending on how
porous the ground is, if floodwaters stay up for more than an hour or two, a barrier needs
to handle leaks, seepage of water underneath, and rainwater that falls inside the
perimeter. This is usually done with a sump and/or drain to collect the internal
groundwater and surface water and a pump and pipe to pump the internal drainage over
the barrier.

The Town of North Beach has floodwalls along both sides of Highway 261. The road is
elevated for about 100 yards and separates the marsh from the bay.

Dry and Wet Flood-proofing

The dry flood-proofing technique involves using measures to seal up a building so
floodwaters are prevented from entering it. All areas below the flood protection level are
made watertight. Walls are coated with waterproofing compounds or plastic sheeting and
openings such as doors, windows, and vents are closed, either permanently, with
removable shields, or with sandbags. Examples of dry flood-proofing modifications
include the following:

e installing watertight shields over doors and windows;

e reinforcing walls to withstand floodwater pressures and impact forces generated
by floating debris;

e using membranes and other sealants to reduce seepage of floodwater through
walls and wall penetrations;

e installing drainage collection systems and sump pumps to control interior water
levels, collect seepage, and reduce hydrostatic water pressures on the floor slab
and walls;
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e installing backflow valves to prevent the entrance of floodwater or sewage flows
through utilities; and
« anchoring the building to resist flotation, collapse, and lateral movement.

Advantages
e The appearance of the building is not altered.
o It is appropriate for buildings on concrete slab floors (without basements) and for
those without cracks.
o It is recommended where floodwaters are less than three feet and slow moving
or for buildings that are too expensive to elevate (e.g., a slab building).

Disadvantages
« The waterproofing compounds can deteriorate over a period of time.
o It is dependent on human action for the installation of closures on windows and
doorways.
@ It cannot be used if the structure has a basement.

Wet flood-proofing, unlike dry flood-proofing, allows floodwaters to enter a structure. Wet
flood-proofing is appropriate for structures with uninhabited areas below the flood
elevation, such as unfinished basements, garages, and crawlspaces. Because wet flood-
proofing allows floodwaters to enter a structure, modifications must be made to minimize
damage to the portion of the structure below the flood elevation and its contents.
Typically, the structure is designed so that walls and floors below the flood elevation are
resistant to damage from floodwaters, and utilities and other valuable equipment are
located above the flood elevation.

Wet flood-proofing is not feasible for one-story houses because the flooded areas are
the living areas. However, basements, crawlspaces, garages, and accessory buildings
can be wet proofed simply by relocating furnaces, heavy furniture and electrical outlets.
Fuse and electric breaker boxes should be located high and near a door in order to
safely turn the power off to the circuits serving flood prone areas.

No matter how little it is done, flood damage is reduced by wet proofing. For example,
thousands of dollars in damage can be prevented by simply moving furniture and
electrical appliances out of a basement.

Sewer Backup Protection

In areas where sanitary and storm sewers are combined, basement flooding can be
caused by storm-water overloading the system and backing up into the basement
through the sanitary sewer line. In areas where sanitary flows and storm-water are
carried in separate pipes, the same problem can be caused by cross connections
between the sanitary and storm sewers or by infiltration or inflow into the lines.

Buildings that have downspouts, footing drain tile, and/or a sump pump connected to the
sanitary sewer service may be flooded inside when heavy rains overload the system. If
local code does not require these systems to be directly connected to the sewer system,
they should be disconnected. Rain water and surface water should be directed out onto
the ground where it will flow away from the building.
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Other approaches may be used to protect a structure against sewer backup: floor drain
plugs, floor drain stand-pipes, overhead sewers, and backflow protection valves. The
first two devices keep water from flowing out of the lowest opening in the building, the
floor drain. They cost less than $25. However, if water becomes deep enough in the
sewer system, it can flow out of the next lowest opening, such as a toilet or tub, or it can
overwhelm a drain plug by hydrostatic pressure and flow into the building through the
floor drain. The other two measures are more secure, but more expensive ($3,000-
$4,000). An overhead sewer keeps water in the sewer line during a backup. A backflow
protection valve prevents backups from flowing into the building.

The County’s Division of Water and Sewerage has never had a sewer backup protection
program, and is not looking to implement one at this time. The sewer backup
protection program is routinely implemented on the basis of individual users/customers.

The county-wide SCADA system (Mission Communications) performs a function of
remotely monitoring all sewer pump stations that contacts county staff via cellular phone
when any operational issues arise (high level in the wet wells, power failures, pump
failure) that allow them to intervene if we have a failure at any pump station before the
level gets high enough to either overflow the pump station and/or backup in the
collection lines such that a backup would occur. This system only prevents backups that
are a result of a pump station failure. Typically, any blockage that occurs upstream of
the pump station wet wells cannot be detected or identified until such time that the
water/sewage level in the sewer collection lines or service laterals rises to a point where
it is observed at ground level (outside or inside of structures).

Sewer backup protection devices can be subject to failure due to clogging, especially if
not regularly maintained, potentially causing more backups than would have occurred
without the devices. Those that are installed inside in the basement would not be
accessible to the County. Also, no other plumbing fixtures can be used in the house
when the valve is in the closed position so, for example, during a hurricane, if the owner
is not aware that the device is activated, they will have their own sewage back up into
the house.

Flood Insurance

With the purchase of flood insurance, as long as the policy is in force, the property is
protected. Although most homeowner's insurance policies do not cover a property for
flood damage, an owner can insure a building for damage by surface flooding through
the National Flood Insurance Program.
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Flood insurance coverage is provided for insurable buildings and their contents
damaged by a “general condition of surface flooding” in the area. Building coverage is
for the structure. This includes all things that typically stay with the building when it
changes ownership, including: utility equipment (furnace or water heater); wall-to-wall
carpeting; built-in appliances; and wallpaper and paneling.

Ten percent of a residence’s building coverage may apply to a detached garage or
carport. Other appurtenant structures are required to be insured under a separate policy.
Contents coverage is for the removable items inside an insurable building. A renter can
take out a policy with contents coverage, even if there is no structural coverage. ltems
not insurable include:

e items outside a building, such as fences, car ports, landscaping and driveways;
jewelry, artwork, furs and similar items valued at more than $250;

finished structural parts of a basement, such as paneling and wall to wall

carpeting;

animals and livestock;

licensed vehicles;

money or valuable papers; and

contents in a basement.

In most cases, a 30-day waiting period follows the purchase of a flood insurance policy
before it goes into effect. The objective of this waiting period is to encourage people to
keep a policy at all times. People cannot wait for the river to rise before they buy their
coverage.

Through the Basement Backup Insurance, the National Flood Insurance Program covers
seepage and sewer backup for an additional deductible provided there is a general
condition of flooding in the area which was the proximate cause of the basement
becoming wet. Several insurance companies offer coverage for damage incurred should
a sump pump fail or a sewer line backup. Most exclude damage from surface flooding
that would be covered by the NFIP. Each company has different amounts of coverage,
exclusions, deductibles, and arrangements. There is a need to encourage property owners
in the 100-year floodplain to purchase flood insurance.

National Flood Insurance Program

The National Flood Insurance Program (NFIP) is a Federal program that enables
property owners in participating communities to purchase flood insurance as protection
against flood losses, while requiring State and local governments to enforce floodplain
management regulations that reduce future flood damages. The NFIP plays a critical
role in encouraging communities to adopt and enforce floodplain management
regulations and to implement broader floodplain management programs. Calvert County
and its two municipalities participate in the Flood Insurance Program and allow property
owners to purchase flood insurance through this program. The NFIP policies and
premiums are administered by the County’s Planning and Zoning Department. The
County was initially involved in the Community Rating System from 1991 through 1996
as a Class 9 community. Based on information from the Maryland Department of the
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Environment, several communities throughout the country retrograded to Class 10 when
the Repetitive Loss Planning requirement was added in the 1990's. This included
Calvert County.

Table 4.1 Effective FIRM dates for local communities

Community Name Current Effective
Map Date

Calvert County (unincorporated areas) July 20, 1998

Town of Chesapeake Beach November 1, 1984

Town of North Beach

September 28, 1984

Source: FEMA Community Status Book Report, July 28, 2008

The loss and policy statistics for Calvert County have been included along with those for
the individual municipalities for the period from January 1978 to September 2008.
Calvert County incurs 1.9 percent of the total losses for the State of Maryland and 0.7
percent of the total policies.®

Table 4.2 Calvert County loss statistics

Area Losses | Total Payments

Maryland 14,185 $235,442 637.31
Calvert County 269 $4,329,129.73
Town of Chesapeake Beach 64 $1,548,029.55
Town of North Beach 94 $2,615,266.18

Table 4.3 Calvert County NFIP policy statistics

Policies Insurance in Whole Written

Area . Premiums in
in Force Force
Force

Maryland 68,241 | $13,505,442,300 $32,812,163
Calvert County 508 $130,483,600 $349 955
Town of Chesapeake Beach 187 $52,956,100 $123,043
Town of North Beach 111 $21,497,100 $61,089

Mandates

Mandates are compulsions that are used when incentives are inadequate to convince a
property owner to take protective actions. An example of a mandate could include the
improvements or repairs made to a building in the mapped floodplain. If the project is
worth more than 50% of the value of the original building it is considered a “substantial
improvement.” The building must then be elevated or otherwise brought up to current
flood protection codes.

The Floodplain Management Ordinance requires a one-foot freeboard above the base
flood elevation. Utilities are required to be protected from higher flood levels. Electric and
mechanical systems are required to be elevated to one foot above the base flood
elevation and distribution panels are required to be elevated three feet above the base
flood elevation.

*FEMA's Policy and Claim Statistics for Flood Insurance hitp //www.fema.gov/business/nfip/statistics/pcstat.shtm
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CHAPTER 5: EMERGENCY SERVICES

Introduction

Emergency services involve measures to protect people during and after a disaster. In
this Chapter, the following five types of emergency services measures are discussed: 1)
Threat recognition; 2) Warning; 3) Response; 4) Critical facilties protection; and 5) Post-
disaster recovery and mitigation.

Threat Recognition

A flood threat recognition system provides early warning to emergency managers. The
National Oceanic and Atmospheric Administration (NOAA) Weather Radio is considered
the official source for weather information. Flood threat predictions are disseminated on
the NOAA Weather Wire or NOAA Weather Radio.

NOAA typically uses two levels of notification in flood warning programs: 1) flood watch:
conditions are right for flooding; and 2) flood warning: a flood has started or is expected
to occur. Under certain conditions, the National Weather Service may issue a “flash flood
watch.” This means the amount of rain expected may cause rapid increases in local
stream flows and/or localized ponding. However, these events are so localized and so
rapid that a “flash flood warning” is seldom issued.

In the State of Maryland, all County Emergency Management Agencies are alerted by
the Maryland Emergency Management Agency (MEMA). Warnings from the National
Weather Service are relayed to municipalities by County Emergency Management
Agencies (EMAs), who monitor weather radio and broadcast networks.

Calvert County's weather is forecasted by the National Weather Service located in
Wakefield, Virginia. They provide daily updates on weather advisories; watches; and
warnings. In the event of severe weather, up-to-date information is broadcast on local
television channels and the following radio channels: WSMD 98.3 FM, WKIK 102.9 FM &
1560 AM, WPRS 104.1 FM, WYRX 97.7 FM, and WPTX 1690 and updated on the
County’s Emergency Management website. There are two USGS flood gauges in the
County used to monitor flood levels. They are located on the Route 4 and Route 263
(Plum Point Road) stream and on the Route 4 and Parran Road stream.

Warning

After a flood threat is recognized, the first priority is to alert others through the flood
warning system. The second priority is to respond with actions that can prevent or
reduce damage and injuries. The following responses to flood emergencies are
undertaken by various agencies in the City and County:

Calvert County operates a CodeRED telephone emergency notification system that
allows County staff to contact residents in the event of an emergency. CodeRED
employs mapping capability for geographic targeting of calls coupled with a high-speed
telephone system capable of delivering pre-recorded messages directly to homes and
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businesses. In the event of extended power outages, staff use CodeRED to provide
updates and broadcast emergency information such as warning center locations and
mass care shelter activations.

The Emergency Management Department advocates the use of NOAA radios
throughout the County. While the school system is equipped with NOAA radios,
residents are also strongly encouraged to purchase these radios.

The County’s website includes a link on what to do and where to go if residents are
asked to evacuate: http://www.co.cal.md.us/residents/safety/emergency/evacuation/

Response

An Emergency Operations or Response Plan identifies emergency planning,
organization, and response policies and procedures and lays out details to address the
integration and coordination with other governmental levels, during an emergency or
when required. The Plan addresses how the jurisdictions will respond to extraordinary
events or disasters from preparation through recovery. Emergency response plans
should be updated annually to keep contact names and telephone numbers current and
to ensure that supplies and equipment that will be needed are still available and revised
after disasters based on the changing conditions. A well written Emergency Operations
Plan (EOP) will contain information to enable emergency management staff to identify
the number of properties flooded, roads that will be under water, critical facilities that will
be affected. This information will enable staff to prepare a plan that shows problem sites
and determines what resources will be needed to respond to the predicted flood level.

The Calvert County Emergency Management Agency is the entity responsible for
planning and coordinating plans, procedures and resources in preparation for a natural
or man-made disaster. Emergency management services at the State level are
coordinated by the Maryland Emergency Management Agency. The County EMA is
located at 175 Main Street in Prince Frederick which also contains the County’s
Emergency Communications Center. The EOC is located in the lower level of the north
wing of the Courthouse, along with the Calvert Control (911 Center). The Emergency
Operations Center is staffed during normal working hours and the County 911 Center is
staffed 24/7. Upon activation of the EOC, 24-hour staffing is available through personnel
assigned to EOC communications. An alternate EOC is located at the Prince Frederick
Fire Department located on Route 2 and 4, at the intersection with Monitor Way, should
the primary EOC become inoperable or unusable.

The ultimate responsibility for Emergency Management of any disaster rests with the
Calvert County Board of Commissioners. The Board is responsible for all policy-level
decisions which are implemented through the County Administrator. A Public Information
Officer is responsible for preparing news releases and coordinating the release of
information to the media and the public.

Annex A of the County’'s Emergency Operations Plan lays out the procedures to be used
by the County’s Emergency Management staff in the operation of the Emergency
Operations Center during major emergency or disaster situations.
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The Communications Annex (Annex B) provides information on communication
capabilities during emergency situations when the Emergency Operations Center has
been activated. The Annex identifies the organization and responsibilities of a number of
agencies including the Emergency Management Agency; county departments with
communication capabilities; Calvert Control; Fire, Rescue, and Police services; and
Radio Amateur Civil Emergency Services.

Evacuation issues are addressed in Annex C of the County’s EOP. The purpose of this
Annex is to provide for an orderly and coordinated evacuation in the event of
evacuations such as a riverine flood, hurricane, hazardous materials incident, fixed
nuclear facility incident, major fire or transportation accident or terrorist attack. The
measures considered for control and coordinating when planning for an evacuation
include the geographic area; traffic control points; assembly points; and shelters.

Currently, there is no flood-specific response plan for Calvert County. However, since
the County is subject to periodic hurricanes and since these hurricanes can produce
events as high winds, heavy rainfall, storm surge, tornadoes, flooding or a combination
of these, Annex O of the County's EOP — Hurricane Plan - establishes policies and
procedures for direction and control during a hurricane emergency.

The Emergency Public Information Officer prepares public information releases to advise
residents of areas affected and actions to be taken, i.e. assembly points for persons
without private transportation, evacuation routes to be used, etc. and insures that current
and accurate information is available for dissemination.

The County’s Emergency Management website also provides a link to emergency
management information: www.co.cal.md.us/residents/safety/emergency/ and to
resources including state and federal agencies and the American Red Cross.

Table 5.1 indicates specific agencies within the County that are responsible for various
aspects during a flood emergency situation.

Table 5.1 Agency responsibilities for flood emergency responses

Action Responsible Agency

Ordering an evacuation Emergency Management in conjunction with the
Board of County Commissicners

Activating the emergency operations center | Emergency Management

Opening and operating evacuation shelters | EOC activates the shelters if the Board of Education
and Department of Social Services agree. Only
schools with shower facilities (high schools) are
used as shelters

Sandbagging certain areas Property owners are primarily responsibie for
sandbagging with some assistance from Public
Works.
Closing levee and floodwall systems City of Chesapeake Beach
Closing streets or bridges Public Works, Transportation, and Law Enforcement
Monitoring water levels at the high hazard Public Works, all bridges are privately owned
dams which fall outside the city limits
Shutting off power to threatened areas Southern Maryland Electric Cooperative, BG&E
Releasing children from school Board of Education
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Critical Facilities Protection

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
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.

Based on data in the State Hazard Mitigation Plan, the counties surrounding the
Chesapeake Bay have an increased risk of Category 1 Storm damage. Calvert County is
home to 17 critical facilities at risk making up nine percent of all critical facilities at risk in
Maryland. The total value at these 17 facilities is over $5.2 million.

Table 5.2 Number and value of critical and state-owned facilities at extreme risk of tidal
and coastal flooding from a Category 1 storm

Jurisdiction Facilities Val.ufe_of Valye of t?pptents Total \."f".ue of
Facilities in Facilities Facilities
Calvert 17 $2,171,252 $3,036,947 $5,208,199
Maryland Total 186 $93,633,509 $116,002,283 $209,635,792
% of Total 9.1 23 2.6 25

Calvert County is also among the jurisdictions with the greatest number of State-owned
and critical facilities at-risk from a Category Il Coastal Storm (other counties include
Worcester, Dorchester and Somerset Counties). Calvert County accounts for seven
percent of all the critical facilities at-risk from a Category Il Costal Storm (total value of
over $7 million).

Table 5.3 Number and value of critical and state-owned facilities at extreme risk of tidal
and coastal flooding from a Category 2 storm

Jurisdiction Num_b‘e_r of Val.u-e‘of Valye of (;?ptents Total \_!gl_ue of
Facilities Facilities in Facilities Facilities
Calvert 18 $2,961,994 $4,131,158 $7,093,152
Maryland Total 256 $155,508,205 $165,253,845 $350,762,050
% of Total 0.7 1.9 25 2.0
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Post-Disaster Recovery and Mitigation

Post disaster recovery refers to steps taken by communities to prepare people and
property after a disaster and for the next disaster. These activities are implemented
during recovery to keep people from immediately going “back to normal” (i.e., the way
they were before the disaster). While recovery operations follow a disaster, mitigation
actions are undertaken when communities are in ‘quiet’ mode, prior to a disaster or
several months after a disaster occurs in order to reduce the impact of a disaster.

Some examples of recovery actions include the following:
s Clearing streets,
e Cleaning up debris and garbage;
e Patrolling evacuated areas to prevent looting;
¢ Providing safe drinking water;
« Monitoring for diseases and vaccinating residents for diseases such as tetanus;
and
o Regulating reconstruction to ensure that it meets all code requirements.

Some examples of mitigation actions include the following:
«  Conducting a public information campaign to advise residents about various
mitigation alternatives that could be considered,
e Assessing damage to public facilities and developing measures to mitigate
hazards in the future;

e  Acquiring substantially or repeatedly damaged properties from willing sellers; and

o Applying for post-disaster mitigation funds.

The Calvert County Emergency Management Agency ensures that the Federal, State
and County activities are implemented with respect to emergency management
procedures. The County’'s Emergency Operations Plan lists tasks and responsibilities of
various entities in the County and its municipalities, during an emergency situation. If
County resources prove to be inadequate during an emergency; assistance for
equipment, supplies, and personnel may be obtained through the negotiated mutual-aid
agreements with surrounding counties (Charles and St. Mary’s Counties). The County
has also developed working relationships with volunteer organizations in the
incorporated communities and rural areas.

The Calvert County Emergency Operations Plan identifies actions to be taken by the
government of Calvert County, Board of County Commissioners and by cooperating
private organizations, to prevent disasters and to reduce the vulnerability of county
residents to any disasters that may strike, to establish capabilities for protecting citizens
from the effects of disasters, and to provide for recovery in the aftermath of any
emergency involving extensive damage or debilitating influence on the normal pattern of
life within the community. The Basic Plan and all 16 Annexes are working documents
and are reviewed and revised on an ongoing basis.

The Basic Plan identifies the organizations and assigned responsibilities of a number of
key personnel including the President of the Board of County Commissioners, Director of
Emergency Management, Board of County Commissioners, Public Information Officer,
Calvert Control, Fire Rescue EMS Coordinator, Fire Service, EMS Service, Police
Department, Maryland State Police, Health Services, Social Services, School Board,
Red Cross, and various County departments.
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The 2004 Calvert County Hazard Mitigation Plan discussed in Chapter 3 was funded by
FEMA and the Maryland Emergency Management Agency. The Plan provides
recommendations for the mitigation of a number of different hazards including flood that
pose a risk to the County’s structures and residents

After a disaster, various types of assistance may be available to the County by local,
state and federal governments. In the event of a Presidential disaster declaration, the
County becomes eligible for Individual Assistance (IA) and Public Assistance (PA).
Individual Assistance is typically funded by the US Small Business Administration and
other federal, state, and local agencies that support the program and are designed to
provide help to individuals and businesses, homeowners and renters, as they recover
from disasters.

The Public Assistance program is largely funded by FEMA with local and state matches.
The PA program provides cost reimbursement aid to local governments (state, county,
local, municipal authorities, and school districts) and certain non-profit agencies that
were involved in disaster response and recovery programs or that suffered loss or
damage to facilities or property used to deliver governmental-like services.

Annex D - Damage Assessment Part Il of the County’'s Emergency Operations Plan
prescribes the procedures, responsibilities and actions to be taken by the Calvert County
Emergency Management Agency and other County agencies in order to determine the
extent and impact of damage caused by a manmade or natural disaster. These agencies
include: Planning and Zoning, Public Works, Emergency Management, County Roads
Department, Superintendent of Schools, Public Information Office, and American Red
Cross, among others. Most post-disaster damage assessment efforts within the County
are carried out cooperatively between the Emergency Management Agency and the
Public Works Department. These entities, along with the Floodplain Administrator
(Planning and Zoning) should be responsible for coordinating activities with the Flood
Mitigation Steering Committee after a flood event, to ensure that the applicable
mitigation actions are brought to the County Commission for potential implementation.
This coordination should be reflected in the update of the County’'s Emergency
Operations Plan.
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CHAPTER 6: STRUCTURAL PROJECTS

introduction

Structural projects such as reservoirs, levees and floodwalls, channel improvements,
crossings and roadways, drainage and storm sewer improvements, and drainage system
maintenance are designed to control floodwaters. Based on their sheer magnitude,
structural flood control is generally the most expensive type of mitigation measure in
terms of installation costs, maintenance requirements and environmental impacts. It,
therefore, requires considerable thought and analysis before a structural project is
selected. Since these projects often have regional or watershed-wide implications, they
could be planned, funded and implemented by regional agencies such as watershed
authorities. While flood control projects can be beneficial, they also have disadvantages.

Advantages
e Flood control projects can provide the greatest amount of protection for land area
used.

e Due to land limitations, they may be the only practical solution in some
circumstances.

e They can also be beneficial to the community for water supply and recreational
uses.

e Regional detention may be more cost-efficient and more effective than requiring
numerous small detention basins.

Disadvantages

e They disturb the land and disrupt natural water flows, often destroying wildlife
habhitat.

e They require regular maintenance in order to function properly.

e They are built to a certain flood protection level that can be exceeded by larger
floods, causing extensive damage.

e They can create a false sense of security as people protected by a project often
believe that no flood can ever reach them.

e They end up promoting more intensive land use and development in the
floodplain.

Reservoirs and Dams

Reservoirs control flooding by holding high flows behind dams or in storage basins. After
a flood peaks, water is released or pumped out slowly at a rate that the river can
accommodate downstream. The lake created may provide recreational benefits or water
supply (which could help mitigate a drought). Reservoirs are suitable for protecting
existing development downstream from the project site. Unlike levees and channel
modifications, they do not have to be built close to or disrupt the area to be protected.
Reservoirs are most efficient in deeper valleys where there is more room to store water,
or on smaller rivers where there is less water to store. Building a reservoir in flat areas
and on large rivers may not be cost-effective, because large areas of land have to be
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purchased. In urban areas, some reservoirs are simply manmade holes with the capacity
to store floodwaters.

On the other hand, reservoirs and detention basins can have the following
disadvantages:
e There is the threat of flooding to the protected area if the reservoir's dam fails;
e There is a constant expense incurred for management and maintenance of the
facility;
e They may fail to prevent floods that exceed their design levels;
» Sediment deposition may occur and reduce the storage capacity over time;
e They can impact water quality as they are known to affect temperature, dissolved
Oxygen, Nitrogen, and nutrients; and
e If not designed correctly, they may cause backwater flooding problems upstream.

There are no reservoirs in Calvert County. Storm water management ponds are evident
throughout the county. The Victoria Station and Chesapeake Ranch Estate subdivisions
contain large stormwater facilities.

The 2005 Maryland Hazard Assessment lists six dams in Calvert County*. All of the
county’s dams are of earthen construction. Five of the dams are rated as being in good
condition. Bowen Farm Pond at the Battle Creek Cypress Swamp (low hazard) is rated in
poor condition by MDE.

Levees/Floodwalls

Earth barriers are termed as levees and concrete or steel barriers between the
watercourse and the property to be protected are termed floodwalls. Levees occupy
more space than floodwalls; therefore, when adequate space for a levee is not available,
floodwalls are used, even though they are usually more expensive than levees. Levees
and floodwalls may not be constructed in the floodway. Designs for both levees and
floodwalls must provide for access through (e.g., watertight closures) or over (e.g.,
ramps or stairs) the barrier. In addition, the designs for both levee and floodwall projects
must compensate for any loss of flood storage that will result from construction. There
are no floodwalls in the unincorporated areas of the county. The Towns of North Beach
and Chesapeake Beach each have a floodwall. Chesapeake Beach has a flood gate and
sea wall. Both communities reported having revetment projects.

Bridge Modifications

Modifications to bridges involve the replacement, enlargement, or removal of existing
bridge decks at roadway and railway crossings. Often bridges are not large enough to
pass flood flows, resulting in floodwater backing up upstream of the structure.

Highways and bridges are maintained by the County’s Public Works Department. Table
6.1 identifies a total of 14 bridges. These bridges are inspected by professionals trained
by the Maryland State Highway Administration every two years in accordance with
State’s Safety regulations.

* Data from MDE’s Dam Inventory
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Table 6.1 Calvert County bridges

Bridge Number | Road Water Crossing
C-0001 Ward Road Tributary of Hall Creek
C-0003 Chaneyville Road Graham Creek
C-0004 Huntingtown Road Cocktown Creek
C-0005 Dalrymple Road Fishing Creek

C-0006 Hardesty Road Fishing Creek

C-0007 Cox Road Sewell Branch
C-0010 Parran Road St. Leonard Creek
C-0012P Ball Road St. Leonard Creek
C-0013 Stinnett Road Plum Point Creek
C-0014B Stoakley Road Mill Creek

C-0015B Olivett Road Old House Cove
C-0016 Lower Marlboro Road (Wharf) | Patuxent River
C-0018B German Chapel Road Battle Creek

C-0019 Mill Branch Road Tributary of Chew Creek

Source: Calvert County Bridge/Structure Inventory and Postings — County Public Works Department

Two main bridges over the Patuxent River connect Calvert County to St. Mary’'s and
Charles Counties: the Thomas Johnson Memorial Bridge at Solomons and the Route
231 Bridge at Hallowing Point. The Maryland State Highway Administration (SHA) is in
the process of a planning study on MD Route 4 from MD Route 2 to MD Route 235. The
project includes improvements to the MD 4 crossing of the Thomas Johnson Bridge. The
purpose of the study is to address congestion and high traffic volume on the bridge
particularly during peak periods.

Channel Improvements

Channels can be improved by making them wider, deeper, or straighter. Improving
channel conveyance causes more water to flow through it at a faster rate. However,
channel ized streams could create or worsen flooding problems downstream as larger
volumes of water are transported at a faster rate.

While channel improvements are one-time projects, they have to be maintained to clean
out blockages caused by overgrowth or debris. Some communities also pass ordinances
prohibiting dumping and making riverfront owners responsible for maintaining their
areas. A proper maintenance program includes picking up debris as well as riparian
restoration, i.e., removing non-native growth. By planting native grasses and plants,
there are fewer sources of logs and woody debris, soils are better stabilized, bank
erosion is reduced and habitat is improved.

The County’s Department of Public Works conducts channel improvements and
addresses all drainage issues. The Department is also in charge of clearing debris and
carrying out routine maintenance throughout the year
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Dredging

Dredging is a form of conveyance improvement. Dredging may not be effective in most
cases given the large volume of water that comes downstream during a flood, and so
removing a foot or two from the bottom of the channel will have little effect on the height
of the flood. Dredging is not a permanent improvement. Unless in-stream and/or tributary
erosion are corrected upstream, the dredged areas usually fill back in within a few years,
and the process and expense have to be repeated. In order to protect the natural values
of the stream, Federal law requires a Corps of Engineers permit before dredging can
proceed. This can be a lengthy process that requires much advance planning and many
safeguards to protect habitat.

Diversion

A diversion is a new channel that sends floodwaters to a different location, thereby
reducing flooding along an existing watercourse. During normal flows, the water stays in
the old channel. During flood flows, the floodwaters spill over to the diversion channel or
tunnel, which carries the excess water to a receiving lake or river. Unless the receiving
water body is relatively close to the flood-prone stream and the land in between is low
and vacant, the cost of creating a diversion can be prohibitive. Where topography and
land use are not favorable, a more expensive tunnel is needed. Sometimes diversions
could cause new flood problems when diversion channels may be blocked by residents
who do not understand, or disagree with, their purpose.
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CHAPTER 7: NATURAL RESOURCE PROTECTION

Introduction

While open space is an amenity and serves the community in the form of parks,
greenways, recreational opportunities, and golf courses, it also serves a beneficial
function: it reduces the vulnerability to flooding when the floodplain is preserved as open
space. Preserving floodplains, wetlands, and natural water storage areas enables the
existing stormwater storage capacities of an area to be maintained. Open space can
exist in the form of preserved open lands, purchased, or dedicated by developers in the
form of easements.

Natural resource protection activities focus on preserving floodplains and watersheds,
thereby improving their naturally beneficial functions. These functions include: storage of
floodwaters, absorption of flood energy, groundwater recharge, removal/filtering of
excess nutrients, pollutants, and sediments from floodwaters, habitat for flora and fauna,
and recreational and aesthetic opportunities, among others. These measures are
implemented by a variety of public and private parties ranging from local park districts,
forest preserves and regulatory agencies to land developers and farmers. The following
five natural resource protection activities are discussed below in light of reducing Calvert
County's susceptibility to flood damage and also in improving the quality of life in the
community: 1) wetland protection and forest conservation; 2) erosion and sedimentation
control: 3) river restoration; 4) best management practices; and 5) dumping regulations.

Wetland Protection and Forest Conservation

Wetlands are often found in floodplains and depression areas of a watershed and also
serve as a natural filter to help improve water quality and provide healthy habitat for fish,
plants, and wildlife. Wetlands receive and store floodwaters, thus slowing and reducing
downstream flows and protect shorelines from erosion. Wetlands are regulated by the
U.S. Army Corps of Engineers and the U.S. Environmental Protection Agency under
Section 404 of the Clean Water Act. Both these agencies are required to authorize
individual permits. There are also nationwide permits that allow small projects that meet
certain criteria to proceed without individual permits. The purpose of the permit is to
protect wetlands by preventing development that would adversely affect them, and if that
is indeed the case, wetlands are required to be mitigated. Wetland mitigation can include
creation, restoration, enhancement or preservation of wetlands. The appropriate type of
mitigation is addressed in each permit. Development regulations and educating property
owners and local officials on the benefits are some ways to protect wetlands.

The County’s wetlands are protected and regulated through the Maryland Department of
the Environment. However, the County’s wetland protection regulations are more
stringent than that of the State’s regulations. The County requires a 50-foot buffer
around all non-tidal wetlands while the State only requires a 25-foot buffer. Filling of
wetlands is prohibited for single-family dwellings except for unavoidable driveway or
road crossings. All subdivision plats are required to show buffers.
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Based on the County’s floodplain ordinance, encroachment by developments in not
allowed without State of federal permits. The applicant is required to demonstrate that no
alternatives exist and that the encroachment is at the minimum amount necessary.

The Maryland Forest Service defines a buffer of at least 50 feet to be forested on each
side of a stream with an increase of four feet for every one percent increase in slope.
Article 8.3 of the County’s Zoning Ordinance addresses forest conservation
requirements. Any residential construction activity that does not result in the cumulative
cutting, clearing, or grading of more than 30,000 square feet of forest on lots greater or
equal to 40,000 square feet in size and 10,000 square feet of forest on lots less than
40,000 square feet in size of a forest the area is not subject to the requirements of a
previous Forest Conservation Plan.

Erosion and Sedimentation Control

Erosion occurs along stream banks and shorelines when the volume and velocity of flow
or wave action destabilize and wash away the soil. Surface water runoff can erode soil
from construction sites, sending sediment into downstream waterways. This sediment
tends to settle down when the water flow slows down and can clog storm sewers, drain
tiles, culverts and ditches and reduce the water transport and storage capacity of river
and stream channels, lakes and wetlands. When channels are constricted and flooding
cannot deposit sediment in the bottomlands, it results in clogged streams or increased
dredging costs. These issues are addressed through sedimentation and erosion
measures which include: phased construction, minimal land clearing, and stabilizing
bare ground as soon as possible with vegetation and other soil stabilizing practices.
Erosion and sedimentation control regulations mandate that these types of practices be
incorporated into construction plans. They are usually oriented toward construction sites
rather than farms. The most common approach is to require applicants to submit an
erosion and sediment control plan for the construction project.

Erosion and sediment control practices are required to be in conformance with the 1994
Maryland Standards and Specifications for Soil Erosion and Sediment Control published
jointly by Water Resources Administration, Soil Conservation Service and State Soil
Conservation Committee. Sediment and erosion control approval must be obtained from
MDE if more than 5,000 square feet of surface area or more than 100 cubic yards is
disturbed.

The County’s Erosion and Sediment Control Ordinance requires all development in the
floodplain to have a sediment control and stormwater management control permit. A
grading permit and implementation of soil erosion and sediment controls is required for
any development that results in disturbance greater than 5,000 square feet of land area
and more than 100 cubic yards of earth, cut or fill.

Best Management Practices

The term Best Management Practices (BMPs) refers to design, construction and
maintenance practices and criteria that minimize the impact of stormwater runoff rates
and volumes, prevent erosion, protect natural resources and capture nonpoint source
pollutants (including sediment). In addition to preventing increases in downstream
flooding and minimizing water quality degradation, BMPs preserve beneficial natural
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features onsite, maintain natural base flows, minimize habitat loss, and provide multiple
uses of drainage and storage facilities.

Point source pollutants come from pipes such as the outfall of a municipal wastewater
treatment plant. They are regulated by MDE. Non-point source pollutants come from
non-specific locations and are harder to regulate. Examples of non-point source
pollutants are lawn fertilizers, pesticides, and other farm chemicals, animal wastes, oils
from street surfaces and industrial areas and sediment from agriculture, construction,
mining and forestry operations.

The County’s Storm water Management Ordinance directly references the State’s
Stormwater and Design Manual which informs developers how to implement BMPS into
their designs.

The County’s Zoning Ordinance lists criteria for development in the Intensely Developed
areas: In the case of new development, technologies are required to be used to
minimize adverse impacts to water quality caused by stormwater. If these technologies
do not reduce pollutant loadings by at least 10 percent below the level of pollution on the
site prior to development, then offsets should be used to reduce pollutant loadings by at
least 10 percent of the predevelopment levels by: 1) Installing a new BMP in an existing
urbanized area not already served by a stormwater BMP; 2) Installing or financing an
agricultural BMP in the Resource Conservation Area; and 3) Modifying an existing
stormwater BMP to improve its pollutant removal capability.

Dumping Regulations

While BMPs address pollutants that are liquids or suspended in water that are washed
into a lake or stream, dumping regulations address solid matter, such as shopping carts,
appliances and landscape waste that can be accidentally or intentionally thrown into
channels or wetlands. Although these materials may not pollute the water, they can
obstruct flows and reduce the channels’ and wetlands’ ability to convey or clean
stormwater. Many cities have nuisance ordinances that prohibit dumping garbage or
other “objectionable waste” on public or private property. People may not realize the
consequences of their actions and for example, may fill in the ditch in their front yard
without realizing that it is needed to drain street runoff. Therefore, a dumping
enforcement program could prevent this and help in educating people on the same.
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CHAPTER 8: PUBLIC INFORMATION

Introduction

The public outreach and awareness aspect of flood mitigation involves the dissemination
of pertinent information to residents, businesses, and local officials about hazards such
as flooding. These actions are intended to educate the community and encourage them
to be better prepared to face a hazard. Public information can be disseminated in many
ways. The following six methods are discussed in this chapter: 1) Map information; 2)
Library and websites; 3) Outreach projects; 4) Technical assistance; 5) Real estate
disclosure; and 6) Educational programs.

Map Information

FEMA'’s Flood Insurance Rate Maps provide valuable information about past and
potential flood hazards and can help residents and businesses who are aware of the
potential hazards to take steps to avoid problems and/or reduce their exposure to
flooding. Flood maps are also to be used by real estate agents and potential home
owners to determine if a property is flood-prone and whether flood insurance may be
required.

Staff from Calvert County’s Planning and Zoning Department (floodplain administrator)
offer a walk-in service and assist residents by providing them with information on
hazards, flooding outside of mapped areas, and zoning. They also explain flood
insurance, property protection measures and mitigation options available to property
owners. The Staff also assists in submitting requests for map amendments and revisions
when needed, to show that a building is outside the mapped floodplain. FIRMs are
available to the public at the County’s Planning and Zoning Department.

Library and Web Sites

The community library and local web sites are common places for residents to seek
information on hazards, hazard protection, and protecting natural resources. Interested
property owners can read or check out handbooks or other publications that cover their
situation. Libraries also have their own public information campaigns with displays,
lectures, and other projects, which can augment the activities of the local government.
However, more recently, web sites have become popular as research tools as they
provide quick access to a wealth of public and private sites and sources of information.

The Central Library is located on Costly Way in Prince Frederick. Branch libraries are
located in Owings (Fairview Branch), Lusby (Southern Branch) Chesapeake Beach
(Twin Beaches Branch). The County also has an Outreach Van that visits local agencies
and institutions. The libraries stock flood-related books and publications. The libraries’
website offers a search feature where flood related books, publications and DVDs may
be viewed by typing the keywords on their website:
http://64.26.86.236/uhtbin/cqisirsi/OkCmVhCuMv/COMMINFEQ/198170056/60/1180/X
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The Calvert County Emergency Management website offers a link to flood preparedness
information on its homepage: http://www.co.cal.md.us/residents/safety/emergency/flood/

Information on how to prepare before, during, and after a flood is detailed on the site.
Separate web pages are included for tornado, hurricane, and winter storm
preparedness. The webpage also contains information on evacuation procedures.

Outreach Projects

Outreach projects are designed to provide property owners information on property
protection. Outreach materials may include funding sources, newspaper articles, flood
protection techniques, etc. Other ways to disseminate information to the public include:
displays in public buildings or shopping malls;

e articles and special sections in newspapers;

e radio and TV news releases and interview shows;

« flood protection video for cable TV programs or to loan to organizations;

« presentations at meetings of neighborhood groups, realtors, bankers, or other

special interest groups;

e open houses that discuss flood-proofing techniques;

e web site notices with hyperlinks to other sources of information; and

e school curriculums on flood preparedness and flood safety.

Calvert County has offered outreach in the following forums: A workshop on floodplain
management for surveyors and the public was conducted in July 2008 to fulfill a
requirement for the forest conservation regulations; the annual Patuxent River
Appreciation day is held by the County Environmental Commission where educational
outreach activities are conducted; the County Environmental Commission writes articles
on various topics for local newspapers; and the County’s Emergency Management
Department participates in some passive educational outreach through postings on their
website and brochures. They also participate in community events and encourage
residents to purchase NOAA radios.

The County Commissioners launched a monthly electronic email newsletter in July 2009.
This is distributed via the internet to anyone subscribing via the initiation link on the
county website (http://www.co.cal.md.us/). The principal use of the newsletter is for
economic development but they will include other items of interest.

Technical Assistance

Technical assistance is typically provided by experts such as the local floodplain
manager or building department staff who offer free advice and guide residents. Some
building department or public works staff visit properties and offer suggestions. Most can
recommend or identify qualified or licensed companies, to assist homeowners who are
unsure of the project or the contractor. Technical assistance can be provided in one-on-
one sessions with property owners or can be provided through seminars or open houses
on specific topics such as: retrofitting techniques, selecting qualified contractors, and
carrying out preparedness activities.

Another effective technique is called a flood audit. This involves a flood expert to visit a
flood prone site, locates past and potential (e.g., the 100-year) flood depths on the
property, and discusses alternative protection measures with the owner. The owner is
given a written report with recommendations and a photograph of the property showing
flood depths.
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The County’s Floodplain Administrator provides technical assistance and advice on
development projects that are proposed in the floodplain. The Planning and Zoning
Department offers information to homeowners who are interested in retrofitting their
homes.

Real Estate Disclosure

In many instances, people feel, in hindsight, that they would have taken steps to protect
themselves from a disaster such as a flood if they had known their property was in a
flood-prone area. Based on Federal law, federally regulated lending institutions must
advise applicants for a mortgage or other loan that is to be secured by an insurable
building that the property is in a floodplain as shown on the Flood Insurance Rate Map.
Flood insurance is required for buildings located within the base floodplain if the
mortgage or loan is federally insured. However, because this requirement has to be met
only 10 days before closing, often the applicant is already committed to purchasing the
property when they first learn of the flood hazard.

Maryland Real Property Disclosure Act: Effective October 1, 2005, a new Maryland law
took effect that substantially affects residential real estate sales within the State. Under
the new law, a seller of residential real property - unless otherwise exempt - would still
be required to complete and deliver to the purchaser a disclosure or disclaimer
statement. In addition to this, a seller - whether the seller elects to give the disclosure or
disclaimer - is required to disclose to the purchaser, any latent defects of which the seller
has actual knowledge. Under the new law, a latent defect is defined as material defects
in real property or an improvement to real property that a purchaser would not
reasonably be expected to ascertain or observe by a careful visual inspection of the real
property and which would pose a direct threat to the health or safety of the purchaser or
an occupant of the real property, including a tenant or invitee of the purchaser.

In Calvert County, there is no real estate disclosure requirement at this time.

Educational Programs

Environmental education programs can teach children about natural hazards, their
cause and effect, and ways to be better prepared to face hazards, which can, in turn, be
imparted to their parents. Assignments on developing an emergency kit for specific
hazards can get parents interested and become involved in the exercises. Educational
programs are typically undertaken by schools, park and recreation departments,
conservation associations, and youth organizations, such as the Boy Scouts, Campfire
Girls and summer camps.

The Board of Education and Chespax support environmental clubs in high schools
county-wide. The County also has a recycling program.
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CHAPTER 9: GOALS AND OBJECTIVES

Introduction

The Mitigation Strategy serves as the long-term roadmap for reducing potential losses
identified in the earlier sections of the report. This Chapter identifies goals and objectives
to help the County to be better prepared to face flooding and specific actions that should
be implemented to reduce the community’s vuinerability to flooding.

Goals and Objectives

The goals and objectives form a basis upon which, specific mitigation actions will be
developed. During the Steering Committee meetings held in March and April 2009 and
the Public Meeting held in April 2009, citizens and local government representatives
discussed the findings of the vulnerability assessment, its implications for flooding, and
actions that needed to be taken to mitigate the flood risk to the unincorporated areas of
the County as well as the municipalities. With this in mind, mitigation goals and
objectives have been developed. For the purpose of this report, goals and objectives
have been defined as the following:

e Goals are general guidelines that explain what is to be achieved. They are usually
broad policy-type statements, long term and represent global visions.

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

The following goals and objectives developed in this Plan have been divided into the
same six categories, as chapters 3 through 8 in the report: prevention; property
protection; structural projects; natural resource protection; emergency services; and
public information.

Prevention

Goal 1: Direct population concentrations away from known or predicted high flood
hazard areas through appropriate regulations

o Address hazard mitigation goals through existing plans and ordinances.

e Examine ordinance, and include language to ensure that any new development
does not increase the vulnerability to flooding and make changes if required.

« Continue to ensure that the current building codes, floodplain ordinances,
wetland protection, and erosion and sediment control standards are properly
enforced.

e Consider a multi-objective management approach that promotes public
involvement & coordination of floodplain management with other community
concerns such as economic development, housing, water quality, and recreation.

e Ensure continued coordination and notification procedures between departments
within the County and municipalities that are responsible for implementing flood
mitigation activities.
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Property Protection
Goal 2: Ensure new construction and reconstruction is resistant to flood damage.

e  Encourage owners of high-risk, pre-FIRM residential structures to use retrofitting
techniques to avoid repeated flooding.

e  Support projects and programs to retrofit, relocate/acquire structures that are
susceptible to repetitive flooding.

e Emphasize the importance of flood insurance to residents.

Natural Resource Protection

Goal 3: Existing natural resources and open-space within the floodplain and watersheds
should be protected.

® Ensure all acquired properties are cleared and remain in public ownership in
perpetuity.

Emergency Services
Goal 3: Ensure continued coordination during emergencies.
o Evaluate coordination and notification procedures.

Goal 4: Ensure critical facilities are less vulnerable to flooding.

e Identify appropriate mitigation techniques for critical facilities in the floodplain.

Structural Projects

Goal &: Reduce potential disruption of the County’s infrastructure during hazard events.

e  Ensure regular maintenance of the County’s critical facilities and infrastructure
within the 100-year floodplain.

Natural Resource Protection

Goal 6: Protect existing natural resources and open-space within the floodplain and
watersheds.

»  On FEMA acquired properties (buy-outs), ensure all structures are removed and
the property remains in public ownership in perpetuity.

e Consider best management practices for development in the 100-year floodplain.

e Encourage the maintenance and/or establishment of native vegetation in the
floodplain.
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Public Information
Goal 7: Increase flood-awareness among county residents.

« Involve community residents in the implementation of this Flood Mitigation Plan
and in protecting their lives and property.

« Develop a coordinated outreach strategy to make citizens aware of and informed
on flooding.

Mitigation Actions

This section includes specific mitigation projects that have been derived from the goals
and objectives in Chapter 9 that should be implemented over a period of time. The
mitigation actions developed have once again been classified in the same six categories
as are the goals and objectives. For each action item, the relevant issue and the goal(s)
the action supports are identified. The agency or agencies responsible for
implementation as well as applicable funding sources, an approximate cost, and general
timeline for the implementation of each mitigation action are included. A detailed list of
funding sources is provided at the end of this chapter. The abbreviations used below in
the mitigation actions refer to the funding resources listed at the end of this chapter.

Prevention

Action 1a: Based on sea level rise and wave action, adopt a 2-foot minimum freeboard

{currently 1 foot) above the Base Flood Elevation (BFE) for the county and
municipalities.

Goal: 1

Responsible Agencies: Planning and Zoning
Possible Funding Sources: None required
Approximate Cost: Staff time

Timeline: 1-2 years

Action 2a: Review zoning density and restrict zoning to low density in 100-year
floodplain (conservation, agricultural or large lot residential use) outside the town

centers.

Action 2b: Consolidate the floodplain ordinance into the County’s Zoning Ordinance.
Goal: 1

Responsible Agencies: Planning and Zoning

Possible Funding Sources: None Required

Approximate Cost: Staff time

Timeline: 1-2 years

Action 3; Emphasize the criticality in rejoining the CRS program. Hire a consultant to

complete the CRS application and develop a template for future use.
Goal: 1

Responsible Agencies: Planning and Zoning
Funding Source: PDM

Approximate Cost: Consultant Fees
Timeline: 3-5 years
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Action 4a: Riverine dFIRMs have been completed and coastal dFIRMs are undenway.|
Incorporate coastal information once available and dFIRM information into future flood
mitigation planning efforts.

Action 4b: Continue to require that recorded subdivision plats show the 100-year

Responsible Agencies: Planning and Zoning
Funding Source: None required
Approximate Cost: Not applicable
Timeline: 1-2 years

Property Protection

Action 5a: Consider elevation or acquisition of the identified repetitive loss properties in
specific areas —all of Cove Point; and Mears Drive and Bayside Road in Chesapeake

Beach.

Action 5b: Develop a comprehensive plan that identifies specific properties for
acquisition, demolition, or flood-proofing of structures in Cove Point Beach, Lusby.
Goal: 2

Responsible Agencies: Public Works, Emergency Management Division, Housing
Authority

Possible Funding Sources: FMA, PDM-C, SRL

Approximate Cost: To be determined

Timeline: 5+ years

Action 6: Consider lowering the threshold for cumulative substantial improvements from
50 percent to 40 percent so that more building projects meet the flood protection

standards.

Goal: 2

Responsible Agencies: Planning and Zoning - Division of Inspections and Permits
Funding Source: None required

Approximate Cost: Staff time

Timeline: 1-2 years

Action 7: Identify uninsured property owners in known flood hazard areas and encourage

them to purchase flood insurance.

Goal: 2

Responsible Agencies: Town Staff, Planning and Zoning
Funding Source: $10,000

Approximate Cost: Staff time

Timeline: 1-2 years
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Emergency Services

Action Ba: Identify more state-of-the-art capabilities to provide emergency notifications to
the public.

Action 8b: Ensure more complete notifications to the public throughout the county,
articularly in the northern end of the county where sirens are ineffective.
oal: 3
Responsible Agencies: Emergency Services
Possible Funding Sources: FMA, PDM-C, County Funds
Approximate Cost: $25,000-50,000
Timeline: 1-2 years

Action 9: Prepare a power-backup plan for county’s critical facilities. Incorporate

MC’s Reliability Project to improve power service to the county.
oal:

Responsible Agencies: Public Works

Possible Funding Sources: FMA, PDM-C, County Funds

Approximate Cost: $25,000-50,000

Timeline: 1-2 years

Structural Projects

Action 10: Continue to develop routine procedures that require examination of the
potential for flood damage to a road, bridge, culvert, water line or sewer line as well as
regular maintenance.

Goal: 5

Responsible Agencies: Public Works, Division of Inspections and Permits

Possible Funding Sources: PDM, FMA

Approximate Cost: Staff time

Timeline: 1-2 years

Action 11: Conduct a flood audit to identify ways to protect critical facilities in or near the
100-year floodplain: Industrial Park Wastewater Treatment Plant on Skipjack Road,
Chesapeake Beach Wastewater Treatment Plant; North Beach Water Treatment Plant;
North Beach Volunteer Fire Company; Our Lady Star of the Sea School; and Hallowing
Point Station and Solomon's Police Station. The flood audit should include a review of
the flood hazard at the site, low entry points, warning times, etc. as well as specific
mitigation options to prevent future damage.

Goal: 5

Responsible Agencies: Public Works, Division Inspections and Permits, Planning and
Zoning, Emergency Management

Possible Funding Sources: FMA, PDM

Approximate Cost: $100,000

Timeline: 5+ years
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Action 12a: Elevate the entrance into the Cove Point neighborhood to allow easier
access during emergency situations.

Action 12b: Investigate the possibility and feasibility of constructing a culvert with riser
from the southwest corner of the Cove Point freshwater marsh to the Chesapeake Bay

along Park Drive to mitigate flooding of Cove Point from freshwater sources.

Goal: 5

Responsible Agencies: Public Works, Division Inspections and Permits, Planning and
Zoning, Emergency Management, Cove Point community

Possible Funding Sources: FMA, PDM for 12a and 12b; 12c and 12d would be privately
funded by Dominion Cove Point LNG facility

Approximate Cost: >$150,000 Timeline: 5+ years

Natural Resource Protection
Action 13: Continue to implement BMPs during construction or as part of a project’s
design to permanently address nonpoint source pollutants. In addition to improving water

quality, BMPs can have flood related benefits. By managing runoff, they can attenuate
flows and reduce the peaks after a storm.

Goal: 6

Responsible Agencies: Planning and Zoning, Division of Inspections and Permits,
Environmental Commission

Funding Sources: County funds

Approximate Cost: Staff time

Timeline: 1-2 years

Public Information

Action 14a: Prepare a presentation to demonstrate what happens when future adverse
impacts caused by development are not accounted for, and the benefits of planning,
improved mapping and regulatory standards.

Action 14b: Include information on hazards in the County’s and municipalities’
newsletters (Calvert Currents) as well as the County’s website.

Action 14c: Conduct environmental and safety education programs to teach children
about flooding, forces of nature, significance of protecting watersheds and floodplains

and educate the floodplain property owners and elected officials.
Goal: 7

Responsible Agency: Public Information Office (Economic Development), Planning and
Zoning, Emergency Management Division, Public Libraries

Possible Funding Sources: FMA, PDM

Approximate Cost: $40,000-$50,000

Timeline: 1-2 years
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Action 15: Continue to promote the use of NOAA radios as a source of inmediate

information by disseminating information at public meetings, community and senior
centers, and citizen associations.

Goal: 7

Responsible Agency: Public Information Office (Economic Development), Planning and
Zoning, Emergency Management Division, Public Libraries

Possible Funding Sources: FMA, PDM

Approximate Cost: $40,000-$50,000

Timeline: 1-2 years

Action 16: Conduct training sessions on the use of dFIRMs to stakeholder groups
cludg planners, engineers, realtors, and community leaders.
oal:
Responsible Agencies: Planning and Zoning, Public Works
Funding Source: No funding required

Approximate Cost: Staff time
Timeline: 1-2 years

Action 17a: Make dFIRMs available for download on the County website.

Action 17b: Develop a map website that allows users to determine their FIRM zone and
other property information. Also consider adding links to gages to provide real-time water
levels and national weather service flood crest predictions. Include additional data with
aerial photographs and information on additional hazards, flooding outside mapped
areas, and zoning and development regulations.

Goal: 7

Responsible Agencies: Planning and Zoning, Technology Services Department
Possible Funding Sources: PDM, County Funds

Approximate Cost: $1 0,000-$1 5,000

Timeline: 1-2 years

Action 18: Introduce public awareness and outreach activities related to floodplain

management as part of the Patuxent River Appreciation Day activities.

Goal: 7

Responsible Agencies: Environmental Commission, Parks and Recreation Division,
Planning and Zoning

Possible Funding Sources: PDM

Approximate Cost: $10,000

Timeline: 1-2 years
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Municipality Recommendations

Action 19a: For a property in North Beach, consider the following actions: a) install water
equalizing vents to allow flooding without damage; and b) elevate all utilities above the
Base Flood Elevation.

Action 19b: For properties on Mears Drive in Chesapeake Beach, consider the following

actions: a) install water equalizing vents to allow flooding without damage; and b)
elevate all utilities to upper floor level.
Action 19c: Consider acquisition and demolition of properties on Bayside Road in
Chesapeake Beach. As a short-term option, install flood shields at all door openings and
evat all utilities above the Base Flood Elevation.

oal:
Responsible Agencies: Public Works, Planning and Zoning, Emergency Management
Funding Source: HMGP, SRL, FMA, PDM
Approximate Cost: To be determined (will vary with the number of properties)
Timeline: 5+years

Action 20: Investigate the feasibility of constructing a flood wall or other flood protection

measures in the Towns of Chesapeake Beach and North Beach that would protect the
sietial and commercial properties in the two towns.
oal:
Responsible Agencies: Public Works, Division Inspections and Permits, Planning and
Zoning, Emergency Management
Possible Funding Sources: FMA, PDM
Approximate Cost: >$1 50,000
Timeline: 5+ years

Plan Implementation

Action 21a: Work with the Flood Hazard Mitigation Steering Committee and members of
the public who are interested in flood-related issues to implement this plan and review its
progress.

Action 21b: Meet every six months to review projects that have been completed, altered,
or are no longer applicable.

Action 21c: Update the Flood Mitigation Plan every five years and after a flood event.
Action 21d: Integrate this Plan into the All-Hazard Mitigation Plan as an annex.

Goal: All goals

Responsible Agencies: Planning and Zoning, Public Works

Funding Source: No funding required

Approximate Cost: Staff time

Timeline: 1-2 years
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Response to Public Comment

Action 22. Investigate flooding of Western Shores Blvd. with the Western Shores Citizen

Association

Goal: 3,5and 7

Responsible Agencies: Planning and Zoning, Public Works, Public Safety
Funding Source: TBD

Approximate Cost: TBD

Timeline: 1-2 years

Funding Sources
The following funding sources provide grants for flood mitigation planning and project
related activities:

« Hazard Mitigation Grant Program (HMGP) — HMGP is administered by FEMA and
provides grants to states, tribes and local governments to implement hazard
mitigation actions after a major disaster declaration. The purpose of the program is
to reduce the loss of life and property due to natural disasters and to enable
mitigation activities to be implemented as a community recovers from a disaster.
Eligible projects include: elevating flood-prone homes or businesses; acquisition of
flood-prone homes from willing owners and returning the property to open space;
retrofitting buildings; and construction of floodwall systems to protect critical facilities.

|
e Pre-Disaster Mitigation (PDM) Program — The PDM program provides funds for
hazard mitigation planning and the implementation of mitigation projects prior to a
disaster event. The program provides technical and financial assistance to States
and local governments to assist in the implementation of pre-disaster mitigation
actions, which must be cost-effective and designed to reduce injuries, loss of life and
damage and destruction of property.

e Flood Mitigation Assistance (FMA) Program — FMA provides funding to assist
communities and states in implementing actions that reduce or eliminate the long-
term risk of flood damage to buildings, manufactured homes, or other National Flood
Insurance Program (NFIP) insurable structures with a focus on repetitive loss
properties. The NFIP enables property owners in participating communities to
purchase insurance as a protection against flood losses in exchange for State and
community floodplain management regulations that reduce future flood damages.
Three types of FMA grants are available to States and communities: 1)
planning grants to prepare Flood Mitigation Plans; 2) project grants to implement
measures to reduce flood losses, such as elevation, acquisition, or relocation of
NFIP-insured structures: and 3) technical assistance grants for the State to help
administer the FMA program and activities.

o Repetitive Flood Claims — The program provides funding to States and communities
to reduce or eliminate the long-term risk of flood damage to structures insured under
the NFIP that have had one or more claims for flood damages, and that cannot meet
the requirements of the Flood Mitigation Assistance (FMA) program for either cost
share or capacity to manage the activities. Eligible activities include: 1)acquisition of
properties and either demolition or relocation of flood-prone structures, where the
property is deed restricted for open space uses in perpetuity; 2) elevations; 3) dry
flood-proofing of non-residential structures; and 4) minor localized flood control
projects.
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Severe Repetitive Loss (SRL) - A SRL property is defined as a residential property

that is covered under a NFIP flood insurance policy and: 1) that has at least four
NFIP claim payments (including building and contents) over $5,000 each, and the
cumulative amount of such claims payments exceeds $20,000; or 2) for which at
least two separate claims payments (building payments only) have been made with
the cumulative amount of the building portion of such claims exceeding the market
value of the building. Eligible flood mitigation project activities under the SRL
program include: 1) acquisition and demolition or relocation of at risk structures and
conversion of the property to open space; 2) elevation of existing structures to at
least the base flood elevation; 3) minor physical localized flood reduction projects:
and 4) dry flood-proofing for historic properties.

Emergency Management Performance Grants (EMPG) — The EMPG program
provides resources to state and local governments to develop an all-hazards
planning approach to emergency management and to sustain and enhance all-
hazards emergency management capabilities.

Most State and Federal grant programs require local communities to provide at least part
of the necessary project funding in real dollars or through “in-kind” services. While the
percentage of local contribution varies from program to program, Local communities
need to assess their financial capability and resources to implement their hazard
mitigation action plans.
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CHAPTER 10 - PRIORITIZATION

Once the mitigation actions were finalized by the Hazard Mitigation Steering Committee,
mitigation actions were ranked based on the following evaluation criteria. The following
questions were taken into consideration while evaluating each factor:

Social Considerations — Life/Safety Impact

o  Will the project have minimal/direct/or significant impact on the safety of
businesses, residents, and properties?

e  Will the proposed action adversely affect one segment of the population?
e Wil the project be a proactive measure to reducing flood risk?

Administrative Considerations — Administrative/Technical Assistance

e s there sufficient staff currently to implement the project?
e |s training required for the staff to implement this project?

Legal Considerations — Statutory Requirements

e Does the action satisfy a statutory requirement?
e Does the action improve data collection and storage?

Economic Considerations — Project Cost

e What is the approximate cost of the project?
These considerations were then grouped into low, medium, and high categories and
assigned points: low - 3 points; medium - 5 points; and high - 10 points. Timelines for
these projects were also established as to when the projects would be initiated: Short

range projects — implemented within first 2 years; medium range projects - 3 to 5 years;
and long range projects — over 5 years.
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Table 10.1 Evaluation criteria for project ranking

Evaluation Value

Evaluation Criteria Low (L) Medium (M) High (H)
3 points 5 points 10 points
Life/Safety Impact Minimal/negligible Moderate number of | Significant number of
number of businesses, businesses, residents, | businesses, residents,
residents, properties properties affected by | properties affected by
; affected by action. action. action.
Administrative/Techn | No staff and/or training | Some staff Significant staffftraining
ical Assistance required to implement | staff/training required needed to implement
(staffing, funding, project. to implement project. project.
maintenance)
Statutory (codes, Does not satisfy a May require a change | Satisfies a statutory
plans, ordinances) statutory requirement to the code but action | requirement or does not

or requires a change

improves data

require a change to the

to the code. collection and storage. | code. Action may
improve data collection
and storage.
Project Cost >$250,000 350,000 to $250,000 <$50,000
Table 10.2 Ranking of flood mitigation actions
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Life/ Admin/ Timeline
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Action
No.
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19¢

20
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High-Priority Actions
The actions listed below received the highest scores based on the ranking.

Review zoning density and restrict zoning to low density in the 100-year
floodplain (conservation, agricultural or large lot residential use) outside the town
centers. Consolidate the floodplain ordinance into the County's Zoning
Ordinance.

Identify more state-of-the-art capabilities to provide emergency notifications to
the public.

Ensure more complete notifications to the public throughout the county,
particularly in the northern end of the county where sirens are ineffective.

Prepare a presentation to demonstrate what happens when future adverse
impacts caused by development are not accounted for, and the benefits of
planning, improved mapping and regulatory standards. Include information on
hazards in the County’s and municipalities’ newsletters as well as the County's
website. Conduct environmental and safety education programs to teach children
about flooding, forces of nature, significance of protecting watersheds and
floodplains and educate floodplain property owners and elected officials.
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¢ Continue to promote the use of NOAA radios as a source of immediate
information by disseminating information at public meetings, community and
senior centers, and citizen associations.

o Introduce public awareness and outreach activities related to floodplain
management as part of the Patuxent River Appreciation Day activities.

Plan Maintenance

Once this Plan has been reviewed by the Maryland Emergency Management Agency
(MEMA) and the Federal Emergency Management Agency (FEMA), the Plan will be
adopted by the Calvert County Board of County Commissioners. Since the Plan is
envisioned to be a 'living document’, plan adoption is not considered the final step in the
planning process but rather as a first step to implementation. The plan monitoring and
maintenance schedule is a cycle of events that involves periodic review, adjustments,
and improvement. This section establishes a method to monitor how the Plan will be
evaluated and maintained in the future.

In order to ensure that the Plan continues to provide a framework for reducing the flood
risk to the County, the Planning and Zoning Department will take responsibility to
convene an annual meeting of the Hazard Mitigation Steering Committee. At this
meeting, the Steering Committee will determine the status of each mitigation action.
Each action proposed in the Mitigation Plan will be categorized as one of the following:
completed, in progress, not started/delayed, modified, or cancelled. The Steering
Committee will assist the Planning and Zoning Department in preparing a status report
of the mitigation actions.

In addition to conducting an annual review of the Plan, the Steering Committee will
review the Plan within 30 days after a flood event. Each goal and objective will be
examined for its relevance and its validity to the changing situation in the County, and
the mitigation actions will be reviewed to ensure that they address any recent issues that
may have stemmed from the disaster.
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APPENDIX 1

Steering Committee Materials
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Calvert County
FLOOD MITIGATION PLAN

Mitigation Core Team Meeting #1
13 November 2008
1 0am-Noon
AGENDA

Introductions - Steve Kullen
e County Staff
¢« Mitigation Core Team Members

e Consultants
o Deepa Srinivasan, Vision Planning and Consulting

o Dr. Mike Scott, ESRGC

PowerPoint Presentation — Deepa Srinivasan and Dr. Mike Scott
e FMA Plan Requirements
e Overview of the Hazard Mitigation Planning Process
e Schedule
e Requested Information

Discussion - Group
e Hazard ldentification and Risk Assessment

e Mitigation Capability Analysis and Distribution of Questionnaires

Wrap-up - Deepa Srinivasan
e Next steps
e Schedule Mitigation Core Team Meeting #2
e Questions

Adjournment
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Flood Mitigation Plarn
Calvert County, MD

Calvert County Staff

Flood Mitigation Plan Steering Commuttee

Municipal Representatives

« North Beach, Chesapeake Beach

Consultants

« Deepa Srinvasan, President, Vision Planning B Consulting

. Dr Mike Scott, Director, Eastern Shore Regional 615
Cooperative @ Salisbury University

Public

Maryland Emergency Management Agency (MEMA)

Federal Emergency Management Agency (FEMA)

R N

Describe the planning process

Describe public nvolvernent

Include existing flood risk

Include number of estimated structures in the lloodplain
Identify repetilive loss structures

Identify extent of flood depth and damage potential
Discuss floodplain management gosals

Identify and evaluale feasible mit:gation actions
Present a strategy for reducing flood risks

Provide  strategy for continued comphance with NFIP
Describe procedures for ensuning implementztion,
reviewing progress, and making revisions

Provide documentation of Plan by legal authority

. 0083706213

73~ R o T
et PErpas e

23

To develop ¢ flood mitigatron plon towmprove (olven
County's resistance 10 floods by identifyng octions 1o redute the
impact of floods 16 county residents ond SUFUCtUres

Progect Carain

\ The Flood Mitigation Plan for Calvert County will:

Be consistent with Lthe requirements of the 44 Code of
Federal Regulations part 78.5 Flood Mitigation Plan
Development;

Help reduce the nsk of loss of hife, personalinjury and
property damage tothe County's residences and
businesses by identifying the flooc risk,

include mitigation sirategies 10 address the fiood risk
wittin the County, 3nd

Gain approval from the MEMA and FEMA, paving Lhe way
for future federal funding of flood mitigation projects.

» Organize steering committee and process
(meetings)
Assess hazards, risks, vulnerability
. Assess loca! capabilities
« Existing Plans, Programs, Policies

+ Personnel and Equipment Resources
+ LotalCodes and Zoning Ordinances
« Current 2nd Proposed Construction Projects
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Develop goals and objectives end mitigztion actions
Prevention

Propeny Protechion .
Pyblic pdutalien and Awarenezs

Watursl Resource Proteciion

.‘,mcrgrne,'Slr\"rn

Structural Projects

Wrie mitigation plan and pricotizc projects (Evaluation Criteniz
STAPLEE)

* Socisl

» Techmcal

o Administiaine

« Pohtical

¢+ Legsl

+ Lronomit

+ Emaronmental

¢ Develop implementation plan
v Prionties for Mitigation Actions
+ Shont-, Medwm-, or Long-Range
« Potential Funding Sources
+ Responsible Entities
+ Taiget Complelion Dates
» Five-Year Plan Maintenance Cycle

4 Steering Commitlee Meetings
» Meeting 1 Planning process, schedule, deliverables, capability
assessment
« Meeting 2 Hatard identification, risk 2ssessment
« Meeuing 3 Goals and objectives, Mingation actions
1 Meeting 4. Migation actions priontizelion and implementation

2 Public Meetings
* Meeling s

= Planming process

» Hazard dentification, sk assessment, capability assessment
¢ Meeting 2

= Goalsandobjettives

+ Miigation actions and implementation

Definitions

+ Hazard ~ the threat to things we value

» Risk - the probability the hazard might occur

« Vulnerability - the potential for los¢

+ Mitigation Capability - the degree of ability to
either remove the threat or to resist and/or
recover from a hazard event

« Seek to determine for the 200-year coastal/riverine
event:

+ Where willit flood?

* How deep will the flocdwalter likely be?

« Which structures are likely to be impacted?

+ What is the value of those structures and thew contents?
+ What is the likely damage to occur from 2 100-year event?
100-year flood - has & 1% chance of happening every
year

Also, seek 1o inventory known or suspected
stormwater flooding 1ssuesflocations
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+ Determined using:
* Fiood insurance rate maps (FIRMs) - bolh old and new

* Most recent flood modeling software (HAZUS-MH)
developed by FEMA

+ The best data available

= USACE, MDNR, MDP, MDAT, MDE, Courty/Cily Planning
= All the da1s has been compiled
+ AGIS-based spatial analysis
» Digital mapping and analysis system
* Input from local experts
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barard fieaticni and

ssreredit

Vikeenralilite &5

Method and Approach

« Collect all necessaty data

« arr photos, LIDAR, buldingiccaiors, 15 FIRMs, elc
Freld check all stuciuresin the floodplain for
constiuction types and foundstion height
Realign FIRMs and creaie new interpolated (ross
cections, If necessary

Use the F1§ 1oinform floud heghts
input all datato HAZUS-ME model
Display resuits

-

-
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« Calvert County Plans

« 2004 Comprehensive PlanCalvert County, 2004

« 2004 County Hazerd Mitigation Plan, 2004

« Water Resources Update (update to Comp. Plan)
Ociober 2009

¢ County Land Preservation, Parks and Recreation
Plan, 2006

¢ County Water and Sewvage Plan, 2008

. Calvert County Ordinances
« County Floodplain Management Ordinance, 31992

« Calvert County Zoning Ordinance, 2006 {rev June
2008)
+ Residential Development Requirements - Article g
. Subdivision Regulations - Aricle 7
+ Environmental Requirements - Article 8

+ Shore Erosion Protection Works - Aricle g-&

+ Flooding Highlights
« Most of 200-year floodplains inCounty located in the western
<ide of the county, along Patuxent River and tributaries

Maost vulnerable areas are near Battle, Hunting, & HallCreeks
Most areas bordenng the Chesapeake Bay protected from
{londing by the bluffs that charactenze this portion of Bay's
western shore. Exceplions include low-lying areas near Cove
Point, Long Beach, Parker’s Creek, and upper North Beach

Approximately 2159 M (5% of County'stotalland area (215
sq m) he within 100-year floodplains

Gource 3ao4 Maryland S1a1e Hazard Analysis, Chag 3

Summary of

. Flood Related Hazards and their Level of Risk
e (Maryland Hazard Analysis 2004)
¢ (Calvert County Haza rd Mitigation Plan 2004)

| [Glven Covrry
Maiyiang marsd harard Mblgation

Hiocd Reiared Heisrdy Ansiyik 2004 LT

Tieancernal lwogd ng Nadorm hogh CH

i iayt flogd: M ium - law uigh

Elrarine hooding ™ g

e ticanafiropial Horms MAad. v FTS =

e suine Migwm lom

v 1o Mtdrum don

[88]

. Storm Surge Inundation Highlights
« Bluffs along the Chesapeake Bay offer protection
1o most shorelines on the eastern side of the
county, though parts of Chesapeake Beach and
North Beach are exposed 10 storm surge.

« Low-lying areas adjacent to creeks and portions
northwestern Calvert County along the Patuxent
River also vulnerable

Souite 200y Maryiznd State Hatard Analysy, Chap 33
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¢ Floodplain ordinance requires elevation
certificates to show elevated structures to or
above BFE. '

. Public facilities cannot be located within the
Farm Community District or Resource
Preservation District.

. Watershed plans complete for Parkers creek and
Huntingdon and will be completed for all major
tributaries in the county.

. Stormwater studies have been conducted for

Town Centers

BRUUBS ITLL 1 b

County works with MDE on joint inspections

of sites invelving site grading and stermwater
management construction.

County plans to restore or create wetlands in
disturbed areas

. County mitigates future flood losses through its
Subdivision Requiations, Floodplain Management

Ordinance, and Building Code.

¢ Floodplain ordinance for Calvert County has a
freeboard requirement of 2 feet above base floor
elevation in the 100-year flocdplain

+ County participates in the NFIP and aliows propeny
owners to purchase flood insurance through this
program.

+ Building Code has wind loading requirements for
new structures and tie-down requirements for
mobile homes

1992 Floodplain Management Ordinance

« In all flopdplain zones, all development that proposes t¢
alter a watercourse must get a vaniance.

« il a2 development activity is proposed in a non-tigal
fioodplain for drainage areas of more than 4o0 acres, a
waterway tonstruction permit 15 required from the State

« Anyland disturbance permitted in the floodplain must
have a stormwater management and S&£ control plan.

= All new of substantially improved structures should have
the lowest floor elevated at or above the FPE

» Manufact homes not permitted in coastal high hazard area

. Recommended Flood Related Mitigation Projects - Calvert
County Hazard Mitigation Plan (2004)
+ Encourage urwnsured prope My owners in known flood hazard areas to
purchase flood insurance
Update FIRMs 10 include previously unmapped areas and addilional BFEs
Ensure regular maintenance of county owned bridges
£slablish a pantnership witl NWS lo enhance existing llood forecasl &
warning system via the Advanced Hydtologi Fredittior. Services Program
Make FIRMs and FIS available fer public inspection
Prepare 3 power-back up plan for county’s eritical facihities
Increase aumber of NOAA radios in public places acress the county
Provide adequate shelters with backup power, in various pans ol the
county Lo serve a3 reluge areas dunng floods and other hazards

Lreirts
AT
WM

Sacear FIMA Communny Staiws Bosk Kepon, e3irtiel




BKor437P621 T

SC Meeting 1 Slides 5ol &

Capabiinty Acsessimont

W

Calvert County Depantments

+ Planning and 2oring Department ot TS (T [y Tomn -
+ Economic Development Department e s J""*'l’.ﬁ{wm e e
« Emergency Manzgenient Drwisicn e L
« Fue, Restue, and Emergency Meowel Serveces Diision e
+ Housing Autherty E::. [ ]

l R

Parks and Recreation Divisicn
Frvironments (omnugsion

Public Salety Depanmert

Fubhc Works Depariment
Transporation Depariment

¢ Duwision ol Inspections and Fernvite

. Data Collection -

. Hazard Identification and Risk Assessment
Review of Plans and Ordinances

« Mitigation Capability Assessment

© Steering Committee Meeting #2 (Mid
January 2009)

Phmak yvoul

[90]
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S5C Meeling 2 Agenda

Calvert County
FLOOD MITIGATION PLAN

Mitigation Core Yeam Meeting #2
31 March 2009
1:30-3:30pm
AGENDA

Introductions
« County Staff
« Steering Committee Members

« Consultants
o Dr. Mike Scott, ESRGC

PowerPoint Presentation - Dr. Mike Scott
¢ Hazard Identification
« Modeling Results
« Vulnerability Assessment

Discussion - Group
o Hazard ldentification and Risk Assessment

« Mitigation Capability Analysis and Discussion of Questionnaire

Wrap-up - Dr. Mike Scott
¢ Next steps
+ Questions

Adjournment

[81]
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{ 22 MCT Meetng Hazard and
Vulnerabilite Assessment Progress

‘Wichaei § Scoll PO GISP
ESRGC/Salisbury Unversily
March 31 2009

[
i Method Steps

. Gather historical flood information
o Compleled
. Review available GIS data
Conduct vulnerability assessment
Conduc! mitigation capabilily assessment
o On-going. will be the subjeci of the next MCT
meeling

-

IR evisw Availible QIS Data

, Calverl Parcels/Bulding footprinis
4 Used o refine propeny cenliods
. Maryland ProperiyView cenlroids
o Building assessment information
Critical inlrastructure
4 Road nelwork
2 Locanons of schogls, nursing homes, elc
. Onhopholography
Topography
& 10 #f DEM lrom LiDAR

L

BXOL 37P62183

irl-\iéef;i_r;g f_&genda

. Discuss method sleps

y Examine maps

. Examine GIS, i necessary

. Discuss paricular areas that need exlra
altention as well as particular mitigation
sirategies

Discuss public meeling agenda

—_— T S e e

P S
| Review Avatable (GT5 Data

fFlood Elevalions and Pericgicily
o FIRMs and Flood Insurance Studies
Csivert Counly. Unincorporaled Areas (1986)
. Ciy of North Beach (1984)
. Town o' Chesapeake Beach (1984)

o USACE SLOSH Mode! (drafl) maps

"Conduct Hazard Assessment

. Rechy the most recent FIRMs

. Digiize the flood boundary

. Break ihe flood boundary polygons inlo ihew respeclive
siream reaches

2 Hall Creek only

Digitize the location of cross-sections anc capture the
100-year flood height 2nd discharge amounis

Record adjusted coastal llood heights and assign 1o
flood boundary polygons

Denote lhe center of the lipodwzy

[92]
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e

T
i Conduct Hazard Asscssment (cont.)

: Butfer the cenler lo enclose he fioodplain
i+ Clip the LIDAR dzla 1o Ihe extenl of each reach
. Run HAZUS Fiood Information Tool (FIT)
o Rivernne
Prowide Lhe cross sechens he ligodptain calent and Ine
LIDAR o&la
C alculates irnnal figod oepths then aske for ihe gebrition al
NON-CONVEYENLE 31€35

o Coaslal
Frov.0e coaslhne characierizalion, fioooplan exien! LIDAR
daia 8ng shilwzler elevahionswave seiup
Merge ali of FIT resulls
. Hesuills Inefioodiepit gre loriNeCadnty,

BKO 337P6220

'Conduct annerabi]ity Assessment

t Find the inlersection with the flood boundary
o Maryland PioperyVYiew poinis seleclea in of near exsling
100-year flocdplan
o Poinls moved 1o building locations
o Cnical infrastructure
For each building cenlroia, we collecled
o Building use
SFR, MFR, Relal Governmeni, Ingusir 2!, elc
u Foundation conslruchon malerials
o Dale of construchion
o Height of loundalion (generaized)
o Assessed value of the improvements

1S or SILOSH?

Flood Insurance Study

2 Completed i either 1984 or 1988

o No way lo examine lhe models used

o Consislently undereslimales Ihe height of the waler
during coaslal flood evenls

+  Seen during Hurncane sabel, a 65- lo 70-year sioim

Sea, Lake and Overland Surges from Hurricanes
o Developed by the Nalional Hurncane Center

o Calvert sludy conducled in 2006 by USACE

o Seems lo yield 3 more reascnable flood height

Preliminary Results - FIS

T '[ P
T e
T | e
= T T R
T ] e | aw T ow
i R N R
= i | R
| o | o | s | e
o O T T

Preliminary Results - F18

« Preliminary work completed, companing building
localions within new 100-yr fiood zone
- 194 buldings impacled (86% aie SFD)
. $6.,009,986 in pofeniial damage
4 Funher broken down by occupancy class
Cluster Locations
u Cove Point
o Solomon's Island
o Broome's Island
a North Beach
o Chesapeake Beach (soulhside) _

| -

gk(-:n‘ﬂcal Faciﬁdes - F_IS i

« No critical facility points are within the 100-
year floodplain, but 3 few are within 100
melers
WW Treatment Plants
o Induslrial Park WWTP on Skipjack Rd
o Chesapeake Beach WWTP
1 Fire Stations
o North Beach Volunteer Fire Company
« Emergency shellers - None

[93]
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- Criucal Facibues — 1S (cont.) | | Prelinunary Results - S],{fiﬁ]-}-

Prefiminary work comple ted, companng building

Schools
o Qur Lagy Slar of the Sea School locations wilhin new 100 -y fiood 20ne
. 467 burgings impacied (B7 €4 are SFD)
1 Police t 4§26 725 05% n polentidl buiidng camage

o Funher broken 60w by OC Cupancy Class
Clusler Localions

o Cove Pomnt

o Hallowing Paint Sizhon - NRP
o Solomons Police Subslauon

Nursing homes - None
Solomon’s Istana

Government buildings - None = ‘
o Broome's Island
o Norh Beach
_u Chesapeake Beach

R
‘.—:) _'V" K - il : - R AR P AR
Preliminary Results - SLOSH , Critical Facibues - SLOSH
d “':‘,‘:',‘ ; No change from FIS lo SLOSH
em | me WW Treatment Planis
im | ke o Ingusinal Park WWTF on Shapack Rd
™ - 4 Chesapeake Beach WWTP
e | e | - Fire Stations
ool Bt 3 Nonh Beach Voluniee Fire Company
T we | e
[Fomatrmee |« | =i - j e e | ; Emergency sheliers - None
e T s e e Bl o 1 Schools
- - e R .
= 1 = = 5 Our Lady Star of the Sea School
Py e e T . Police
bal 1 J| e imiin e R 2 Hallowing Point Stabion - NRP
i i 1 f— e | e | s T — =5 SplomaAs Police Subsllior =~ — T T 0T T T T T

p————

:r-Ne_\'t Steps

Which numbers lo use?
A return o the field ..
. Areas of critical concern
o Cove Poinl, Broome's Island.
o Whal olhers should specifically be mentioned?
Are lhere areas where mitigation measures
& Have been implemented in (he pas!?
o Are pianned for the fulure?
. Whal sorl of miligation stralegies are most
achievable, given the fiscal, environmenial, and
_political realities of Calvert Counly® . __ .

[94]
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SC Meeting 3 Agendz

Calvert County
FLOCD MITIGATION PLAN

Mitigation Core Team Meefing #3

23 April 2009
1:30-3:30pm
AGENDA

PowerPoint Presentation - Working meeting
¢ Findings
« Goals and Objectives
« Preliminary Mitigation Actions

Discussion of 15! Public Meeting (30 April 2009)

Wrap-up and Next Steps

« Draft Plan
e Discuss Mitigation Core Team Meeting #4 (4 June 2009)

¢ Discuss Public Meeting #2 (18 June 2009)

Questions

Adjournment

[95]
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(e SRR R SO R

23 Apr F00Y
5:g Steenng Commutler Merbru

Presenieo Ly
Deepa Somvater FICH CPL
vicipn Plar

VIS IN

—— e teeeeen ]

7
. v i
Risk Assessment Findinge
Ne onca) odites withe 100-yeer flocdp 2n huts dos w thim 100
o Wastowata Treatmaont Plant
o leoustngl Fardl wasiewater restmes plaat on Shoggecb Jid
t Chesapeake Beack wistoware ircaimivit e
¢ Fue Stations
o Mol Beach Volunteer Faee Corping
« Schoots
o Dur Lady Star of the Sei Scheo!
« Police SMznian-
+ Hallpwing Peart Station — NRF
s Sglomon’s Pohice Substenron
P S
s T i
Risk Assessment Findings
Cluster Locanons
* Cove Pomi
 Soloman't Tsland
s Ligome's Ishand
s Novth Besch
o Chesapeake Beach
« Need 1o 2dd other arcas that were mentoned at the meenng
N o S g i

KO"937P6223

"

"

e

Goals and Actions Categories

Foovenuve Messn es (oo ordimanoe ogiauons cuddunes)
Trogeny P L QUeEanohd 7 Cquisiter el ety

Loy perocy Servace” (hezard war nag/iespans ezl i

Prolectien st Az e 1ELOVETY E1pd il galibTy
Syl Pragenre (hdges/colvee s Channdd mnd Fiane s, cans)
Narara! Reseorre Piireerer (wedland protecaon, FPC npe spRLed

Pehhie e fanmiz o n (0a [ IRIC, MATGn LT ach cavnpn tal eood )

7

N

Prevention

Geal 1 Durect pepulnticn cenceniaezons owoy fiom knona: cs prearied

high flend hozord arcus threugh oppreprioic regulavnns
\ B raneie b gzt 02l thraugh smplenemani e piher ety

plane and cedinaness

Eraming Jangusgen v dinances Lo ensure that any new developmient in the
County foes non e ease the vulnerabsliy 1o Nocding and make changes Wf

reguired

Contmue 1w ensure tha 1he correm huilding cedes, Nopdplam nidimance:
warland puareciion and conoan and sediment weniel sandads e propeh
enloried

= Consides rejuining CRS 1o camtnue o mmplomen Jund mupgauen acosiine

Comsider a muh-nhjeciv managenien arpruu—l\ 1ha g omoies pubhe
invelvemem & conrdimauon ol floudplan manigemem wath oiher

(LmmUNily LnCeris wik e ceomon developmem . hiwsing, water quality

1ewi eanon
o SNETEE AN -

v

Goals and Objectives

Property Protection

Goal 2 Ensure nev conitruction and reconstrurlion it renstant io
fleod domag:
= Lncourage Iaghaik, pre FIRM reudennal siiuciures 1o use
revefinng techmigues 10 oid repeared flonding
+ Suppor » projectt and Progiame worenchi, relocere Jacgune
aruCiues thaare weceptible 16 epomae Noodmg

« Emphatze he impeatance of flond wsurance 1o rendentt

[96]
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Goals end Objectives
Emergency Services
Grel 3 Jwpro ¢ (6cidinauon during enegerci:
© mprave (OCHCNILON 37 o notficanion proceduic beisoon
deparimens seithin the Courty and mumipalines thin 2ie
\[{ppn\l‘ll&' fo: wnplementing fload mingeron i nes
Cool 4 Lnswc tonired foeshoe el uineiglic o Neading
o ey Bppr atie mpane et comral far i
ie the flerdpienm
o tgcnnfy vubrcrable poblc oo v ol fagadioes and
ercturaer preschas i wcrehs
A3 —']
s i o

Goais and Objectives

Natural Resource Protection
Gool 6. Frotcet evisung noturo] sesources ond epen-spoce vithin
the_floodplain ond waier sheds
+ Frture ) avgqun ed properues aie deared andreman in pukhbc
pwner-ship i perpeiony
« Conuder best manapement practices Tor cevelopmem in the

100 year Noedglam

Preliminary Mitigation Actions

Prevention
¢ Baced on ser level rise and wave scnon, adopi @ 2-foot fiechoaid (corrently

| foor) zhove the BFE for the covnty and municipalines

Kewiew zoning densily and resirict 20mng 1o low densiy in J00-year
Nocdplain (contervinon, 1g:-iculluu:\, or l.\rgt Yot residennial use).
Consolidare the Noodphin ordinance 1o the Couvory's Zoning Ordirance
Consider rejorrang the CRS program. Huea consuliamt (o complere the

CRS application and develop 3 templaie for luture use

Reguire thar recorded platr show hawardous areas

Fnprow accwricy ol FIRMs/DFIRMs by requosting FEMA restudh.
Eacarporste DFIRM nlarmation inty future fland mitigatin plng (et
The Aorn swrge flood Jevel madel Inr Cheapeake By urge odureatsin
e Calvert County was incorrent and ol by 2 feet. What b the iy

-

GCoals and Objectives
Structura! Projects

€ Goul 5wk i odd gaod

Goals and Objectives
Public Information

Goal 7 .‘ncrw.’.‘ﬂnbd‘-n“mchu: omeng count: 165 dents
* Irvalve communny residentsan the implenientauon of thir
Flood Miugation Man and o pioiccung then Tives and propeity
« Piomere the secoracy of the DFINME/FIRMS by 1equestng 3

resiudy

Preliminary hitigation Actions

Property Frotection

* Consider clevation e acquinien of repenve loss proper besn speafic
areas — Adanue Avenue, Norih Beach, Poplar and Chesapeske Drive,
Lusky, Mears Diive and Bayside Road, Chesapeake Beach

o Consider a lower threshold Jur subuianiial improvements such as 40
0 that more huilding projedts meet 1he fluad protecion sandards

¢ 1denufy umnsureé property ewners in known fload hazaid arces and
entourege them 1o purchase Noad snswance

(271
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Preliminary Mitigaiion Actions
Lmgsgono Serviccs (om0 Ceunty Sli-hazard Mitipation
Man)

Curabort) & pivintehp

targuast B owsraieg stes

GUNWIL g eataer e e lnng

vz Advern o8 Hvdieloens facaicnnn

fprone Mregrey

ooty iE T

s Paepare i power bacd vy iz e

¢ Yt epee swinber £ ROAA aeee ad mabl pleir st oty

» Peavdl #ceurie cbnaess with Pror i pes i el it B i1
fLumy 0 Eive? -r'n;. arcat gy Boons 266 IR P

Preliminary Mitigation Actiong

Natural Nesource Protection

¢ Corsider warsicr ol develrpaen nghts (eilow developer 1o purchese
development fir properiy owner s specinl aes rach 2 the haghorish
laedplan 12 et iewr 1 omam opon space {..cver, mnreivrn allow the
develope 10 use 1hhe wenie thar weda havs beon allpwwed 1o mwrcase

write on non floodplam land)

Impleiment BMPe dunng consirocins or & pait ol 3 preui's desgs to
promanently addres: nonpeint seurte pelisteni: o addwes w

AR OYIng Wil yualiy, EMPs a0 Fave flood releied bonelis by
Hanagng +une 11, they cananepuete flowe andiedoce the peakvahien =

“larm
‘\. NI . =
s
Vi = S
Preliminary Mitigation Actions
Public Information (contmued)
¢« Include floodplain manzgement sutreach activinies on the Patnent
River Appreciation Dzy
« Develop » map seebsite that allews usert 1o determme then firm
20n¢ and other property mlormation Alse consider 2dding links 1o
gages 1o provide Lealotme wate Jevels and nanunal weather service
flood erest predictions Include 2ddingral cats with aenal
pl-uluguphl and miormanon on sddinons) he wrds, fiooding putside
mapped 2reas, and 2oning and duvclopient reguiannns
e e e e

(98]

7 T T - o o T - ~
o Fi e T
Breliminary Miligation Actions
Structural Projecis
o Levelepasaipoey Lot thay regnte peemInanes Fike porennel
T Neod damatt "t vrad bridag ealsern water e wewer Tima 2y
sl as pegulan gt €
¢ Cenoet o fione svdnicadenuly sy 1o prosect wringal faerinie:
.
S = [ e p—— |
e ™~
Preliminary hMitigation Actions
Public Information
« Fiepaie 3 presontsugn ¢ demoncirae what lappenc when furore
adverse impacis Gured by development are nut averunied fon, 2nd 1le
tenelis ol plenoing, fazhee mapping and repulawry sandards
« Conduti emvranmenal and safery edodation program: 10 teach
Chigren shout fnodng, furces of newne agmhitance of protectmg
warer theds and fleadplans and educare 1he flondplain preperty pwaess
and elected oihuzle
+ Deaclep 2 county ney Jdettar g indude nforezinon on heeards
¢ Mable FIRM and FIS avadable for publicresicw
H, /|
e —_— —
FEaa = -

Repetitive Loss Properties - MDE

+ Allantic Avenuc | North Beach - Abandon use of Jowest floor Inuall
waier equalizing veme 10 allow Nlooding without damage Elevate all
stiities ahave the Bate Fload Elevanon (mediwm priarity).

Peplar Diive, Luby - Connder 2 comps ehensive plan of the area lor
scguisinon and demaohuion of Structures Sewer dranage ficlds dn not
funcunn dunng penieds of high warcr wable. Elevite all wuling, inchuding
(aerion HYAC unn, hnve the Base Hund Elevanion pedin prionty).

Chesapeshe Dove, Luchy - Conuder 7 campreheasive plan of the arca for
wquisition and demolitor of siructures Sewer drainage Nields do not
funciion durng er:ods of bigh warer 1zble Llevaie a]liul\lnma including
extenior HVAC umis, shoie ihe Base Flood Elevauen As another nplmnf:
Noudwall/planter could he conurucied around the peimerer of the

cruciure {medivm prierity)

Mo s -
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Repetitive Loss Properties - WMDE

€ Mezrs Do, Cleszpcere beath - Arandon ve ol iwes oo

£¥ G PEniage
JHIS)

Eaverde Roed hesapzake Beath - Stqune wng demalist vrudivee
cnoaet Ty, wsiall Nead ehiclds acal! Ao ppesmps

eorall warer cquete 2 in BH

Elevaie A umes (3 enpe oo ledd (gl

URLILR T
and clevae # entie abaseabe Bes Houcd Plovess Use

*J'IJ“'”“" sk eengal gt 1r Ly f_?dp- ooy

Bio 03775226

Next Steps

4% Core Team Mee g - & June?000
< Tinehize Goels
¢ Faialiey Mitzaina Avauas

e Proeonise Mingaicn Acuoes
« Final Public Meetnp = 16 June 2009
¢ Preparation of Dielt Vlan fon review

¢ Subnuisaion of Drzlt Plar tc MEMA
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SC Meeling 4 Agenda
Calvert County

FLOOD MITIGATION PLAN

Steering Committee Meeting #4
3 June 2009
1pm-3pm
AGENDA

Mitigation Actions

. Discussion and review of mitigation actions

« Comments by Steering Committee

« Identification of Responsible Agencies and Implementation Scheduie

Prioritization of Actions
« Review of prioritization criteria

Wrap-up
« Nextsteps
« Discuss Public Meeting #2 (16 June 2009)
« Questions

Adjournment

1100]
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Calvert County Flood Mitigation Plan

APPENDIX 2

Public Meeting Materials
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pPublic Meeting 1 Notice
The public is invited to a Public Forumon the development of an updated

Calvert County Flood Mitigation Plan

Date: Thursday, April 30, 2009

Time: 7p.m

Courthouse Square, 205 Main Street, Prince Erederick, MD 20678 (Located al the

Location:
corner of Duke St & Main St — Enter from the parking lot — lower level of bulding)

1S FLOODING IR YOUR COMMUNITY A MAJOR CORCERN TO YOU?

The Calvert Courty Depariment of Planning & Zoning will host the first Public Forumon Thursday, Aprit
30, 2009 to presentthe assessment of the flood riskin the County and solicit public input. All residents
owning property in flood or other hazard-prone areas, of those who would be affected by potential

regulatory changes are encouraged to attend.

ourthouse Square. A second Public Forum will be held in June 2009

The meeting will be held atthe C
Flood Mitigation Pign with mitigation actions will be presented

At the second meeting, the Draft

emert Agency, Calver County formed a

As a result of a grant fromthe Maryland Emergency Manag
representatives, and residents to assist with

Mitigation Task Force commprising of county staff, municipal
the countywide Fiood Mitigation Planning Process. The Task Force held its first meeting in November

Since that time the advisory group has worked together to develop the Plan which aims to identify the
flood hazard: assess the County's vulnerability to the hazards, and develop mitigation measures to help
reduce the County's vulnerability and prevent loss of life, injury, and property damage

Lead organization for the Flood Mitigation Plan:
Cahert County Department of Planningand Zoning

Point of Contact:
Steve Kullen, Watershed Planner — Phone: 410-535-1600 Extension 2336

- Tropical Stor Jsabel s7ort Republics

R T
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April 30, 2009 Public Forum - Sign-In Sheet
Calvert County Flood Mitigation Plan
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Public Meeting 1 Shides 1 of 4
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Calvert County’s Flood Mitgauon Plan . Why are we creating this plan”
(Proposed): Planning Process and . Whal are the goals of this plan?
[Hazard Assessment ' . Whal is the process Lo creale the plan?

. Whal areas of Calvert Counly are susceplible
e LI e e 7

Michael S Scolt, PhD GISP 1o fﬂloodmg

ESRGC/Salisbury Universily 1 Mitigation capablhly assessment
Aprid 30, 2009

a‘\Why ate we creating this plan?

. in Calvent Counly. looong s frequent occurrence hag become par
5 . ; of the cullure  Ang yel, #urmcane lsabelin 2003 and the
. Ms Deepa Srinivasan. President D venmneludal flooding in May 2006 shows Ihal Ihe County’s resioents
v PI 8 C i LLC conlinue 1o be vuinerable 10 fioods
o Vision Planning onsuiling, Calven Counly is bounded on (he wesi by (he Paluxenl River.
conlaing many rivers and slieams {such 25 Hall Creek, Leonard

. Dr. Michael 8 Scott, Direclor Creek. and Mg.c,eek) e e e exposure 16 Ihe
f Chesapeake Bay
o Eastern Shore Regional GIS Cooperalive 2l ot Counly 1 Liowrg 810 Geveiopiig lestmaled 41%
Salisbury Universily populztion ncrease from 2000 to 2030} ne'y increasing the
exposure lo he flood Ihrea!

Pian Goal Toreduce Ihe vulnerabiiy of Calvent County's resigents
and business owners 1o flooding
4 Rivenne & Coasia!
Fioodplain
Sionm suIgl
v Toalfiooding

'What are the objectives of this planrs 'What is the process fo create the plan?
Be consislent with 44 CFR 76.5 - Flood hitigation Plan 1 — Organize wo
Development in accordance wilh the Nanonal Flood 1 Slep g h.gtoup end process
Insurance Act . Step 2 — Assess hazards, risk, vulnerability,
. Conform 1o all pertinent crilena, paricular those found in and miligation capabilily

siale and local ordinances as well as the NFIP
Identity nsks from flood
. Develop coherent miliggtion siralegies . Step 4 - Implement the plan
. Help reduce the loss of life, perscnal injury and propery
damage 1o the County's residents and businesses
Be approved by MEMA and FEMA, paving the way for
future lederal funding of miligation projects

. Step 3 - Develop the miligation ptan
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Qtvp 1- Omaruze the \\oxk group 211d

process

I« Cote Team has been esiablished
4 Emergency Menagement Steft
3 Piznaing S1aff
¢ Envronmenial
v Lana Use
¢ Code enfercement
o Represeniatves from Towns
4 Impacied clizens
1% Core Team meeling was November 130 2008
3 Discussed were
¢ FlEnnng pocers
[ Key niements of ing plat
1+ Schecue
Deweizh'es
3 Miligation capatiily 355€EEMENt QUESITTL2IE Was Oitinbuled

. \Lr’p Asscss hazards, risk, vulnerabiby,
and rmutganon capabihity

¢ 2°¢ Core Team meeling was held hMarch 31+, 2008
2 Prelminary hazard assessmenl was presenled and
commenls incorporaled
« 1% Public Meeling {lonight) will review the findings

i+ Definiions
o Hazard - Ihe Ihreal io things we value
o Risk - Ine probabilily the hazaro might occur
o Vulnerabilily - the pelennal for loss
3 Migation Capabilily - Ihe degree of abilly lo ether remove
\he Ihreal or lo resist and/or recover tom 3 hazard evenl

'Step 3 — Develop the Mmgatmn Pl;m

. 3% Core Team Meeling - April 23", 2009
o Present lhe miligation capabiily assessmenl|
o Development of specilic plan goals and objetlives
. Final Core Team Meeling - June 4", 2009
o Discussion of miligation alternatives, pricitizahon of
ailernalives, and lhe implemenialion plan
. 2" Public Meeling - June 18", 2009
o Presenl miligalion ophons and projecis, Ihe prioriizahon
malrix, and the plan impiementalion schedule
o Drall plans will be avadable

| Hazard and \Tuhje_labxhiy Assessment

Sought o determine for the 100-year event

a Where will it flood?

u How deep will the floodwaler likely be?

o Which slructures are likely (o be impacled?

o What is the value of those struclures and their
conlents?

o Whal is the hkely damage 1o occur from a 100-
year event?

100-year flood - has a 1% chance of

happening every year

(Haymd and Vuhxezabmqr Assessment

+ Determined using.

o Flood insurance studies {range from 1984 — 1888)

o Fleod insurance rale maps (FIRMs)

o USACE SLOSH Model (draft) maps

o Most recent flood modeling sofware (HAZUS-MH)
developed by FEMA

o The bes! data available
: USACE, MDNR, MDP, MDAT MDE, County Planning 8

Technology Services

o A GIS-based spalial analysis

« Digilal mapping and analysis sysiem

Hazard and Vulrerability Asscqsmem

Caveats

« Flood heights are out-ol-date and {likely) incorrect
The Calvert County FIS slzles a 100-year slorm surge as
5.8 ft above sea level at Dares Beach, for example.
Hurnicane Isabet (a 60- 10 70-year slorm) generaled a
surge 6 4 feel in Dares Beach
o USGS and USACE sources were used lo creale 2 more
realistic flood heighl
+ Dares Beach height - 8 0 leet
¢ Reliable engineering sludies of the County's flood
lhreal have been sporadic and incomplele
o Some are nearly 25 years old
o HAZUS-MH cannol replace high-qualily engineenng
sludies

C

o
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' What 15 the vubnerability of the County’s built

cimronment 1o a 100-year event”

Tola! predicled propertie s damaged 577
5 Telalmproved properues 31747 (1 82% ozmaged)

Tolal prediclec damage $30,567,056

o Sliuclurat bullding damage £15393,227

g Building conienis aamage £15.173,833

5 The lolal assessed value of siruclures 8 conlents
€178 144 335

© Tros camage s 07 2% of 8 tvaut

-

[ ; ; . .

[ What 15 the vulnerability of the County’s cntical
facilities 10 a 100-year event?

No crilical facilily points are within the 100-year
fioodplain, but a few are within 100 melers
WW Treatmenl Plants
o Industnal Park WWTP on Skipjack Rg
o Chesapeake Beach WWTP
Fire Stations
o Norih Beach Volunieer Fire Company
Schools
o Our Lady Ster ol the See Schoal
+ Police
2 Hallowing Point Station - NRP
a Solamons Police Substation

" What 15 the vidnerability of the County’s built

emmronment 10 a 100-year event?

. Other polential damage is nol included
o Public infrastruclure (roads. brdges, culverts,
dams), :
o Builgings other than primary building (garages,
barns).
a Losses due to evacuation, displacement
sheliering. crops. catch, elc

= :
! What areas ate susceptible to flooding in a 100-

year event?

kres Vulnerable Strucluies

Cave Ponl 166
Broomes ilant n
Cheaspeats Busch W
Horr Beact (3]
Plam Pelni 4t
Long Eesch 3
Breery Foi 22
Soomons i®

Loy Bowen Rase )
schnaizenldon el .
Oares Eaact &
Oue ?
Eurzare 3'ng Ceed t
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T e
| How s the potential damage divided between

property vses?

Frediesd  Fradeied Teut
Ceeupancy Cliss Count Buliding Cenlrnty Asatiieg ¥ Less
Less (1) Lem i3 Valus 18]
Comnwids’ 33 Te1.087 levneze 17300780 5%
SchoolsA bravy 1 26,538 234,208 713,508 JLEY
Grraral Govainmant 2 30,308 W23 [ AL 220%
Indusy £ 337 i2ngu B2 50 02%
Chuch 1 23,84 [LEY F) PELECD 1) e
Songie Fanily Owating w4 1082616 7462517 123adlGer  1iOR
obde Horre e 67 268 5038 1407865 CERLY
wult-Famiy Do ling n 1036 T58 F00.4<7 21535 37.8%
Tolsl 87 15303277 15072832 1788008 17.2%

e

{What to do now?

» Please review the maps
. Point out areas that you think flood often so
thal we can investigale them
i Ask lots of queslions
. Stay involved
o Public meeling with draft plan - an announcement
will go oul weli ahead of time
o Conlact me with any tlhoughts or concetns
(msscott@salisbury.edu)

I \What is the degree of potential damage from a
100-year evem?

Deprev ol Figpedy  al 5“::"':‘"":". TowlFaunun % o

Damage Count Tow! AR Bamsge )] laui
Leas then 3% n E2% AR ERATY 6.0 0e%
5-10% i 3% 1,068 200 1632002 120%
10- 8% W7 270% 30 566 757 Ibed ke EY
15 - 20% e 0% 27,786 535 LRELN 20 5%
0-5% 3 nex 12,0808 JRCETRC Bi%
. 0% 3] e 20 774 6iL [YREXFEIRTY 1)
25. a0% 1) 12.0% REFITATEY 4581707 B
a0 0% i T 724260 100C e 33K
lore ihan 0% i “ 0% 4715000 LOLEE LEN
Jou! B 117195333 135,567,016

[—\’(-’hat are County’s curent capabilities to
mitigate losses from flooding?

1 Complele sel ol ordinances, plans, and policies are
currenlly being reviewed

Information is currently being reviewed on-

o Prevenlive Measures

o Propeny Protechon

Siructural Projecls

Nalural Resource Prolecion

Public Informalion

Emergency Services

r Resulls will be presented {o lhe public in June

0 o uo
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Musicions get big opporiumity

Three young musicians from
Huntingtown High Scheol have
gone on to perform with All-Eastern
Honors Choir and All-Eastern Hon-
ors Orchestra, highly selective
groups that draw students from
across the Northeast

Trumpet player lan Dahlstrom
was selected to join the orchestra,
while tenor Joshua Olexa and alto
Molly Wilkerson joined the All-East-
ern Honors Mixed Choir.

Dan Boyer, Huntingown’s choir
teacher, said it was an honor for stu-

. dents to be nominated for either
group. '

“Its more of an honor to get nom-
inated,” he said. “Each state nomi-

. nates students who are capable of
‘being selected and participate in the
ensembles, and after that it's a statis-
tical issue. They go through and its a
long, drawn-out process. In order to
be selected you really had to be in

\WRITER'S NOTEBOOK

Erica
Mitrano

a camera, hat and rain jacket,

The cost is $150 for the day-long
trip; lunch is on your own. Registes
by May 15 and get the early bird spe-
cial rate of $130, Museum members
pay $125. Participants will meet at
the Calvert Marine Museumn under
the Drumn Point Lighthouse at 7:45
a.m.; expected retum time to the
museurn Is 4 p.m. Preregistration is
required. For information or to regis-
ter, call 410-326-2042, Ext. 4]. Space
is limited and sold on a first-come,

the top echelon ir terms of getting I first-serve basis.

the selection, ... We were all very
. proud here at Huntingtown of their
accomplishments.

_Join Marine Museum's
lighthouse cruises
The Calvert Marine Museum is

‘once again offering lighthouse lovers

‘a chance to join the Lighthouse
Adventure Cruises during the 2009 .

season.

' All crulses are aboard a private
.charter vessel, and require advanced
ticket purchase to secure a spot,

according to a release.

 The cruises are scheduled for Sat-

urday, june 6, and Sept. 26. Both
cruises will head south with depar-
tures from the Drum Point Light-
house, Participants will visit Point
No Point, Point Lookout and Smith
Point Lighthouses before stopping
for lunch at The Bayside lnn on
Smith Island. After taking in the local
sites, the cruise will continue on 10
circle Solomons Lump and H
Island Lighthouses.

On the journey, cruisers will leam

" the history of the lighthouses they

visit from the museums lighthouse

expert, along with fascinating stories
that make each light unique, from
fires to ice floes 10 ravaging storms,

e s nrsin ahard A L s evmsrroan

| County hosting meeting
on flood control

The Calvert County Department
of Planning and Zoning will host the
first public forum on Thursday, Atﬁrll
30, to present the assessment of the
flood risk in the county and solicit
public input, according to a release.
All residents owning property in
flood or other h -prone areas, or
those who would be affected by
potential atory changes, are
encouraged to attend. The meeting
will be held at the Courthouse -

uare,

The meeting will be held Thuss-
day, April 30, at 7 p.m. at 205 Main
Street in Prince Frederick. Enter the
bullding from the parking lot at the
lower level of the building,

A second public forum will be
held in June. At the second meeting,
the Draft Flood Mitigation Plan with

mitigation actions will be presenited.

[108]

Calvert and St. Mary's counties’
League of Women Voters chapiers.

The forum is titled “Nuclear
Waste: Safety, Health and Environ-
mental [ssues,” and will include a
diverse panel of guests, according to
a release. The forum pane] will
address issues and concerns includ-
ing nuclear technologies, health,
safety, environment and waste. The
forum format includes a question
and answer session from the audi-
ence.

Issues involving nuclear reactors
are complex and difficult topics wor-
thy of exploration to help raise the
level of public understanding,
according to a release. The league
was encouraged 10 conduct such a
forum by public demand in refer-
ence to the proposed third nuclear
reactor at the Lusby plant, already
the site of two other reactors in
Lusby.

The forum will be held Wednesday,

y 20, from 6:30 to 9 p.m. at Calvert
Pines Seniior Center, 450 W, Dares
Beach Road in Prince Frederick.

April 22 activities planned
{to recognize volunteers

April 22 js the day set aside for
special tion of Girl Scout
leaders. The day Is known in Girl
Scouting as Leader Appreciation
Day. Girls in the Washington, D.C -
area plan a variety of special activi-
ties and tributes 10 acknowledge the
contributons of dedicated volun-
teers, without whom troops would
not exist.

“Please, if you see a Girl Scout
volunteer on April 22 or any other
day, tuke the time to say ‘thank you'
fbecause) they are helping to build a
better tomorrow for each of us by
working with our girls today. Girl

t\%h.mm help to build girls

courage, confidence and charac-
ter, who make the world a better
" according 10 the release.
mplete information on the Girl
Scout Council of the Nation's Capital
is available at www.gscnc.org, or by
calling 800-523-7698 or 800-834- -
1702, Ext. 4020. To leam more about
vohmteering, e-mail
Jdavis@gscnc.org.

emitranoBsomans. ot
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Public Meeling Z Notice
You are invited to a Public Forum on the development of an updated

Calvert County Flood Mitigation Plan

Date: Tuesday, June 16, 2009

Time: 7 p.m.

Calvert Pines Senior Center - Auditorium, 450 West Dares Beach Road, Prince

Location:
Frederick, MD 20678 Enter the main front entrance to the Auditorium.

IS FLOODING IN YOUR COMMUNITY A MAJOR CONCERN TO YOU?

The Calvert County Department of Planning & Zoning will host the second Public Forum on Tuesday,
June 16, 2009 1o present the Draft Flood Mitigation Plan with mitigation actions. All residents owning
property in flood or other hazard-prone areas, or those who would be affected by potential regulatory
changes are encouraged to attend. The meeting will be held in the Calvert Pines Senior Center

Auditorium at 7 p.m.

As a resuft of a grant from the Maryland Emergency Management Agency, Calvert County formed a
Mitigation Task Force comprising of county staff, municipal representatives, and residents to assist with
the countywide Flood Mitigation Planning Process. The Task Force held its first meeting in November.
Since {hat time the advisory group has worked together to develop the Plan which aims to: identify the
flood hazard; assess the County’s vulnerability to the hazards; and develop mitigalion measures to help
reduce the County's vulnerability and prevent loss of life, injury, and properly damage.

Lead organization for the Flood Mitigation Plan:
Calvert County Department of Planning and Zoning

FEM A Point of Contact:
oA Steve Kullen, Watershed Planner — Phone; 410-535-1600 Exiension 2336

Teopit4: Stunn de cbel Pon Repubin o
i T, T i 1
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Pioject Pungy

Flood Mitigation Plan
Calvert County, MD

To develop o flood mihigotion plan to improve Calvert
County's resicionce 10 floods by wentifying actions 1o reduce the
impoct of floods 1o county residents ond steuctures

Project Goa

1 The Flood Mitigation Plan for Calvert County:

i Calvert County Staff

© flood Mitigation Plan Steering Commutiee

+ Municipal Representatives ¢ s consistent with the requirements of 1he ¢4 Code of
« NorhBeach, Chesapeake Beach Federal Regulations part 78 5 Flood Mitigation Plan

Development;

+ Helps reduce the nsk of loss of life, personal injury and
property demage to the County's residences and
businesses by .dentifying the flood risk,

» includes mitigation strateqies 1o address the flood risk
within the County, and

+ Willgain approval from the MEMA and FEMA, paving the
way for future federal funding of flood mitigation projects

+ Consuitants
« Deepa Srinvasan, President, Visian Planning 8 Consuling
« Dr Mike Scott, Director, Eastern Shore Regionzl GIS
Cooperative @ Salisbury University
Public
Maryland Emergency Managemenl Agency (MEMA)
Federal Emergency Marnagement Agency (FEMA)

1 Organize steering committee and process 4. Develop goals and objectives and mitigation
actions

* Prevention

(meetings)
. Assess hazards, nsks, vulnerability
. Assess local capabifities

v Existing Plans, Programs, Policies

Property Protection

Public education and Avareness

Natural Resource Prolection

« Personnel and Equipment Resources Emergency Services

+ Local Codes and Zoming Ordinances
+ Current and Proposed Construttion Projects

Struciural Projects

. Write mitigation plan and prionitize projects

[113]
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Stons w the Plannikg Process
- deontidl

. Develop implementation plan
« Priorimes for Mitigation Acions
 Shon -, Medum-, o | ong-Rarge
« Potential Funding Sourtes
« Resporatbie Entres
+ Target Campletion Dates

five-Yeal Plan Mamenance Cycle

-

Steering Committee Meetings

Meeting 3 Planning process, schecule, delwerables, capabilily
233€ssment

Meeling 2 Hazard dentilication, nsk gssessment

teeling 3 Goals and objeciives, Mitigation actions

Meeting ¢ Miligalion acliors prontizztion and implementation

~

Public Meetings

Meeling 1

» Planningprocess

+ Hazardidentification, sk sesessment, ¢ apabiity 2ssessment
Meeling 2

+ Goals and obje ctives

¢ Mitigation a¢ Lons and implementation

~

. Calvert County Ordinances
« County Floodplain Management Ordinarnce, 2992

« {3ivert County Zoning Ordinance, 2006 (rev June
2008)
+ Residential Development Requirements - Article §
« Subdvision Regulations - Arucle g
+ Environmental Reguirements - Arucle §
+ hore Erosion Protection Worky - Article a-8

BRO 33706240

AT C- =~ v LY BT S T
Pt ot . | S Bt
o o Ve e 1
ey
s ool d 13 @ 1
= e g o (2 v
B — ; - ——— e
TT g g |
n J

2. » i
iy Asne s

Calvert County Plans

+ 2004 Comprehensive Plan Calvert County, 2004

« 2004 County Hazard Mitigation Pian, 2004

. Water Resources Update (update to Comp Plan)
October 2009

. County Land Preservation, Parks and Recreation
Plan, 2006

« County Water and Sewage Plan, 2008

Riverine flooding sources:

« Tnibutaries of the Patuxent River
» HallCreek

* Hunting Creek

« Battle Creek

« Leonard Creek

s Back Rwer

« Mill Creek
Coastal flooding from the Chesapeake Bay

[114]




public Meeting 2 Shides 3 of 3

FRRINE
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(5101 1N BUTEE

Crites! baedibat wikhin 100 medats of the rrodolec Boedisne

« BluHs along the Chesapeake Eay offer protection

N i

10 most shorelines onthe eastern side of the Lidl : i

county, though parts of Chesapeake Beach and wwTR nssshal Park WP (Skpact Road]
wwan Chesapeabe beesh WATP

North Beach are exposed to storm surge

I
Fue Stabior | o Eeach Vajunteat Fire Cempary
e | ow-lying areas adjacent 10 c1eeks and portions ; S
= Sehos! \ Ow Lra Sae o' e Sea Srhoal

northwestern Calvert County along the Paturent i =
Foice Sintun i Faligmrg Pernt Siates (MDDMR)

River alsc vulnerable Ui 01 AT M bl Y
Polce Siaten Seltnens Feloe Satntatons

Source 074 Waiylang Stite Hesard Aralyss Chap 3o

Strac ot WIthin 108-yeq Hioodslae | dZepatitive Lass Proparties

+ Cove Point (166 structures) ¢ Lusby (Cove Point)- 15 properties
. Broomes Island {71 structures) - Saimt Leonard (Long Beach) - 6 prapenties
¢ Chesapeake Beach (70 structures) - Huntingtown (Plum Point) - ¢ properties

North Beach (61 structures) City of North Beach — g properties
¢ Plum Point (45 structures) Town of Chesapeake Beach - 3 properties
+ Long Beach (32 structures) - Broomes lsland - 2 properties

Breezy Point (23 structures) - Owings - 2 property

- Solomons - 1 property
J

1 Poleriinl 4 emupt 46 Wluctm e ltontent Fom 2 100 yasr Hoog event by goneral
e
[T Buiging | %el | Walvs ol Suscivre Tetsl %ol L E i g q
Ocewpphey Ty | Count Tols! and Comenls Damage Towt o R R B
Rewdentisl 53 §13 137071448 | 22871364 10
) 08
Commeroal ] L2 17,122,180 438218 %2
£ Bucinng 1 02 712,500 P ARCE oS
Gavtinment 7 LE] 65,160 222492 o7
Ingudry 1) 16 76 674 800 7702250 e
Religous ) I 07 62 600 168,005 oe
= 65
Tats amn 100% 178,185 285 | 330 567,058 100%
T &F s vy #r vom F05) a1 aaseavmeny
—_—
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Calvert County Flood Mitigation Plan

APPENDIX 3

Mitigation Capability Questionnaire
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FLUULU MITTOATIUN FLAN

Calvert County, MD r "‘_jef] 037 P52L3

Flood Miw_ation Capabilities Assessment Questiol....iT

1 Critical Facilities Information
a. Have any critical facilities such as police and fire stations, hospitals, schools, etc. been damaged from past hazards?

If so, please indicate the hazard event and describe the damage.

Critical Facility Address Hazard Event Damage Description

b Do any critical facilities fall within flood hazard areas? If so, please indicate the type of facility and location.

| Critical Facility | Location
2. Existing Plans and Ordinances

a. Does the City/County have the following plans? If so, indicate the document, year adopted, and the
agency/department that administers it.

Type of Plan Name of Document Year Adopted | Administered by

Comprehensive Plan

Land Use Plan

Zoning Ordinance

Subdivision Ordinance

Hazard Mitigation Plan

Beachfront Management Pian

Floodplain Development Ordinance

Stormwater Management Plan

Local Emergency Operations Plan

Risk Assessment

Capital Improvements Program

b. Do your plans and ordinances contain the following policies? If yes, please indicate the name of the plan or ordinance.

Policy Yes/No Plan/Ordinance

Is there a freeboard requirement? If yes, how many feet?

Is there a policy preventing new development or substantial improvements to
structures in floodplains?

Is there a regulation prohibiting fill in the floodplain?

Is there a regulation prohibiting enclosure of structural elements below BFE?

Is there a regulation requiring fill and building foundations be designed to protect them
from scour, erosion?

Is there a requirement that critical facilities be protected from higher flood levels?

Is there a policy encouraging cluster development near floodplains, wetlands?

Is there a policy for prohibition against dumping or placing debris in stream channels?

Is there a regulation requiring erosion and sedimentation control during construction
projects to reduce siltation and loss of channel carrying capacity?

Is there a requirement for new structures in the floodplain to submit st floor elevations?
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3. Flood Mitigation Projects B{“ 1 g ge
a. Has the City/County completed any flood mitigation projects in the past? If 50, pgéaae Qd@a;z tﬁg lcﬁ ;'J'Pojecl,
location, and year of completion.

Flood Mitigation Projects Yes/No | Location Year Completed

Property Protection

Buy outs

Elevation of structures

Floodproofing

Berms/floodwalls

Structural Projects

Levees

Drainage facilities

Retention/detention basins

Emergency Services

Hazard warning {sirens, reverse 911)

Hazard response (EOC activation, evacuation orders)

Post disaster recovery (clearing streets, debris removal)

Critical Facilities Protection (power stations, water/sewer
facilities, police, fire, EMS, _hospitals)

Natural Resource Projects

Wetlands protection

Erosion and sedimentation control

Public Outreach

Map information

Library resources

Outreach projects (newsletters, brochures)

Environmental education programs

Real estate disclosure

4, Staff Capabilities and Building Data
a fPIease provide Iinformation on the City's/County's staff capabilities and buildings in the floodplain with respect to the
0 | 0 W i n q A
Staff Yes/No Department
Floodplain Administrator
Building Official/lnspector
Site Plan Reviewer
Surveyor
GIS Specialist
Total buildings in floodplain
Total flood insurance policies

Total repetitive loss structures

5. Training
a. Has your staff had any training in the following?
[ Training | Yes/No | Staff Position
GIS |

Floodplain management/NFIP regulations
Community Rating System

Building inspection

Building code administration

Building retrofits

Please include your information: Name Title
Phone number Email address
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Glossary

Base Flood

The flood having a one-percent chance of being equaled or exceeded in
any given year: the base flood also is referred to as the 1-percent
annual chance (100-year) flood.

Base Flood
Elevation (BFE)

The water surface elevation of the base flood in relation to the datum
specified on the community’s Flood Insurance Rate Map. In areas of
shallow flooding, the base flood elevation is the highest adjacent
natural grade elevation plus the depth number specified in feet on the
Flood Insurance Rate Map, or at least four (4) feet if the depth number is

Community,
Relative to
Floodplain

Management

not specified.

A political subdivision of the State of Maryland (county, city or town)
that has authority to adopt and enforce floodplain management
requlations within its jurisdictional boundaries.

Critical and
Essential Facilities

Buildings and other structures that are intended to remain operational
in the event of extreme environmental loading from flood, wind, show
or earthquakes. [Note: See Maryland Building Performance Standards,
Sec. 1602 and Table 1604.5.] Critical and essential facilities typically
include hospitals, fire stations, police stations, storage of critical
records, facilities that handle or store hazardous materials, and similar
facilities.

Federal Emergency

Management
Agency (FEMA

The Federal agency with the overall responsibility for administering the
National Flood Insurance Program.

Flood or Flooding

A general and temporary condition of partial or complete inundation of
normally dry land areas from:
(1) The overflow of inland or tidal waters, and/or

(2) The unusual and rapid accumulation or runoff of surface
waters from any source.

Flood Damage-
Resistant Materials

Any construction material that is capable of withstanding direct and
prolonged contact with floodwaters without sustaining any damage that
requires more than cosmetic repair. [Note: See NFIP Technical Bulletin
#2. “Flood Damage-Resistant Materials Requirements.”]

Flood Insurance
Rate Map (FIRM)

An official map on which the Federal Emergency Management Agency
has delineated special flood hazard areas to indicate the magnitude and
nature of flood hazards, to designate applicable flood zones, and to
delineate floodways, if applicable. FIRMs that have been prepared in
digital format or converted to digital format are referred to as Digital
FIRMs (DFIRM).
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Flood Insurance

Study (FIS)

The official report in which the Federal Emergency Management
Agency has provided flood profiles, floodway information, and the
water surface elevations.

Flood Protection
Elevation:

The base flood elevation plus two (2) feet of freeboard, except for
Solomons Town Center where the Flood Protection Elevation is 10’
NAVD 88. Freeboard is a factor of safety that compensates for
uncertainty in factors that could contribute to flood heights greater than
the height calculated for a selected size flood and floodway conditions,
such as wave action, obstructed bridge openings, debris and ice jams,
climate change, and the hydrologic effect of urbanization in a
watershed.

Flood Zone

A designation for areas that are shown on Flood Insurance Rate Maps:
(1) Zone A: Special flood hazard areas subject to inundation by
the 1-percent annual chance (100-year) flood; base flood
elevations are not determined.

(2) Zone AE and Zone A1-30: Special flood hazard areas subject
to inundation by the 1-percent annual chance (100-year) flood;
base flood elevations are determined; floodways may or may
not be determined. In areas subiject to tidal flooding, the Limit
of Moderate Wave Action may or may not be delineated.

(3) Zone AH and Zone AO: Areas of shallow flooding, with flood
depths of 1 to 3 feet (usually areas of ponding or sheet flow
on sloping terrain), with or without BFEs or designated flood

depths.

(4) Zone B and Zone X (shaded): Areas subject to inundation by
the 0.2-percent annual chance (500-year) flood; areas subject
to the 1-percent annual chance (100-year) flood with average
depths of less than 1 foot or with contributing drainage area
less than 1 square mile; and areas protected from the base
flood by levees.

(5) Zone C and Zone X (unshaded): Areas outside of Zones
designated A, AE, A1-30, AO, VE, V1-30, B, and X (shaded).

(6) Zone VE and Zone V1-30: Special flood hazard areas subject
to inundation by the 1-percent annual chance (100-year) flood
and subject to high velocity wave action (also see coastal
high hazard area).

Floodplain

Any land area susceptible to being inundated by water from any source
(see definition of “Flood” or “Flooding”).

[121]




BRG J37P62L8

Floodproofing or
Floodproofed

Any combination of structural and nonstructural additions, changes, or
adjustments to buildings or structures which reduce or eliminate flood
damage to real estate or improved real property, water and sanitary
facilities, structures and their contents, such that the buildings or
structures are watertight with walls substantially impermeable to the
passage of water and with structural components having the capability
of resisting hydrostatic and hydrodynamic loads and effects of
buoyancy. [Note: State regulations at COMAR 26.17.11(B)(7) do not
allow new nonresidential buildings in nontidal waters of the State to be
floodproofed.]

Floodway

The channel of a river or other watercourse and the adjacent land areas
that must be reserved in order to pass the base flood discharge such
that the cumulative increase in the water surface elevation of the base
flood discharge is no more than a designated height. When shown on a
FIRM, the floodway is referred to as the “designated floodway.”

Lowest Floor

The lowest floor of the lowest enclosed area (including basement) of a
building or structure; the floor of an enclosure below the lowest floor is
not the lowest floor provided the enclosure is constructed in
accordance with these requlations. The lowest floor of a manufactured
home is the bottom of the lowest horizontal supporting member
(longitudinal chassis frame beam).

Market Value

The price at which a property will change hands between a willing
buyer and a willing seller, neither party being under compulsion to buy
or sell and both having reasonable knowledge of relevant facts. For the
purposes of these requlations, the market value of a building is
determined by a licensed real estate appraiser or the most recent, full
phased-in assessment value of the building (improvement) determined
by the Maryland Department of Assessments and Taxation.

Maryland
Department of the

Environment (MDE)

A principal department of the State of Maryland that is charged with,
among other responsibilities, the coordination of the National Flood
Insurance Program in Maryland (NFIP State Coordinator) and the
administration of requlatory programs for development and
construction that occur within the waters of the State, including
nontidal wetlands, nontidal waters and floodplains, and State and
private tidal wetlands (Tidal Wetlands). Unless otherwise specified,
“MDE” refers to the Department’s Wetlands and Waterways Program.

Maryland

Emergency
Management

Agency (MEMA)

MEMA and MDE are the responsible agency for administering the flood
management programs in Maryland.

National
Flood Insurance
Program (NFIP)

The program authorized by the U.S. Congress in 42 U.S.C. §§4001 -
4128. The NFIP makes flood insurance coverage available in
communities that agree to adopt and enforce minimum requlatory
requirements for development in areas prone to flooding (see definition
of “Special Flood Hazard Area”).
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Special Flood
Hazard Area

(SFHA)

The land in the floodplain subject to a one-percent or greater chance of
flooding in any given year. Special flood hazard areas are designated
by the Federal Emergency Management Agency in Flood Insurance
Studies and on Flood Insurance Rate Maps as Zones A, AE, AH, AQ,
A1-30, and A99, and Zones VE and V1-30. The term includes areas
shown on other flood maps that are specifically listed or otherwise
described in Section 1.5.

Substantial
Damage

Damage of any origin sustained by a building or structure whereby the
cost of restoring the building or structure to its before damaged
condition would equal or exceed 50 percent of the market value of the
building or structure before the damage occurred. Also used as
“substantially damaged” structures.

Substantial
Improvement

Any reconstruction, rehabilitation, addition, or other improvement of a
building or structure, the cost of which equals or exceeds 50 percent of
the market value of the building or structure before the start of
construction of the improvement. The term includes structures which
have incurred substantial damage, regardless of the actual repair work
performed. The term does not, however, include either:

(1) Any project for improvement of a building or structure to
correct existing violations of State or local health, sanitary, or
safety code specifications which have been identified by the
local code enforcement official prior to submission of an
application for a permit and which are the minimum necessary
to assure safe living conditions; or

(2) Any alteration of a historic structure, provided that the
alteration will not preclude the structure’s continued
designation as a historic structure.

[123]




B 0005 16250
Calvert County Flood Mitigation Plan

APPENDIX 5

Resolution of Adoption

[124]



