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CHAPTER 1:
PLAN INTRODUCTION

UPDATES

During the 2021 Plan Update process, Chapter 1: Plan Introduction was updated with the
most recently available data.

Updates to this chapter include:

1. Thematic and visual update
2. Minor text updates to the following sections:
e 1.12021 Plan Update
e 1.3 Plan Requirements
e 1.4 Plan Organization
Section 1.5.1 Organizing Resources — updated to reflect new and current HMIPC members
(Table 1-1). Also updated to discuss the development of a capability assessment (Appendix C).
Section 1.5.2 Hazard Identification and Risk Assessment — updated with new HIRA results for
each hazard and describes the first and second HMPC meetings.
Section 1.5.4 Mitigation Strategies — updated to reflect the third HMPC meeting.
New sections, 1.6.1 Public Outreach and 1.6.2 Public Survey, have been added to highlight
steps taken to involve the public in the plan update process as well as important results of the
public survey, which was a major component of public outreach.
Section 1.7 Plan Maintenance and Adoption was updated to reflect public meeting dates hosted
by Baltimore County as well as plan update adoption meeting dates.
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1.1 2021 PLAN UPDATE

The 2021 Baltimore County Hazard Mitigation Plan Update was completed by the
Baltimore County Office of Homeland Security and Emergency Management and their
stakeholders. The Plan was adopted and approved by the Federal Emergency
Management Agency (FEMA). To maintain compliance under the Disaster Mitigation
Act of 2000, the Plan must be updated every five years. To that end, Baltimore County
Homeland Security and Emergency Management applied for and received hazard
mitigation grant funding through MEMA. The Plan Update process began in late 2020
with the hiring of Smith Planning and Design consulting firm, and the formation of the
2021 Hazard Mitigation Planning Committee (HMPC). The HMPC consists of a cross-
section of disciplines and has served as a guide during the Plan Update development
process. HMPC members and their agency/department are listed on Table 1-1.

1.2 THE IMPORTANCE OF HAZARD MITIGATION

The primary goal of any hazard mitigation planning effort is to determine which means
are most effective in reducing and/or eliminating loss of life and property damage
caused by natural disasters. Creating and maintaining a Hazard Mitigation Plan
represents a proactive approach resulting in mitigation steps to be undertaken before a
disaster occurs. Hazard mitigation planning provides Baltimore County with practical
knowledge and strategies, empowering citizens, first responders, and government
officials to prepare for and respond to natural disasters.

1.3 PLAN REQUIREMENTS

The Disaster Mitigation Act of 2000 encourages and rewards hazard mitigation planning
efforts by state and local governments. These efforts are strongly encouraged for two
primary reasons. First, the goal of these plans is to prevent and/or reduce the loss of life
and injury as well as limiting future damage costs by developing methods to mitigate or
eliminate damage from various hazards. Second, hazard mitigation is most effective
when state and local jurisdictions are participating in the process and working together.
As more local municipalities become involved in the hazard mitigation planning process,
the state can fund more effective mitigation actions, which in turn benefit local
jurisdictions.

Local governments are required to create and maintain a hazard mitigation plan to
receive federal funding for hazard mitigation projects. This requirement reinforces the
importance of proactive mitigation planning and emphasizes planning for disasters
before they occur. Additionally, the plan improves the County’s eligibility for funding
from federal and state agencies for hazard mitigation and disaster relief. This includes
the Stafford Disaster Relief and Emergency Act, the Disaster Mitigation Act of 2000, the
Flood Mitigation Assistance Program created under the National Flood Insurance
Reform Act, the Hazard Mitigation Grant Program (HMGP), the Pre-Disaster Mitigation
Grant Program, and the Maryland Comprehensive Flood Management Grant Program.

1-1
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According to the Federal Emergency Management Agency, the Hazard Mitigation Grant
Program provides grants to states and local governments so that they can implement
long-term hazard mitigation plans. The purpose of the HMGP is to reduce the loss of life
and property due to natural disasters and to enable mitigation measures to be
implemented during the immediate recovery from a disaster.

The 2015 Hazard Mitigation Assistance Guidance,
produced by FEMA, states that mitigation plans
are the foundation for effective hazard mitigation.
1 As such, local jurisdictions must have a FEMA-
approved local hazard mitigation plan at the time
of obligation of grant funds to be eligible for grant
funding under the unified Hazard Mitigation
Assistance (HMA) programs.

Plan Update
The local jurisdiction is required by 44
CFR §201.6(d)(3) to review and revise its
plan and resubmit it for approval within

5 years in order to continue to be

eligible for mitigation project grant
funding.

In keeping with the Disaster Mitigation Act, hazard mitigation plans are required to be
updated every five years from the date of their initial FEMA approval. As such,
Baltimore County has updated their previous hazard mitigation plan with the 2021
Baltimore County Hazard Mitigation Plan Update. Regular plan updates allow for the
determination of program and project effectiveness and ensures the plan utilizes the
most up-to- date data available. For example — as of May 22, 2019 it became required
that local hazard mitigation plans include all dam risk in accordance with the
requirements set forth in the High Hazard Potential Dams (HHPD) Grant Program
Notice of Funding Opportunity. While Baltimore County had previously included a profile
of all dams within Chapter 15: Technological and Man-Made Hazards, the update
process proved integral in updating this existing information while also maintaining plan
requirements.

Hazard mitigation plans are required to have ongoing participation from their
municipalities throughout the planning process, especially if the municipalities wish to
formally adopt the plan. However, Baltimore County has no municipalities as all areas in
the county are unincorporated. Therefore, Baltimore County has sole authority over
governance.

1.4 PLAN ORGANIZATION

The 2021 Hazard Mitigation Plan Update is primarily driven by all-inclusive hazard
specific chapters. Each chapter begins with an introductory paragraph explaining how
the chapter has been updated from the previous version of the plan. Then a profile of
the hazard is provided, focused on answering the question; “how is this hazard a threat
to Baltimore County?” Factors that create risk for each hazard are then explained,
followed by a history of major hazard events within the county. Using the most recent
and available data, each chapter contains a vulnerability assessment tailored for that
hazard. When possible, these assessments include mapping products. Additionally,
hazard chapters with a well-defined geographic extent (e.g., flood, coastal storm and
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flooding, and wildfire) discuss social vulnerability in relation to the hazard via a social
vulnerability index score.

Appropriate chapters, Flood, Coastal Storm and Flooding, Earthquake, and High Winds
include a HAZUS Level 2 Analysis (explained in 1.5.3 Vulnerability Assessment).
Finally, each chapter ends with a section regarding current mitigation activities and a
section regarding future goals, their objectives, and actions items utilized to complete
said goals and objectives. In some cases, larger datasets and results of vulnerability
assessments are included in appendices, rather than in the parent chapter. However, it
is the goal of the Plan Update to keep most of the hazard-specific information within its
related chapter.

1.5 PLANNING PROCESS

The requirements of a local hazard mitigation plan include: (1) inventorying essential
facilities and other at-risk structures, (2) conducting risk assessments for the identified
hazards, (3) providing mitigation strategies for high-risk hazards, (4) preparing a method
to maintain and update the Plan, and (5) ensuring public involvement throughout the
process.

To meet these requirements, the Baltimore County Hazard Mitigation Plan Update
process followed these four basic steps:

Organize Resources via the formation of the 2021
HMPC, development of a robust public outreach strategy,
creation of a capability assessment, and the identification of
steps towards plan integration.

Develop a Mitigation Plan by updating existing
and adding new goals, objectives, and action items as
appropriate based on current data.

Implementation and Monitoring over the next 5
year planning cycle. Involves reviewing and revising the
plan for resubmittal.

1.5.1 Organizing Resources

Baltimore County’s first step in the Plan Update process was the creation of a Hazard
Mitigation Planning Committee in November of 2020. The HMPC was composed of
representatives from various county agencies, including the Fire Department, Budget
Office, Department of Planning, Department of Public Works, Permits, Approvals and
Inspections, Preservation Services, Department of Health, Baltimore County Public
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Schools, Department of Environmental Protection and Sustainability, and the Office of
Homeland Security and Emergency Management. Additionally, Smith Planning and
Design was contracted to provide technical support to the lead agency, the Baltimore
County Fire Department in the Plan Update Process. HMPC members are listed in
Table 1-1, below.

Table 1-1. Hazard Mitigation Planning Committee Members

Name Department/Office

Brady Locher

Department of Environmental Protection and Sustainability

Kritty Udhin Department of Environmental Protection and Sustainability
Terry Sapp Department of Health
Matt Gawel Department of Permits, Approvals and Inspections
Bill Skibinski Department of Planning
Caitlin Merritt Department of Planning (Landmarks Preservation)
Doug Adams Department of Public Works and Transportation
Terry Curtis Department of Public Works and Transportation (Floodplain Manager)
Paul Lurz Baltimore County Fire Department
Thomas Ramey Fire Department
Matt Carpenter Office of Budget and Finance

Debra Shindle

Office of Budget and Finance/Property Management

David Bycoffe

Office of Homeland Security and Emergency Management

Kathy Suter Office of Homeland Security and Emergency Management
Ashley Morris Office of Homeland Security and Emergency Management
Irene Debye Office of Homeland Security and Emergency Management/Fire Department

Richard Muth

Public Schools

Additional resources needed to complete the 2021 Plan Update process centered on
the collection of the most recently available data specific to Baltimore County. The types
of data collected included GIS data, demographic data, a variety of local planning
documents, and data collected from local government agencies. Data sources are
included as footnotes in each chapter and methodology of data usage is included within
each hazard-specific chapter.

Capability Assessment

An in-depth capability assessment was created for Baltimore County as part of the
organizing resources process.

The purpose of conducting a capability assessment is to determine the ability of a
jurisdiction to implement a comprehensive hazard mitigation strategy, and to identify
potential opportunities for establishing or enhancing specific mitigation policies,
programs, or projects. The capability assessment provides an opportunity to highlight
the positive hazard mitigation measures already in place or being implemented
throughout the county and which should continue to be supported and enhanced via
future mitigation efforts.

The capability assessment is comprised of four sections that detail specific capabilities
that are relevant to hazard mitigation, including: (1) Planning and Regulatory, (2)
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Administrative and Technical, (3) Financial, and (4) Education and Outreach. Full
results of the Capability Assessment, including recommendations, are contained in
Appendix C of this plan update. Additionally, Chapter 16: Mitigation Strategies includes
those recommendations for strengthening capabilities in the following areas: planning
and regulatory, administrative and technical, financial, and education and outreach.

Plan Integration

The Federal Emergency Management Agency (FEMA) considers plan integration the
process by which communities look critically at their existing planning framework and
align efforts with the goal of building a safer, smarter community. There are two primary
ways to effectively accomplish plan integration:

1. Integrate natural hazard information and mitigation policies and principles into
local planning mechanisms and vice versa by:
a. Including information on natural hazards (past events, potential impacts,
and vulnerabilities).
b. ldentifying hazard-prone areas throughout the community.
c. Developing appropriate goals, objectives, policies, and projects.

2. Encourage collaborative planning and implementation and inter-agency
coordination in the following ways:
a. Involving key community officials with the authority to execute policies and
programs to reduce risk.
b. Collaborating across departments and agencies with key staff to help
share knowledge and build relationships that are important to the
successful implementation of mitigation activities.

Baltimore County’s hazard mitigation plan provides the necessary natural hazard
information to incorporate into existing planning documents. The data, tables, analyses,
assessments, mapping, and action items within this plan are easily applicable when
updating or modifying existing planning documents. Local planning documents that
would benefit from integrating components from this hazard mitigation plan include the
County’s:

Comprehensive Plan/Master Plan

Capital Improvement Plan

Emergency Operations Plan

Regional Transit Plan

Stormwater Management Plan

Land Preservation, Parks and Recreation Plan

YVVVYVYYY

As detailed in the Capability Assessment (Appendix C), Baltimore County’s current
planning and regulatory documents recognize and prioritize hazard mitigation efforts. To
further increase plan integration, the county should consider the following basic steps to
integrate hazard mitigation principles into other local planning mechanisms:
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1. Collect Documents
» Make a list of all relevant and most recent plans and ordinances for the
county to review for plan integration purposes.
2. Review Questions
» Questions should be geared towards identifying inconsistencies, gaps,
and recommendations in current planning and regulatory documents in
relation to, at minimum, land use, transportation and infrastructure,
emergency management, environment and open space, and plan
implementation,
3. Review Examples and Best Practices
> Review examples of current local plans
and regulatory documents wherein
natural hazard mitigation concepts were
successfully integrated. These
documents provide planner with
acceptable language and best practices
for integration.

Plan Integration: Linking
Local Planning Efforts

July 2015

For a complete guide to plan integration, FEMA has
created a step-by-step guidebook to aid local
communities. The guide is called “Plan Integration:
Linking Local Planning Efforts” and was published in
July 2015. The guide is available at fema.gov.

1.5.2 Hazard Identification and Risk Assessment

The initial step in preparing new hazard mitigation strategies for Baltimore County
involved the identification of various hazards and their associated risk. In 2016, the
Maryland Emergency Management Agency published the State of Maryland Hazard
Mitigation Plan, which is designed to identify natural hazards common to the State as
well as propose mitigation strategies to lessen the negative effects of major natural
disasters and events. Part of this process, represented in Table 1-2, involved
determining the level of risk for each hazard. The State of Maryland ranked coastal
flood, drought, flood, thunderstorm, tornado, and winter storm as ‘high’ risk for Baltimore

Table 1-2. Maryland State Hazard Assessment for Baltimore County, 2016

Hazard Ranking

Coastal
Drought
Flood
Thunderstorm
Tornado

Wildfire Medium-high
High Winds

Medium-high
Winter Storm

County. As part of the plan update process, a Hazard Identification Risk Assessment
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(HIRA) was completed for Baltimore County. During the first
stakeholder meeting (November 24, 2020) of Baltimore
County’s Hazard Mitigation Plan Update, members of the Vulnerability: open to
HMPC were asked to participate in an online survey as part attack or damage

of hazard identification and risk assessment process.
Committee members were also able to add, remove, and/or Risk: possibility of loss or
modify any of the existing hazards. injury

Hazard: a source of danger

The committee chose to keep all existing hazards, add one

new hazard (Pandemic and Emerging Infectious Diseases), and modify the ratings of
several hazards identified in the 2014 Plan. The basis for these decisions came from
individual expertise brought by each member of the HMPC. Results from the Hazard
Risk Survey completed by Stakeholders have been integrated into the updated HIRA
(see Appendix A).

Results of the risk assessment are represented in Table 1-3. Like the State of Maryland,
the Baltimore County HMPC rated flood and thunderstorm as ‘high’ risk yet differed in
every other rating except for high wind, which both determined to be ‘medium-high’.

Table 1-3. Baltimore County Hazard Risk Assessment, 2021

Hazard 2014 Ranking 2021 Ranking
Flood
Drought Medium Medium
Tornado Medium Medium
Thunderstorm

High Wind Medium
Wildfire Medium

Earthquake
Sinkhole

Winter Weather
Coastal Storm and Flooding
Pandemic and Emerging Infectious Disease* No 2014 Ranking
* Indicates a new hazard added by the HMPC

The 2021 Hazard Mitigation Plan also includes technological and “man-made” hazards,
which are listed in Table 1-4. The 2021 Plan Update profiles and discusses these
hazards in a single chapter called Technological and Man-made Hazards. Epidemic,
which was previously defined as a “man-made” hazard, has been reclassified as a
natural hazard and is included within the Pandemic and Emerging Infectious Diseases
chapter.

Table 1-4. Technological and Man-Made Hazard Risk Assessment, 2021

Hazard {4

Transportation Accident
Hazardous Material Incident

Dam Failure Medium
Fire & Explosion Medium-high
Mass Power Outage Medium-high
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The first meeting also provided an opportunity for the HMPC to identify goals and
objectives for county-wide mitigation efforts. These goals and objectives represent the
County and communities’ vision for disaster resistance. The HMPC was asked to
provide status updates for each highly ranked 2014 mitigation action.

The second HMPC meeting took place on February 23, 2021 and provided the
committee members an opportunity to review and comment on the HIRA results. This
meeting also focused on the major updates to the plan, including: (1) new chapter
Pandemic and Emerging Infectious Disease, (2) social vulnerability analysis for hazards
with a well-defined geographic extent, (3) a HAZUS Level 2 analysis on historic and
cultural resources within the 1% annual chance floodplain, and (4) the Capability
Assessment conducted for Baltimore County. (see Appendix C).

1.5.3 Vulnerability Assessment

A vulnerability assessment works to model and estimate potential damages to
populations and property during a storm event. Each hazard-specific chapter in the
2021 Plan Update includes a vulnerability assessment which gathers available data
relevant to each hazard to provide reasonable estimates of expected damages during a
storm event.

Each assessment first identifies and briefly discusses those areas, populations, and/or
infrastructure that are especially vulnerable to the hazard. Then, the ‘Data Utilization’
section lists the data, and their sources, utilized to perform the assessment.
Assessments typically include affected infrastructure, such as buildings, roadways, and
bridges, as well as impacts to essential facilities, land uses, transportation networks,
future development, hazardous material storage facilities, and vulnerable populations. In
most cases, these vulnerability assessments result in mapping products that depict the
intersection between hazard area and vulnerable infrastructure, resources, and people.

Flood, Coastal Storm and Flooding, Earthquake, and High Winds, utilized a HAZUS
Level 2 Analysis. Results of this type of analysis include essential facility and general
building stock damages, debris generation, shelter requirements, and associated
economic losses. This level of analysis is more accurate than a Level 1 Analysis
because the data used for the analysis is derived from user-supplied sources as well as
data available in the Hazus database. According to the FEMA website:

“‘Hazus is a nationally applicable standardized methodology that contains models
for estimating potential losses from earthquakes, floods, and hurricanes. Hazus
uses Geographic Information Systems (GIS) technology to estimate physical,
economic, and social impacts of disasters. It graphically illustrates the limits of
identified high-risk locations due to earthquake, hurricane, and floods.”
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1.5.4 Mitigation Strategies

Existing goals, objectives, and action items were updated during the final meeting.
Overall goals and objectives are in Chapter 3: Overall Hazard Mitigation Goals,
Objectives, and Action Items, while hazard-specific goals and objectives are located at
the end of each hazard-specific chapter.

The final meeting was held on March 31, 2021. Utilizing an action item matrix, HMPC
members were asked to review hazard-specific mitigation action items and determine if
they were to be included within the 2021 Plan Update. Recommended projects,
agencies responsible for their implementation, and other important information was
gathered during this process.

Mitigation strategies include goals, objectives, action items, and mitigation projects.
Goals provide a general guideline as to what Baltimore County hopes to achieve within
the next 5-year planning cycle. Objectives are not as broad as goals or defined as
action items but serve to provide a measurable connection between goals and action
items. Action items consist of real-world steps that can be taken to fulfill the mitigation
goals set by the County. Mitigation projects, which are derived from high priority action
items (see section 16.1.1 of Chapter 16) are the final step to making action items come
to life. Refer to Chapter 16: Mitigation Strategies to learn more about high priority action
items and their associated mitigation projects.

1.6 PUBLIC OUTREACH

1.6.1 Public Outreach

Public outreach is critical in the hazard mitigation planning process in the following
ways: (1) describe issues of concern, (2) narrate hazard history, (3) prioritize proposed
mitigation actions, and (4) provide ideas for ongoing public involvement.

More than simply informing the public of the plan’s development, a good public outreach
strategy seeks to educate the public as well as motivate them to act. During this Plan
Update cycle Baltimore County created a project website, baltimorecohazardplan.org,
that allowed the public to learn about hazard mitigation, view the previous plan, stay up
to date with the planning process, and provide their feedback via a survey. In addition,
the website created an opportunity for citizens to provide their contact information and
be added to a mailing list, as well as an area to submit questions and/or feedback, The
project website proved to be critical for gathering feedback as the plan update cycle
occurred during the COVID-19 global pandemic, thus severely limiting face-to-face
interaction.
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In addition to the project website, Baltimore
County initiated a social media campaign to
inform the public of the plan update process
and to maximize the feedback gathered via
the public survey on the project website.
Regular posts were made to county-
operated social media accounts that
promoted the plan update process, the
public survey, general hazard mitigation
knowledge, and public meeting dates and
times.

Baltimore County advertised and recruited
for virtual public meetings on multiple dates
for the 2021 Hazard Mitigation Plan Update,
including:

e 5/12 at 6:30 PM - 8:00 PM
e 5/18 at 6:30 PM - 8:00 PM
e 5/22 at 6:30 PM - 8:00 PM

Baltimore County Emergency Management &
@BaltCoEmergency

We still need your help, BCo! @

Help us out by filling out a short survey on Baltimore
County disaster risk. In just 4 minutes, you can help us
build a stronger and safer county.

ow.ly/rG3950EIURs

@BaltimoreCounty @BaltCoPS @BaltCoPolice
@bcplinfo @UMBC @baltcochamber

WHAT FUTURE BALTIMORE COUNTY
DISASTERS WORRY YOU THE MOST?

THE SURVEY
sAYs...

A

* *
e o

/
2
ad
A Y\

i

10:16 AM - May 10, 2021 - Hootsuite Inc.

Take our Hazard Mitigation survey and
help us better prepare Baltimore County
for disasters in the future

The following message was sent by Baltimore County to members of the public, including
workers and business-owners, to advertise the availability of three virtual public meetings.

“Good Afternoon,

projects that allow us to enhance resilience.

An important part of disaster readiness and community resilience is hazard mitigation. Our county hazard mitigation plan
identifies potential threats to Baltimore County and lists future projects that may reduce or eliminate damage before a
disaster strikes. We are working to update our hazard mitigation plan to better represent our threats and add more

Mitigation not only saves lives, but also reduces disaster costs. For every $1 spent on mitigation, more than $6 are saved
that would have been used responding to or recovering from disaster.

Input from residents, community members, workers, and business owners will help ensure the success of the County's
hazard mitigation plan and projects. There are a couple of ways community members can participate:

1). Take our four-minute survey on disaster risk: https://www.baltimorecohazardplan.org/engage-in-the-planning-process

2). Participate in a virtual community meeting this month:

-5/12 at 6:30 PM - 8:00 PM [Link to register: https://www.eventbrite.com/e/151231029079]

-5/18 at 6:30 PM - 8:00 PM [Link to register https://www.eventbrite.com/e/152520710551]

-5/22 at 6:30 PM - 8:00 PM [Link to register https://www.eventbrite.com/e/152522542029]”

A full record of important meeting, training, and public outreach efforts is included in
Table 1-5 (included at the end of this chapter). This table includes dates, intended
audience, type of outreach, and other important information.
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1.6.2 Public Survey g
As described in section 1.6.1 Public OutreaCh, a BALTIMORE COUNTY HAZARD
. MITIGATION
public survey was developed and placed on the

project’s website (www.baltimorecohazardplan.org) T
to make it easily accessible to interested members ENGAGE IN THE PLANNING PROCESS

of the public as well as stakeholders. The public
survey was regularly promoted throughout the Plan
Update process on Baltimore County’s social
media platforms.

In total, 194 members of the public responded to
the public survey. Most of the responses were from

Home | | Engagein the Planning Process  Hazard sk & Vulnerekslity || Risk Recuction Mitigation Acthities  Cantazt

Public Survey
The Baltimore County Hazard Mitigation Plan is a project that aims to
ensure the County is prepared for various hazards. The Office of
Homeland Security and Emergency Management is placing special
emphasis on understanding citizens' concems regarding hazards.
Community input is incredibly valuable. This survey is being used
to collect your insight and perspective. The survey consists of 9
questions and will take an average of 4 minutes or less to complete.

Please click on the button to begin the survey.

Thank you ;or your time!

Baltimore County residents (93.3%) with representation from 21 of the County’s
unincorporated communities. The top five communities with the most responses were
Timonium, Cockeysville, Lutherville, Catonsville, and Townson. Further highlights from

the public survey are included below.

Answered: 140  Skipped: 12

Level of Concern
L
"
B L R —
tornado i5.._
High Wind - S e—
Wind poses a...
-
Eart hqu:ke a e ———
B .
Winter Weat he | ———
ety —— .
Pandemic & p—
Emerging...
T e—
Haz a0 U S o e
Material...
T —
Fir e & I e
Explosion =

0% 10% 20% 30% 40% 50% 60%

Baltimore County Hazard Mitigation Plan Public Survey

Q5 Please indicate your level of concern for each hazard.

B not concerned . Somewhat Concerned Concerned Very Concerned

Figure 1-1.

70% 80% 90% 100%
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Baltimore County Hazard Mitigation Plan Public Survey Figure 1-2.

Q6 Please choose from the below list to indicate which hazard events you
feel may particularly affect your community. (Please check all that apply.)

Answered: 140  Skipped: 12

Flood
Drought

Tormado

Thunderstor

High Winds

Wildfire

Earthgua

Sinkhola

‘Winter Waathe

Coastal Stor
& Floodi

Pandemic &
Emerging._.

Transportatio
Accide

Hazardou

Material..

Dam Failure

Fire &
Explosion

Mass Power
Outags

0%

10% 20% 30% 40%  50% 0% T0%  B0%  90% 100%
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Of the 11 natural hazards respondents could select (Figure 1-1), the top five natural
hazards that Baltimore County residents indicated they are “very concerned” with were:
(1) Pandemic and Emerging Infectious Diseases, (2) High Wind, (3) Thunderstorm, (4)
Winter Weather, and (5) Coastal Storm and Flooding. The level of concern shown by
the public for these hazards is reflected in the HIRA results represented in table 1-3. All
the hazards that the public is “very concerned” about are ranked as either Medium-High
(Coastal Storm and Flooding, High Wind, and Winter Weather) or High (Pandemic and
Emerging Infectious Diseases and Thunderstorm).

Results of another survey question (Figure 1-2) were similar, indicating that most
Baltimore County residents are concerned with: High Winds, Thunderstorms, and
Winter Weather. Mass Power Outage was also indicated as a major concern for the
community, which makes sense alongside concern for hazards that produce strong
winds or put additional pressure on the power grid.

Full results of the Public Survey are included in Appendix F on this Plan Update.

1.7 PLAN ADOPTION AND MAINTENANCE
1.7.1 Plan Adoption

The Disaster Mitigation Act of 2000 requires that local Hazard Mitigation Plans and any
updates be formally adopted by the County Council following review by MEMA and
FEMA. The Plan and any Plan Updates are also subject to a public hearing prior to
adoption by the Council. The public was provided numerous opportunities to review and
comment on the Plan. Comments made by the public have been included and
integrated into the Plan prior to final adoption by Baltimore County.

Public meetings were advertised for the following dates for the 2021 Hazard Mitigation
Plan Update: May 12, 2021, May 18, 2021, and May 22, 2021. All meetings were to be
conducted for a public audience via video conference.

Plan adoption meetings were held on for the 2021 Hazard Mitigation Plan
Update.

During the plan adoption period, the Draft Plan was available for review and comment
on the project website, here: www.baltimorecohazardplan.org/. The public was able to
download the Plan Update or review it online.

1.7.2 Plan Maintenance

The Baltimore County Office of Homeland Security and Emergency Management will
implement the Plan and continue to perform periodic reviews and revisions to the Plan
through on-going Hazard Mitigation Planning Committee meetings. The Committee will
be entrusted with the responsibility to meet, at a minimum, annually to review the Plan
and hold public meetings to solicit citizen input. A mitigation status update tool will be
utilized to gather information throughout the 5-year planning cycle.
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Table 1-5. Baltimore County Hazard Mitigation Planning, Training, and Outreach Initiatives

Meeting,
Training, or

Outreach Activity

Target
Audience

Materials Provided

WebEx Meeting- 2014 HMP

Comments/Input

10/2/2020 Project Kick-Off Mtg. Core Planning Team Committee Listing and HIRA Discussed outreach strategy and development of project website.
WebEx Meeting- Project
- . Website and Stakeholder Previewed plan logo and social media post. Picked from listing of project website domain
R A (Coerefieiten Y, (ot [T VEE Listing, Meeting Date, & names. Established stakeholder meeting #1 date and agenda items.
Agenda
11/24/2020 HMPC Stékeholder HMPC Stakeholders WebE.x Meeting- Agenda & MeeFlng Notes, Fillable PDF Mitigation Status, Community Perspective Survey & Project Website
Meeting #1 Meeting Packet (PDF) Preview
12/8/2020 Climate Action Plan Project Committee Draft Plan Discussion related to integrating action items from CAP into the HMP Update.
12/10/2020 Project Website HMPC Stakeholders | Draft Website Draft project website link distributed for review and comment.
12/11/2020 Historic Preservation Key Staff Review of 2015 HMP Discussed incorporation O.f.hIStOI'IC resources into plan update. National Register of Historic
Small Group Mtg. Places and flood vulnerability.
| ifi i N ifi f | lues f
12/15/2020 Resource-Data Mtg. Doug Adams, GIS Data layers, Geodatabase denti |gd da.uta needed and various sources. Identified new contact for real property values for
loss estimations.
. Status Update, HIRA &
L. Project Manager & e . ) . . L . .
1/25/2021 Coordination Mtg. EM Planner Mitigation Actions Status Confirm Meeting with Communications Engagement Director and next Committee Mtg. Date
Report
1/25/2021 New Website Content HMPC Stakeholders | 2021 HIRA Results In addition, 2015-Present finalized Mitigation Status Report provided to stakeholders.
Project Website and Project website link added to
2/8/2021 JPuinc Surve Public Baltimore Co. EM website In addition to website, social media post(s) directing public to project website.
v page.
2/16/2021 Social Media Post Public :’rit;:]elf)tgv(;/eb5|te link provided Increase traffic to the project website.
Provi li li
2/18/2021 Social Media Post Public ”;T(\”de I il7s Sy Increase participation in online public survey.
Brief summation of the plan,
2/19/2021 Press Release Public project website, and online Increase participation in online public survey and traffic to project website.
survey.
Historic Preservation Hazus Level 2 Analysis Results- New attribute table including depth of flooding, category 1 storm surge, and SRL risk for historic
2/22/2021 Key Staff Flood Loss Estimations and L . g dep & sory ge,
Small Group Mtg. X buildings provided.
New Mapping
2/23/2021 HMPC Stékeholder HMPC Stakeholders WebE.x Meeting- Agenda & Meetlng Notes, Fillable PDF Capability Survey, Vulnerability Assessment Update- NEW Historic
Meeting #2 Meeting Packet (PDF) Properties.
2/23/2021 New Website Content HIAIBEAIAE Meeting #2 HMPC Notes Added Button w/ PDF
Stakeholders
Facebook and Twitt t
2/23/2021 Social Media Post Public 'ac'e A . W .er pos Increase participation in online public survey and traffic to project website.
linking to public online survey.
i i icipation: 5 i r - 2021/02/2 i -
2/26/2021 News Release Public News Re.Iease article with Increase par.tlapatlo.n vaw ba|t|m?recountvmd.gov/.countv news/2021/02/26/baltimore
helpful links. county-seeking-public-input-regarding-hazard-mitigation-plan
3/1/2021 Social Media Post public Facebook and Twitter post Increase participation in public survey and to project website

linking to public online survey.

(https://twitter.com/BaltCoEmergency/status/1366486921359351811)
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Table 1-5. Baltimore County Hazard Mitigation Planning, Training, and Outreach Initiatives

Meeting,
Training, or

Target
Audience

Materials Provided

Comments/Input

Outreach Activity

. Public & HMPC Under Risk & Vulnerability Tab
3/5/2021 New Website Content Stakeholders S Se e, New text and maps.
. Under Risk & Vulnerability Tab
Public & HMPC
3/5/2021 New Website Content ublic added flood prone historic New text and maps.
Stakeholders . X
properties mapping.
3/9/2021 Social Media Post Public Z:’étzirr::ﬁinwk'th new graphic | |\ c.//twitter.com/BaltCoEmergency/status/1369400350034255890
3/11/2021 Social Media Post Public Retweet https://twitter.com/BaltCoEmergency/status/1369400350034255890
Twi P ith hi
3/27/2021 Social Media Post Public a\:‘v(;t:j:v:;rinwklt new graphic https://twitter.com/BaltCoEmergency/status/1369400350034255890
HMPC Stakeholder WebEx Meeting- Agenda & : o ) o .
3/31/2021 Meeting #3 HMPC Stakeholders | Mitigation Action Workshop Meeting Notes & New Mitigation Action Items & Prioritization Tool for Stakeholder Completion.
g Packet (PDF)
. Public & HMPC )
4/1/2021 New Website Content ublic Meeting #3 HMPC Notes Added Button w/ PDF
Stakeholders
. . . Twitter Post with new graphic .
4/4/2021 Social Media Post Public o https://twitter.com/BaltCoEmergency/status/1380179563897094144
and website link.
4/14/2021 Public Meeting e REETEED | Rl s EM P!anner, Ashley I\/Iorrlls, foIIowgd-up with meeting dates and time slots. Planned evening
Schedule meeting(s) and one morning meeting.
5/3/2021 Social Media Post Public Twitter Thread https://twitter.com/BaltCoEmergency/status/1389227659025080322
5/3/2021 Social Media Post Public Meeting 6:30-8:00PM https://www.eventbrite.com/e/152520710551
5/3/2021 Social Media Post Public Meeting 6:30-8:00PM https://www.eventbrite.com/e/152522542029
. . ) Community Resilience-Hazard
5/7/2021 2 el Oy Non_P,rOﬁts & Mitigation provided ways to Provided survey link and invite link to all three \community meetings
Outreach Community Groups
engage.
5/12/2021 V'rtuf\l/lizzqn”g'“”'ty Public Meeting, 6:30-8:00PM www.eventbrite.com/e/151231029079
. . Presentation, Survey Link, & A virtual public meeting was advertised for the HMP Update, to be conducted in the evening
A Rlices el S Meeting upload to YouTube from 6:30-8:00PM (1 of 3 advertised virtual meetings).
5/14/2021 Volunteer Email Push Volunteers Survey Link The survey link was pushed out to volunteers in Baltimore County, roughly 2600 people.
. , Presentation, Survey Link, & A virtual public meeting was advertised for the HMP Update, to be conducted in the evening
5/18/2021 | Public Out h Event Publ
/18/ ublic Dutreach tven < Meeting upload to YouTube from 6:30-8:00PM (2 of 3 advertised virtual meetings).
5/20/2021 Social Media Post Public Twitter and Facebook poots. Social media posts targeted the public to gather increased hazard mitigation survey responses.
. . Presentation, Survey Link, & A virtual public meeting was advertised for the HMP Update, to be conducted in the morning
22/2021 E
e sl OuiTrEEEn Brei sl Meeting upload to YouTube from 10:0-11:30AM (3 of 3 advertised virtual meetings).
Core Planning Team An informational session hosted by MEMA, part of their Mitigation Series. Focused on info
6/2/2021 Informational Session & Interested Virtual Presentation related to FY21 FMA and BRIC. (Presentation Link:
Stakeholders https://mema.maryland.gov/community/Documents/FY21-FMA-and-BRIC-Overview.pdf)
Balti ith Balti D i ity (2
6/5/2021 iy ey B public Discussion/Presentation altimore Cou'n.ty met with Baltimore Chapter of Delta Sigma Thea Sorority (20 members) and
touched on mitigation and how the county works to prevent disasters.
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Table 1-5. Baltimore County Hazard Mitigation Planning, Training, and Outreach Initiatives
Meeting,
Training, or
Outreach Activity

Target
Audience

Materials Provided Comments/Input

White Marsh Volunteer Fire Company makes a post advocating for emergency preparedness
6/8/2021 Social Media Post Public Facebook post, Survey Link and hazard mitigation; the post also asked members of the public to take the online survey.
(link: https://www.facebook.com/wmvfc/posts/10157707682742234)

Core Planning Team
6/9/2021 Informational Session & Interested Virtual Presentation
Stakeholders

An informational session hosted by MEMA as part of their Mitigation Series, focused on
“Mitigation in Action.”

The Department of Aging is set to send out their latest newsletter (10k subscribers) in July 2021,

11/2021 N | Publi Link
Elle ewsletter aile Survey Lin including the link to the Hazard Mitigation Survey on the project website.

! Federal Emergency Management Agency. Hazard Mitigation Assistance Guidance. Updated February 27, 2015. www.fema.gov/sites/default/files/2020-
07/fyl5 HMA Guidance.pdf.
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CHAPTER 2:
BALTIMORE COUNTY PROFILE

UPDATES

During the 2021 Plan Update process, Chapter 2: Baltimore County Profile was
updated with the most recently available data.

Updates to this chapter include:

1. Thematic and visual update
. Relevant text and data updates to the following sections and tables:
. Section 2.2 Demographic Trends and Characteristics
a. Table 2-2 Age Structure Estimates, 2019
b. Table 2-3 Racial Composition Estimates, 2019
. Section 2.4 Housing and Community Development
a. Updated population and household data with Census ACS
estimates.
b. Added MDP projections
. Section 2.5 Employment and Industry
a. Table 2-4, updated employment statistics, 2018
b. Table 2-5, updated percentage of total employment by industry,
2018
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2.1 GEOGRAPHY AND THE ENVIRONMENT

Baltimore County is in Central Maryland, bordering York County, Pennsylvania to the
north, Harford County, MD to the east, the Chesapeake Bay to the southeast, Anne
Arundel County to the south, Howard County to the southwest and Carroll County, MD
to the west. Baltimore County also surrounds the City of Baltimore and its harbors but
are entirely separate political units. Map 2-1, on the following page, provides a visual
overview of the region.

The County’s geography, depicted in Figure 2-1, below, is characterized by the Atlantic
Coastal Plain and the Piedmont Plateau Province. The Atlantic Coastal Plain, which
stretches from New Jersey to Florida, around the Gulf of Mexico, south to Mexico and to
the Yucatan Peninsula, comprises the southeastern portion of the County and is flat and
low rising to around 400 feet. The Piedmont runs from New Jersey, southwest, to
Alabama and is marked by low rolling landscapes and fertile valleys.! The County’s
elevation runs from sea level at the Chesapeake Bay to 966 feet at Middletown Road on
the Mason-Dixon Line near Stiltz, PA.2 On average, elevations in the County range
from 200 to 700 feet.®

Figure 2-1.
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2.1.1 Water Resources

The County includes more than 2,100 miles of streams and rivers. About 46 percent of
the land area drains to three reservoirs: Loch Raven, Prettyboy and Liberty. Loch Raven
and Prettyboy Reservoirs are located within the County, while Liberty reservoir is
located on the western boundary with Carroll County. These three reservoirs are owned
and managed by the City of Baltimore as the drinking water source for over 2.8 million
citizens in the metropolitan region, including the City, about 90 percent of Baltimore
County, and small portions of three other counties.*

Baltimore County's streams and rivers ultimately drain to the Chesapeake Bay, the
nation’s largest estuary, where salt water from the ocean meets fresh water from the
rivers.> The County has approximately 175 miles of shoreline along the Patapsco,
Back, Middle, and Gunpowder Rivers and other smaller creeks which are sub-estuaries
of the Bay.® Those streams along the coastal plain are tidal estuaries. The streams of
the Piedmont Plateau portion of the county are rapidly flowing, fluctuating streams. The
principal Piedmont streams are the Gunpowder River and its branches, Stemmers Run,
Herring Run, Jones Falls, Gwynns Falls, and the Patapsco River. All are part of the
Chesapeake Bay drainage system and reach the Bay through the broad estuaries of the
Gunpowder, Middle, Back, and Patapsco Rivers.

2.1.2 Climate

Baltimore County lies in a region about midway between the rigorous climates of the
North and the mild climates of the South, and adjacent to the modifying influences of the
Chesapeake Bay and Atlantic Ocean to the east and

the Appalachian Mountains to the west. Since this Table 2-1. Annual Averages

region is near the average path of the low-pressure e Precipitation: 45.6”
systems which move across the country, changes in e Snowfall: 21.9”

wind direction are frequent and contribute to the e Summer Temp: 73.1F
changeable character of the weather. The net effect * WinterTemp: 33.2F

of the mountains to the west and the bay and ocean . gays Below Freezing: 102.0
to the east is to produce a more equable climate T e— m—

. k . . ote: Temperature and precipitation data based
compared with other continental locations inland at on 30-year averages. National Oceanic and
the same Latitude. Table 2-1 depiCtS annual Atmospheric Administration (1981-2010 normals)
precipitation and temperature averages for Baltimore
County.

Rainfall distribution throughout the year is rather uniform, however the greatest
intensities are confined to the summer and early fall months. The average date for the
last occurrence in spring of temperatures as low as 32 degrees is mid-April. The
average date for the first occurrence in fall of temperatures as low as 32 degrees is late
October. The days below freezing is approximately 102 days. January is the coldest
month, and July the warmest. Snowfall occurs on about three days per year on the
average, however, an average of only about six days annually produces snowfalls of
one inch or greater. Snow is frequently mixed with rain, sleet and ice, and snow seldom
remains on the ground more than a few days. The annual prevailing wind direction is
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from the west. Winter and spring months have the highest average wind speed.’
Several hazard chapters in the plan discuss climate in the form of storm events,
including Flood, Drought, Thunderstorm, High Wind, and Winter Weather. Chapter 13:
Coastal Storm and Flooding provides an in depth look at the history of coastal storms
and sea level rise in Baltimore County.

2.1.3 Geology: Minerals and Soils

Baltimore County is part of two distinct physiographic provinces: The Coastal Plain
Province and the Piedmont Plateau Province. The Coastal Plain Province is underlain
by a wedge of unconsolidated sediments including gravel, sand, silt, and clay, which
overlaps the rocks of the Eastern Piedmont along an irregular line of contact known as
the Fall Zone. The sediments of the Coastal Plain dip eastward at a low angle, generally
less than one degree, and range in age from Triassic to Quaternary. Mineral resources
of the Coastal Plain are chiefly sand and gravel and are used as aggregate materials by
the construction industry. Clay for brick and other ceramic uses is also important.

Small deposits of iron ore are of historical interest. Plentiful supplies of ground water are
available from several aquifers throughout much of this region. The Piedmont Plateau
Province is composed of hard, crystalline igneous and metamorphic rocks and extends
from the inner edge of the Coastal Plain westward. Bedrock in the eastern part of the
Piedmont consists of schist, gneiss, gabbro, and other highly metamorphosed
sedimentary and igneous rocks of probable volcanic origin. In several places these
rocks have been intruded by granitic plutons and pegmatites. Deep drilling has revealed
that similar metamorphic and igneous rocks underlie the sedimentary rocks of the
Coastal Plain. Several domal uplifts of Precambrian gneiss mantled with quartzite,
marble, and schist are present in Baltimore County and in parts of adjacent counties.
Differential erosion of these contrasting rock types has produced a distinctive
topography in this part of the Piedmont.

The Piedmont Plateau Province contains a variety of mineral resources. Formerly,
building stone, slate, and small deposits of nonmetallic minerals, base-metal sulfides,
gold, chromite, and iron ore were mined. Currently, crushed stone is important for
aggregate, cement, and lime. Small to moderate supplies of ground water are available
throughout the region, but favorable geological conditions locally may provide larger
amounts.®

2.2 DEMOGRAPHIC TRENDS AND CHARACTERISTICS

The basic demographics of Baltimore County has changed from predominantly rural to
an urban-rural mix. According to the 2010 Census, about 90 percent of the County’s
population lives within the Urban Rural Demarcation Line (URDL) while the remaining
10 percent resides in the rural areas. According to the U.S. Census, Baltimore County’s
population is 827,370 (Table 2-2). The County’s population has been growing
significantly since 1950 (population of 270,273), increasing by 557,097 in roughly 70
years.
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Within Baltimore County, the 2010 Census designated places with the greatest
populations are: Dundalk, Towson, Catonsville, Essex, Woodlawn, Parkville,
Randallstown, Pikesville, and Carney. New population growth in Baltimore County is
being directed toward two areas — Perry Hall-White Marsh and Owings Mills, which are
the county’s designated growth areas. Both town centers are adjacent to major
transportation networks and regional shopping centers.®

The increased amount of people living in Baltimore County creates more community
exposure and changes how agencies prepare for and respond to hazards. Furthermore,
increased density can affect risk. For example, narrow, congested streets are more
difficult for emergency service vehicles to navigate, a higher ratio of residents to
emergency responders affects response times, and homes located closer together
increase the chances of fires spreading.®

As the County continues to experience population Table 2-2. Age Structure in
growth, other aspects of population, such as age Baltimore County, Population
structure (Table 2-2), racial composition, household Estimates 2019

and family type, employment status, and income level Age Group  Total | Percent
are changing. The median age of the population Under 5 years | 48,874 5.9
continued to grow from 38.8 in 2008 to 39.5 in 2018. 5to9years | 46,270 5.6
This represents a growing number in the elderly 65 10to 14 years | 53,986 6.5
years old or over, which increased its percent share in 15to 19 years | 52,708 6.4

the County’s total population from 14.4 percent in 2008 | 20to24vyears | 49,555 | 6.0
to 17.5 percent in 2019. According to the 2019 Census ;g P ;Z years 2?232 2';
population estimates, population distribution according fo3ayears | >, '
. . 35to 39 years | 54,733 6.6
to age shows 31.2 percent of the population is aged 55 Y
0 44 years 47,781 5.8
or older. Persons below the age of 19 make up 24.4

; - , 45to 49 years | 50,172 6.1
percent of the total population. Baltimore County’s total ["5t554 years | 52,191 63

population is projected to be 862,200 in 2030 and 551to0 59 years | 49,780 6.0
892,150 in 2045.11 60 to 64 years | 63,947 7.7

65 to 69 years | 46,456 5.6
Along with its population increase, Baltimore County 70 to 74 years | 35,393 4.3
has undergone a change in racial composition, which is | 75to79years | 24,134 2.9
depicted in Table 2-3. According to the U.S. Census 80to 84 years | 18,086 2.2
Bureau, 2019 American Community Survey 1-Year 85yearsand | )00 | 25

over
Total

Estimates, approximately 58.4 percent of the County’s
population is White compared to 65 percent in 2010. .

. . . . . population
ApprOXImately 30 percent Of the mlnorlty populatlon IS Source: U.S. Census Bureau, 2019 American
African American with the remaining 11.9 percent Community Survey 1-Year Estimates
primarily comprised of Hispanic and Asian populations. Specifically, the largest Hispanic
populations are in Cockeysville, Reisterstown-Owings Mills, Catonsville-west of Rolling
Road, east Lansdowne, and Perry Hall-north of White Marsh Boulevard. The largest
Asian populations are in Cockeysville-Timonium, Carney, Perry Hall-north of White
Marsh Boulevard, Catonsville-west of Rolling Road, and Catonsville-Arbutus near
University of Maryland Baltimore County. This ethnic diversity suggests a need to
address multi-cultural needs and services.

827,370 (X)
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Table 2-3. Racial Composition in Baltimore County, Demographic Estimates, 2019

Race/Ethnicity Total Percent
White 483,230 58.4
Black or African American 248,401 30.0
American Indian and Alaska Native 2,305 0.3
Asian 50,514 6.1
Asian Indian 9,117 1.1
Chinese 5,811 0.7
Filipino 7,280 0.9
Japanese 562 0.1
Korean 4,524 0.5
Vietnamese 5,848 0.7
Other Asian 7,392 0.9
Native Hawaiian and Other Pacific Islander 429 0.1
Hispanic or Latino (of any race) 48,074 5.8
Mexican 9,595 1.2
Puerto Rican 6,898 0.8
Cuban 2,482 0.3
Other Hispanic or Latino 29,099 3.5
Some Other Race 2,146 0.3
Two or More Races 20,314 2.5
Total population 805,029 (X)

Source: U.S. Census Bureau, 2019 American Community Survey 1-Year Estimates

Population and demographic characteristics are a critical component to preparing and
responding to hazard events. Items to be considered include:

e Multi-cultural needs and services — Communication and cultural norm (belief) are
critical to preparing and responding to a hazard event, including the ability to
communicate with non-English speaking individuals and communities;

e Vulnerable populations — Vulnerable populations include seniors, disabled
citizens, children and low-income households;

e Involvement of citizen groups — Citizen groups include: neighborhood watch
programs and other local community groups, non-profit and religious groups who
assist with recovery efforts;

e Mass Care Shelters — Should be accessible to vulnerable and special needs
populations and be able to accommodate large populations in the event of a
hazard event;

e Insurance Companies — Insurance companies should prioritize the education of
their staff relevant to policies covering hazard events. This education will allow
insurance agents to better explain and answer questions about specific policy
issues with citizens and business owners.

2.3 LAND AND DEVELOPMENT

Central to the way that the County has developed is the concept of delineating two
distinct land management areas — the urban area and the rural area. This concept
manages growth in a manner that preserves important natural and agricultural
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resources and maximizes the efficiency of County revenues spent on transportation
improvements, utilities, and other capital projects. In 1967, Baltimore County took the
first significant step toward creating a sustainable policy framework for growth and
development when it established an urban growth boundary, the Urban Rural
Demarcation Line (URDL). The URDL divides the County into urban and rural land
management areas. The division allows infrastructure investments and most land
development to be focused in the urban areas, while natural and agricultural resources
in the rural areas are preserved. Subsequently, Resource Conservation (RC) zones
were adopted to restrict the number, configuration, size and location of new building lots
in order to preserve agriculture and protect natural resources, while permitting limited
growth. The protection of agriculture has been a key component of the rural growth
management of the County for over 40 years.*?

2.3.1 Master Plan Land-Use Visions

Baltimore County Comprehensive Plan, 1975 & Baltimore County Master Plan, 1980

These Plans reorganized land use and development planning into a comprehensive
growth management program, creating the current land use framework. These plans
modified the County’s land use policy to reduce inefficient low-density suburban
development and establish urban and rural zoning. Two growth areas — Owings Mills
and Perry Hall-White Marsh — were created. Future development was to be directed in
these areas, preserving agriculture and watershed land in other areas of the county.!?

Master Plan 1990

This Plan balanced County efforts between growth areas and community conservation
areas in the urban areas with the philosophy of enhancing the quality of development. In
the rural areas, policies reaffirmed the county’s commitment to agricultural and natural
resource protection, while providing some areas for low density rural residential
growth.'4

Master Plan 2000

The 2000 Plan focused on maintaining flexibility to respond to opportunities and
problems as they arose. The Plan created land management areas for urban and rural
portions of the county. The intent was to achieve a balanced development in designated
growth and community conservation areas and preserve agricultural activities and
natural resources outside the URDL.®

Master Plan 2010

This Plan recognized the interdependence of traditional land use issues with
nontraditional master plan topics such as education, public safety, social services,
economic development, and community stewardship. Master Plan 2010 recognized that
Baltimore County’s sustained prosperity will require continued significant reinvestment
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in its urban areas. Buildings, facilities, and infrastructure in most of the communities
adjacent to the Baltimore County-Baltimore City Line are 50 years old. The
infrastructure is reaching the end of its life expectancy and needs repair and
replacement.®

Master Plan 2020

This latest Plan seeks to continue the success of growth management, improve the built
environment, and strengthen resource conservation and protection within Baltimore
County. The plan will build on the successful concepts and strategies of previous plans
and will strengthen these long-term goals using a framework of sustainability. The
present and future needs of citizens within Baltimore County with respect to the
economy, community, and the environment will be protected and enhanced by actions
proposed in this plan, with the intention of achieving a sustainable community.’

2.3.2 Growth Areas

Baltimore County has more than a twenty-year history of implementing multiple smart
growth principles. As the size and amount of undeveloped land parcels within the URDL
diminishes, the redevelopment of ailing or underused property at greater density and
with a mix of land uses provides significant environmental and economic benefits.*®
Owings Mills is the designated growth area within the County. This location is targeted
as a self-sustaining planned community with employment-intensive business and
residential development. It is a preferred location for industrial and office development
with established, concentrated retail areas. At its fullest development potential, Owings
Mills would be home to 44,000 residents and provide jobs for approximately 32,000
employees.

In addition to existing growth areas, Master Plan 2020 proposes the Middle River
Redevelopment Area. The proposed Middle River Redevelopment Area is currently
employment-oriented with some residential development. It is among the largest
employment centers in the Baltimore region and presents great potential for future
growth. This area is diverse in land use and has been divided into nine sub-areas.*®

Directing land development in the County’s employment centers includes preserving
industrially zoned land for future growth in employment. The County’s employment
centers include the Southwest Industrial Corridor, UMBC, Woodlawn—Security, Hunt
Valley-Timonium, Loveton, Towson/Loch Raven, Middle River, Philadelphia-Pulaski,
North Point, and White Marsh. The urban center of Towson has the County’s largest
concentration of diverse uses including office and retail businesses, government
facilities, nonprofit institutions, and restaurants. The future of Towson is focused on
maintaining and improving upon the economic vitality of businesses, providing open
space, and continuing the viability of residential neighborhoods. The area
encompassing GBMC, Towson University, St. Joseph’s Hospital, and Sheppard Pratt
Health System are being evaluated for growth opportunities.
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2.3.3 Waterfront Development

The County’s waterfront has a variety of residential, industrial, and protected land uses.
It has been the County’s policy to limit growth and control density along the waterfront to
protect water quality and biological integrity. It is also the County’s policy to ensure that
any surplus sewerage capacity that may exist is not used to support unplanned growth
along the waterfront. Areas along the Bird River are targeted as agricultural
preservation areas and surplus property owned by Lockheed-Martin at Dark Head
Creek is being studied for the development of a commercial waterfront destination. The
underused and abandoned industrial land along the waterfront is also targeted for
redevelopment to support port-related uses.

2.3.4 Critical Areas Act

The Chesapeake Bay Critical Areas law helps to protect water quality and sensitive
waterfront areas by regulating development within 1000 feet of tidal water. The County,
as part of the State of Maryland’s commitment to save the Chesapeake Bay from further
environmental degradation, enforces this legislation. Although sites available for new
development are limited, the Chesapeake Bay Critical Areas regulation includes a
mechanism called “growth allocation” that allows for density increases on a limited
amount of Chesapeake Bay Ciritical Areas land. To implement growth allocation,
Baltimore County has established a committee consisting of representatives from
various county departments to evaluate petitions for site design excellence and
environmental sensitivity.?°

2.3.5 Rural Development

Baltimore County’s rural areas continue to face development pressure. While
approximately 37,000 acres of land have been preserved for agricultural use, the goal of
preserving 80,000 acres by 2020 is still being threatened by traditional suburban
development. Tools for directing development in rural areas of the county include
agricultural preservation districts, land preservation easements, land trusts, purchase of
development rights, transfer of development rights and the rural legacy program.
Designated agricultural preservation areas include Caves,

Upperco/Worthington/Sparks, Parkton, Monkton/White Hall, Bird River, Greenspring,
Patapsco/Granite, Freeland/Maryland Line, and Long Green. It is the County’s policy to
preserve lands for agricultural and avoid conflicts with incompatible uses.

Areas intended as resource preservation areas for the protection of historic, cultural,
recreational, and environmental resources include Patapsco/Granite, Gunpowder,
Chesapeake Bay, Soldiers Delight, Prettyboy Reservoir, Liberty Reservoir and Loch
Raven reservoir. The focus for these areas is limiting residential development and
acquiring available land for public benefit.

The bulk of residential development in rural areas have occurred in the Freeland,
Patapsco/Granite, Kingsville, Chestnut Ridge, Hereford and Jacksonville land
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management areas. The County continues to face challenges in limiting new residential
growth and maintaining these areas’ rural character. The only two designated rural
commercial centers, Hereford and Jacksonville, are to remain geographically small,
rural in character, and be regulated through a master plan process.

2.4 HOUSING AND COMMUNITY DEVELOPMENT

The U.S. Census Bureau, 2019 American Community Survey 1-Year Estimates
indicates that the total number of housing units within the County is 338,286. Of these,
312,466 (92.4 percent) are occupied, and 25,820 (7.6 percent) are vacant. The
Maryland Department of Planning (MDP) provides household projections up until 2040.
The MDP predicts a positive trend in households, indicating the number of households
increasing to 338,500 by 2020, and increasing to 351,900 by 2040. Household size is
expected to slowly decline in the coming decades. As of 2019, the average household
size was 2.64 (owner-occupied unit). The MDP expects this size to decrease to 2.44 by
2020, and to 2.39 by 2040.

A major component to the increasing household population in Baltimore County is due
to large amounts of in-migration from residents leaving Baltimore City between 2011
and 2015; thirty percent of all in-migration within the state comes from Baltimore City.?!
This shift to the suburbs is likely being driven by quality-of-life issues related to schools,
taxes, and crime.

New housing will need to be constructed to keep pace with the expected future demand.
Within the last five years (2014-2019), 9,070 total housing units were authorized for
construction. Of these, 1,758 were single family units and 654 were multi-family units.
This means that on average, 804 housing units are being constructed per year.

2.4.1 Community Programs

The overall objective of Baltimore County’s Housing Opportunities Program is to
improve housing stock and preserve neighborhoods by working with community based
organizations, creating home ownership opportunities, assisting homeowners to bring
their residences up to Baltimore County codes and standards, and to stimulate the
development and redevelopment of high quality multi-family housing for County
renters.??

The CDBG Grants Administration provides for the appropriation of entitlement funds
awarded to Baltimore County from Federal and State housing and community
development programs, such as the Community Development Block Grant (CDBG)
Program, the HOME Investment Partnerships (HOME) Program, and the Stewart B.
McKinney Emergency Shelter Grant (ESG) Program funded under the U.S. Department
of Housing and Urban Development (HUD), and the Maryland State Department of
Housing and Community Development (DHCD). These grant programs are primarily
designed to benefit low and moderate-income households and individuals through
various activities carried out by public agencies and non-profit organizations, such as
housing rehabilitation, home ownership assistance, drug and alcohol counseling, fair
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housing, education and counseling services to the homeless and at-risk, capital
improvements for community-based facilities and public infrastructure, and programs
which benefit the disabled. Baltimore County has been designated by the U. S.
Department of Housing and Urban Development as an entitlement jurisdiction for the
Community Development Block Grant (CDBG) Program and the Stewart B. McKinney
Emergency Shelter Grant (ESG) Program, and a participating jurisdiction for the Home
Investment Partnerships (HOME) Program.??

2.5 EMPLOYMENT AND INDUSTRY

B.altimore Co_unty has a diverse corporate presence Table 2-4. Employment
within the region with over 21,000 businesses reported _—

. . . ) Statistics, 2018

in 2018, including headquarters for companies such as

e N f Busi 121

Stanley Black & Decker Global Tools & Storage, Textron umber of Businesses: 21,000+
. . e Total Civilian Labor Force:

Systems, and McCormick & Company. The business 450336

community is balanced among industry sectors, « Employment: 432,164

including major operations for T. Rowe Price, Lockheed ¢ Unemployment: 18,202

Martin, BD Diagnostics, Middle River Aerostructure e Unemployment Rate: 4.0%

Systems, and Bank of America. Woodlawn is home to Source: U.S. Department of Commerce — Brief
the headquarters of the Social Security Administration Economic Facts = Baltimore County, Maryland
and Centers for Medicare and Medicaid Services, and contains an Enterprise Zone.
Table 2-5 details the total employment by industry within Baltimore County.

Economic highlights of the region include:

e The Eastern business corridor includes some of the region’s largest
manufacturers, is accessible by interstate, rail, air, and public and private port
facilities and is a revitalization area of underutilized business and industry.

e The White Marsh business community is a fast-growing area in the County,
seeing more than 3.8 million square feet of businesses development in the past
decade. It includes retail and entertainment centers, clusters of financial,
insurance and health care operations, light manufacturing, and technology
distribution.

e The Hunt Valley corridor provides a diverse business community with a
substantial number of technology companies including bioscience, software,
defense/aerospace, and high-tech machinery/instrument firms.

e Owings Mills provides a core of commercial office and industrial development in
one of the fastest growing communities in the County. Businesses include retail,
health care, financial, and bioscience firms.

e Woodlawn is a center for federal government headquarters, government
contractors and business services and offers a mix of office, flex, and
manufacturing sites.

2-11



Baltimore County Hazard Mitigation Plan Update 2021

Table 2-5. Percentage of Total Employment by Industry, 2018

Federal Government 3.7%
State Government 3.0%
Local Government 7.9%
Private Sector 85.4%
Natural Resources & Mining 0.2%
Construction 6.4%
Manufacturing 4.1%
Trade, Transportation & Utilities 17.5%
Information 1.3%
Financial Activities 7.9%
Professional & Business Services 16.0%
Education & Health Services 19.4%
Leisure & Hospitality 9.3%
Other Services 3.3%

Source: U.S. Department of Commerce — Brief Economic Facts — Baltimore County, Maryland 2018

Mitigation activities are needed at the business level to ensure the safety and welfare of
workers and limit damage to industrial infrastructure. Employees are highly mobile,
commuting from a surrounding area to industrial and business centers. This creates a
greater dependency on roads, communications, accessibility, and emergency plans to
reunite people with their families. Before a natural hazard event, large and small
businesses can develop strategies to prepare for natural hazards, respond efficiently,
and prevent loss of life and property.

2.6 TRANSPORTATION AND COMMUTING PATTERNS

One of the major challenges facing Baltimore County’s transportation system is
accommodating the increased demands placed on its radial roadway network, which no
longer matches predominant commuting patterns. Land use decisions in the past have
not adequately addressed growing transportation needs, and therefore permitted a
considerable increase in vehicle miles traveled, consumption of green-fields, and water
and air quality degradation.?* Other roadway transportation challenges include: heavy
weekday commuter traffic near Baltimore, heavy vacation traffic on the weekends,
substantial truck traffic, and suburban land use patterns and sprawl nearby that tends to
promote auto travel. Preventing congestion can be accomplished through a combination
of highway capacity improvements, management of existing services and facilities, and
implementation of Transit-Oriented Development (TOD).

Ninety percent of all travel in the county is made in private automobiles. More than
2,700 miles of state and county roads provide the infrastructure to serve the mobility
needs of residents, but roadway capacity has not kept pace with demand. Roadway
improvements recommended in Master Plan 2020 support growth management and
land use policies by reinforcing the County’s commitment to focus growth inside the
URDL. Additionally, policy will seek to continue support for regional rail transit services,
actively support Transit-Oriented Development, continue to plan and implement
improvements to the County’s physical infrastructure, assure adequate roads for rural
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areas, provide appropriate pedestrian facilities, and expand those facilities to meet the
needs of current and future residents.?®

2.6.1 Roadways

Baltimore City’s transportation infrastructure, developed in Table 2-6. Major
the classic radial “star” pattern, laid the framework for the Transportation Corridors
development of Baltimore County. Radial arterial highways [, |70

— such as Baltimore National Pike, Liberty Road, o 1-83 © 1795
Reisterstown Road, York Road, Belair Road, and Pulaski e 195 |L-Jss951
Highway — provide radial access to the County. The e 195 e US40
Baltimore Beltway (1-695), the County’s circumferential » 1635

connector, is designed to carry large volumes of traffic. The arterial highways provide
the spokes of the beltway wheel and allow for through trips to Baltimore City. Collector
roads provide the link between the arterial network and local streets. 1-83 and 1-95
provide access to the north and south while I-70 provides access to the west. In April
2018, the Maryland Transportation Authority (MDTA) began construction on 1-895 to
replace the bridge north of the Baltimore Harbor tunnel. The MDTA will limit part of the
expressway to one lane in each direction for the $189-million project to replace the 60-
year-old bridge. The expected completion date is summer 2021.

2.6.2 Mass Transit

The transportation system also consists of transit services provided by the state, county,
and the private sector. Transit services consist of:

1. Subway connects Owings Mills to Baltimore City and the Johns Hopkins
medical campus;

2. BaltimoreLink bus service;

3. Light rail from Hunt Valley to downtown Baltimore, Penn Station and BWI
Marshall Airport; and

4. MARC Commuter Rail links county with Washington D.C., and fort Meade to
the south and Aberdeen Proving Ground to the north.

2.6.3 Freight Rail

CSX Transportation (CSXT) and Norfolk Southern provide rail freight transportation
service for business and industry throughout the Baltimore region and connects with
systems throughout North America. Major freight facilities include the Dundalk Marine
Terminal. The Maryland Midland Rail road (MMID) is a small regional railroad serving
Carroll, Frederick and western Baltimore County and serves customers who need coal
and other raw materials. MMID has an interchange point with CSXT in Glyndon. The
Canton Railroad serves businesses in Baltimore City’s Canton area and operates in the
eastern part of Baltimore City to Eastpoint in Baltimore County. The Patapsco and Back
Rivers Railroad transports raw materials to and from Sparrows Point (formerly
Bethlehem Steel).
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2.6.4 Truck

The County’s public roads are used extensively for freight movement by the trucking
industry and for access to major freight movement and industrial facilities in the region.
Roadways providing internal access between port facilities include Broening Highway
and Dundalk Avenue. Direct regional highway access to BWI Airport is provided from |-
95 and 1-695 via 1-195 and MD 295. More than 200 local and long-distance trucking
establishments serve the County.

2.6.5 Water

The County’s 219 miles of tidal shoreline provides water access for business and
recreation use. Although most of the port facilities are in the City of Baltimore, the
International Steel Group complex (formerly Bethlehem Steel), Dundalk Marine
Terminal, and storage warehouses are located within the County. The County’s
transportation infrastructure is instrumental in moving goods shipped through the port.

2.6.6 Air

Baltimore County is served by Baltimore Washington International Thurgood Marshall
Airport (BWI) in neighboring Anne Arundel County, Ronald Reagan National (DCA), and
Washington Dulles Airport (IAD). Martin State Airport, in Middle River, is a major facility
with approximately 120,000 flight operations per year. Many area businesses use the
airport for corporate travel needs. The Baltimore County marine police, Baltimore City
Police, Air National Guard, Medevac, television news stations and over 200 privately
owned aircraft are based at the airport. Baltimore County also has privately-owned
Baltimore Air Park and Essex Skypark serving small airplanes. There are also several
private airstrips serving mainly agricultural needs in the County.
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CHAPTER 3:
Overall Hazard Mitigation Goals,
Objectives, and Action Items

UPDATES

During the 2021 Plan Update process, Chapter 3: Overall Hazard Mitigation
Goals, Objectives, and Actions Items was updated with the most recently
available data.

Updates to this chapter include:

. Thematic and visual update
. Relevant text and data updates

. Updates (addition, removal, modification) to mitigation Objectives and
Action Items based on stakeholder feedback.
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3.1 HAZARD MITIGATION STRATEGIES

The purpose of hazard mitigation strategies is to reduce or eliminate long-term risk to
people and property from hazards and their effects using mitigation measures that
promote environmental and fiscally responsible objectives and strategies.

Mitigation strategies include goals, objectives, and action items. Goals provide a
general guideline as to what Baltimore County hopes to achieve within the next 5-year
planning cycle. Objectives are not as broad as goals or as defined as action items but
serve to provide a measurable connection between goals and action items. Action items
consist of real-world steps that can be taken to fulfill the mitigation goals set by the
County. The flow chart below represents this relationship.

Action

Amend zoning
. ordinance to permit

only open space and
uses within
floodplains.

To promote consistency with State mitigation efforts, the 2021 Plan utilized general
goals and objectives provided by MEMA, which are to be used as guidelines for state
and local governments. The goals and objectives detailed on the following pages
provide a framework for implementing mitigation strategies in Baltimore County.
Objectives and action items are based on successful mitigation projects implemented
throughout the United States where those projects are aligned with the needs of
Baltimore County.

The goals and objectives provided in this chapter are not always specific to a certain
hazard, but general to hazard mitigation planning. Hazard specific goals and objectives
are located at the end of each hazard’s chapter. The 2021 HMPC provided status
updates to the goals and objectives in this chapter wherever necessary. Those goals,
objectives, and action items that were kept and/or modified by the 2021 HMPC have
been included.
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GOAL 1: Eliminate or reduce human, environmental, social, and economic loss from natural and technological hazards

OBJECTIVE

1. Direct new development away from
hazard areas

ACTION ITEM(S)

1. Regulate the location, type, and intensity of new development in hazard areas which can include flood-zone
regulations, steep slopes, and coastal erosion areas.

2. Evaluate the Resource Conservation zones to determine if an overlay zoning district is needed that applies additional
development standards for sensitive lands, such as wetlands, coastal areas, and hillsides.

2. Reduce the number of repetitive loss
properties

1. Assess repetitive damages.

2. Purchase or relocate repetitive loss properties with public funds.

3. Reduce the number of properties
within the 1% annual chance floodplain

1. Determine feasibility of acquiring undeveloped lands in hazard-prone areas.

2. Place use restrictions on deeds of vacant land to prevent future residential or commercial development where
appropriate.

4. Identify and protect historic structures
that are at risk from hazards

1. Develop action plan to protect or relocate identified historic structures.

5. Develop and improve upon hazard data
using GIS as the technical foundation for
floodplain management planning

1. Evaluate and broaden inventory of infrastructure, demographic, and property statistics.

2. Coordinate with FEMA to ensure that data created through future Flood Insurance Studies are compatible with
existing systems and models.

3. Equip emergency response vehicles with computers containing GIS data of properties in the community, including
homes and businesses located in the floodplain and those with special assistance needs.

4. Use GIS as an education and marketing tool to illustrate acquisition plans and benefits and to assist with relocation
planning.

6. Facilitate accurate insurance ratings

1. Apply for the Community Rating System program. CRS is a voluntary incentive program that recognizes and
encourages community floodplain management activities that exceed the minimum NFIP requirements. As a result,
flood insurance premium rates are discounted to reflect the reduced flood risk resulting from the community actions
meeting the three goals of the CRS. (1) reduce flood losses; (2) facilitate accurate insurance rating; and (3) promote the
awareness of flood insurance.

GOAL 2: Support mitigation measures that show potential for environmental enhancement and cost-effectiveness

OBJECTIVE

1. Develop a Green Infrastructure Plan
that would redevelop areas as open
spaces that create amenities and
services to benefit the overall
community

ACTION ITEM(S)

1. Identify hub areas for appropriate activities and links with connectors or greenway segments.

2. Determine appropriate activities that include heritage tourism, passive recreation, and active recreation.

3. Utilize the most vulnerable part of the floodplain as a greenway, park, or wildlife habitat.

2. Ensure adequacy of stormwater
management facilities and
infrastructure

1. Use structural mitigation measures and techniques as appropriate to minimize future flood damages.
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OBIJECTIVE ACTION ITEM(S)
3. Ensure public water and wastewater | 1. Evaluate back-up power at facilities to determine if further actions are required (many critical sites now have
facilities and infrastructure failure is back-up power).

minimized to reduce adverse impacts
to communities and the environment

2. Determine if submersible pumps are needed at pumping stations to ensure operation during hazard events.

GOAL 3: Promote hazard mitigation as the cornerstone of emergency management in Maryland

OBJECTIVE ACTION ITEM(S)

1. Develop an outreach program to increase awareness in the community.

2. Enroll people to help get the message out.
1. Educate the public about natural 3. Provide educational materials to the construction industry, homeowners, tenants, and businesses.
hazard risks, preparedness, and 4. Establish a web site that provides notices of when businesses reopen after a hazard event.
mitigation 5. Increase risk awareness and encourage adequate business insurance.

6. Work with the real estate industry to develop hazard disclosure requirements.

7. Hold briefings or training at disaster recovery centers after a hazard event.
2. Target owners of properties within 1. Develop and outreach program to increase property owner participation in the National Flood Insurance
hazard areas for outreach regarding Program.
mitigation and preparedness 2. Create a public awareness campaign on the many benefits of floodplain preservation and restoration.

1. Educate business owners about losses due to natural hazards such as safety for employees and customers,
reduced down-time in production, reduced damages to inventory and supplies, protected information systems,
reduced damages to facilities and nonstructural components (have held numerous business continuity seminars
and performed many community presentations that include points concerning emergency and continuity
planning).

2. Develop a recovery planning task force composed of community leaders, representatives of local government,
and citizens to structure long-term recovery planning.

3. Coordinate with electricity providers to develop a feasible and phased approach to putting electrical lines
underground in high hazard areas. Over time, this will reduce the number of power disruptions during severe
storms, high winds, winter weather events, and hurricanes/tropical storms.

1. Form a Hazards and Emergency Management Council to promote communication and coordination between
4. Improve communication and various departments with a focus on hazards and emergency related concerns. The Council should be inclusive of
coordination between County agencies | emergency management, emergency response, planning, information services (GIS), public works, social services,
and environmental resource management agencies.

3. Develop public/private partnerships
toward the protection of private
properties
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CHAPTER 4:
FLOOD

UPDATES

During the 2021 Plan Update process, Chapter 4:
Flood was updated with the most recently available

data.

Major updates to this chapter include:

Thematic and visual updates were made throughout the
entire chapter.

Sections Updated:

1.

4.2 Contributing Factors to Flood Risk - Results of

the HIRA were added to this section. Flood risk is

ranked as “High.” See Appendix A for full results.

4.2.2 Development - updated statistics with new

damage estimates from FEMA, updated endnote.

4.4 National Flood Insurance Program — NFIP data

was updated and compared between 2013 and

2021.

4.6.2 County Overview — adjusted population data.

4.6.6 Social Impact - adjusted household and

population numbers.

4.7.4 Assessment Results - added Essential Facility

section to the analysis.

4.7.5 Assessment Analysis - updated Transportation

Impact section to reflect impacted roadways.

o Updated Middle River and Pulaski Highway
Redevelopment Areas section to reflect newly
added impacted roadways.

Tables Updated:

4-1, added 4 new declarations.

4-2, added June 2012 Derecho.

New Table 4-3. CRS Credit Points, Classes, and
Premium Discounts.

4-4, updated with latest RLP data.

New Table 4-5. Severe Repetitive Loss Properties
4-11, updated dollar estimates to represent 2021
dollars.

New Sections:

4.8 Social Vulnerability
4.9 HAZUS Analysis of Historic Resources
Added Tables 4-14 and 4-15.

New Mapping

Map 4-4 FEMA 1% Annual Chance Floodplain
Map 4-5 Roadways within the 100-year Floodplain
Map 4-6 Bridges within the 100-year Floodplain
Map 4-7 Culverts within the 100-year Floodplain
Map 4-8 Social Vulnerability and 100-year
Floodplain

Map 4-9 Historic Resources within the 1% Annual
Chance Flood Zone

Figures Updated:

4-1, updated with latest NFIP flood insurance data
for the County,

4-2, changed to show percentage of bridges within
the 100-year floodplain.
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41 HOW ARE FLOODS A THREAT TO BALTIMORE COUNTY?

flash flooding.

Events such as Hurricane Isabel produced
both coastal and riverine flooding. As Isabel
moved inland, the storm produced more
extensive flooding from storm surge and
coastal still-water flooding than from riverine
flooding from heavy rains. Excessive
damage was witnessed in many
communities along the Chesapeake Bay and
coastlines on inland waterways. Many
structures were destroyed because of the
storm surgel. The devastation inflicted by
Isabel created a renewed interest in
mitigation measures to protect life and
property within the County.

Isabel is not the only event in Baltimore
County’s history that has raised concern
regarding the County’s vulnerability to
flooding. Presidential declarations have
been made in past years allowing for
Federal assistance to supplement State and
local efforts and capabilities to save lives

As discussed in Chapter 2: County Profile, there are three
primary factors that contribute to flooding in Baltimore
County: geography, climate, and soils. Baltimore County’s
geographic location in the mid-Atlantic region, with its
coastal presence on the Chesapeake Bay, and its inland
terrain, make the County susceptible to coastal, riverine, and

Table 4-1. Presidential Declarations

Severe storms and flooding

Event Date

August 17, 1971

Tropical Storm Agnes

June 23, 1972

Heavy rains and flooding

October 4, 1975

Severe storms, tornadoes,
and flooding

September 14, 1979

Blizzard of ‘96

January 11, 1996

Severe winter storm

April 10, 2000

Severe snowfall

March 14, 2003

Hurricane Isabel

September 19, 2003

Blizzard December 19, 2009
Blizzard January 31, 2010
Blizzard February 5, 2010

Hurricane Irene

August 25, 2011

Tropical Storm Lee

September 2, 2011

Derecho June 29, 2012
Hurricane Sandy October 26, 2012
Snowstorm February 12, 2014
Severe winter storm and January 22, 2016
snowstorm
COVID-19 January 20, 2020

Tropical Storm Isaias

August 3, 2020

and to protect property and public health and safety, or to lessen or avert the threat of a
catastrophe. These declarations, listed in Table 4-1 and outlined in section 4.3, are a
result of severe storms, hurricane/tropical storms, large snow events, and pandemics.

4.2 CONTRIBUTING FACTORS TO FLOOD RISK

As part of this plan update, a Hazard Identification and Risk Assessment (HIRA) was
conducted for the flood hazard. A composite scoring method was utilized to rank natural
hazards, which included five (5) key components: historical impacts (in terms of human
lives and property), geographic extent, historical occurrences, future probability, and

community perspective.

Based on this method, flood was assigned a risk ranking of “High” during this plan
update. This is consistent with flood’s ranking during the previous planning cycle. The
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future probability of a flood event is considered “likely”, as determined by the HIRA. Full
results of the HIRA, including method, are included within Appendix A of this plan.

421 Weather

Most flash floods are caused by intense, localized, convective thunderstorms. These
storms, which are most frequent in summer, occur in late afternoon and sometimes last
well into the evening. A persistent, active frontal system lingering in the area can also
gradually saturate the ground with slight to moderate rainfall for several days. Then, a
single, intense storm moving along the frontal system can induce floods because of the
saturated ground conditions. Hurricanes and other convective tropical storms inundate
large areas with intense rainfall, commonly six inches or more in less than 24 hours.
Flooding can be either local and sudden, or regional and prolonged. While sometimes
overlooked, rapid snow melt also contributes to flooding. According to NOAA, flooding
because of snowmelt occurs every year in the northern U.S., but most events are
relatively minor and localized. However, eight of the most significant floods of the 20th
century (in terms of area affected, property damage, and deaths) were related to
snowmelt.?

4.2.2 Development

According to the Federal Emergency Management
Agency (FEMA), the cost of flood related damage

In the last 20 years, but especially since
tropical storm Isabel, substantial

between 2010 and 2018 was approximately $17 residential development of a much
billion annually.® In Baltimore County, the rapid larger scale occurred, presenting the
growth and development since the 1950’s has following issues: increased impervious
created highly urbanized watersheds with runoff surface area, diminished viewsheds,

characteristics that lead to fast-rising, dangerous realuzfien L pLIIE eEsses b9 (i Laler,
riverine floodplain areas. Recognizing this risk and excessive permitting issues due to
factor, the County’s development policies have
prohibited construction of dwellings in the riverine
floodplain area since as early as the 1955
Department of Public Works Design Manual. To address the urbanization of
watersheds, the County’s floodplain criteria require the delineation of the area of hazard
to be based on the design assumption of fully developed, not existing, watershed areas.
In this way, the area of hazard does not increase with build-out of the developing area.

regulations that fail to consider current
residential trends.

Source: Baltimore County Master Plan 2020

Encroachment on floodplains, such as structures and fill, reduces flood-carrying
capacity, increases flood heights and velocities, and increases flood hazards in areas
beyond the encroachment itself. These factors affect the function and capacity of the
watershed and drastically increase the risk of flooding.* One aspect of floodplain
management involves balancing the economic gain from floodplain development
against the resulting increase in flood hazard.

4.2.3 Hydraulic Structures
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Depending upon design and size, bridges over streams can sometimes act as
significant constrictive hydraulic structures. Even during small floods, upstream ponding
occurs until floodwaters can flow through small bridge openings or over the top of high
roadways. Examples include: Old Court Road Bridge over Gwynns Falls, the B&O
Railroad Bridge over Herbert Run, and the downstream bridge at Interchange 33 over
Stemmers Run.®

4.3 HISTORY OF FLOODING

Baltimore County’s history of flood events primarily are the result of three weather-
related conditions: tropical storms and hurricanes, snowmelt from winter weather
events, and severe thunderstorms. The following are brief descriptions of some of the
most significant weather events that have affected Baltimore County. Additionally, Table
4-2 provides a chronological listing of these significant storm events.

Table 4-2. Significant Tropical Storms/Hurricanes

Affecting Baltimore County

e Chesapeake-Potomac, e Dennis, 1999
1933 e Floyd, 1999

e Hazel, 1954 e |[sabel, 2003

e Agnes, 1972 e lrene, 2011

e David, 1979 e Lee, 2011

e Gloria 1985 e Sandy, 2012

e Bertha 1996 e June Derecho,

e Fran, 1996 2012

4.3.1 Tropical Storms/Hurricanes

Sandy — October 2012

Compared to many locations in the Northeast, Baltimore County avoided disaster in
terms of damage from Sandy. Except for flooding on the Eastern Shore that destroyed
parts of the Ocean City boardwalk, and heavy snowfall in Western Maryland that
shutdown 1-68, most of central Maryland was left relatively unscathed. In total, about
300,000 BGE customers lost power starting on October 28; a rather light number
compared to the June Derecho and Hurricane Irene, which each had about 750,000
reported power outages.®

Tropical Storm Lee — September 2011

On the heels of Hurricane Irene, Tropical Storm Lee set up in a north/south orientation
across Maryland from Charles County into Baltimore County on September 7. Rainfall
rates of 2 to 3 inches per hour occurred for several hours within this region, causing
numerous high-water rescues, road closures, and flooded homes. Of note was a rain
gauge in Bowie, MD, that observed 4.57 inches of rain in 3 hours, which is an amount
that only has a 0.5 percent chance of occurring each year. Across much of the

4-3



Baltimore County Hazard Mitigation Plan Update 2021

Baltimore region, the storm dumped more rain than Hurricane Irene did, but lighter
winds meant that far fewer people lost electrical service. About 66,000 BGE customers
lost service for a time; and almost 6,000 were still in the dark into the following
morning.”’

Irene — Auqust 2011

Hurricane Irene tracked up the Mid-Atlantic Coast during the evening hours of August
27th through the early morning hours of the 28th. Irene passed by just to the east of
Ocean City, Maryland during the early morning hours of the 28th. The minimum central
pressure was 958 millibars and maximum sustained winds were 80 mph, making Irene
a category one hurricane. Irene produced tropical storm conditions across portions
Maryland near and east of the Interstate 95 Corridor. The worst conditions were near
the Chesapeake Bay. As with most of the state, Baltimore County did not receive the
amount of damage and flooding that had been predicted. However, high winds did lead
to downed trees and power lines, which caused some 130,000 reported power outages
throughout the county.®

Isabel — September 2003

Areas adjacent to the Chesapeake Bay and its tributaries were particularly hard hit, with
storm surge exceeding the previous record levels set by the Chesapeake-Potomac
Hurricane of 1933. In Baltimore County alone, $3 million in damage is estimated to have
occurred from erosion of the shoreline. Residential areas of Millers Island, Edgemere,
North Point, Bowley’s Quarters and Turners Station were hard hit with more than 400
people being rescued from their homes and over 300 buildings destroyed. Marinas were
also destroyed or severely damaged. Baltimore County was estimating 3189 tons of
debris to be hauled from the storm. While most people had their power back in a week,
some locations took up to two weeks. Many injuries and three fatalities occurred from
carbon monoxide poisoning from people improperly running generators in their houses.
Other injuries were related to chain saws and the clean-up of debris. Heavy rains,
several days after Isabel, added to localized and flash flooding throughout the County.
The State was declared a Federal Disaster Area on September 19, 2003. 4,113
Baltimore County residents have registered with the federal government for disaster
relief. For the entire State of Maryland, the number of claims reported to the National
Flood Insurance program totaled approximately $122 million.

Floyd — September 1999

The highest rainfall reports ranged from 5 — 6 inches throughout the County. Across
Baltimore County, 57,000 customers lost power. Winds gusted to 69 MPH at Martin
State Airport, and hundreds of trees fell in Gunpowder State Park. Countywide, fallen
trees damaged homes, sheds, fences, and cars, and closed 125 roads. Officials
reported 6 rapid water rescues and 350 flooded basements. A 10-year-old boy was
swept into a storm drain and carried 300 feet in a buried pipe before fire fighters opened
a manhole cover and rescued him uninjured. The impact of Floyd was compounded by
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the effects of Hurricane Dennis which had produced rainfall on the Atlantic coast one
week prior to Floyd’s arrival. This resulted in already saturated conditions in the region.
Hurricane David — September 1979

Hurricane David, which at the time was classified as a tropical storm, directly hit
Baltimore County on the night of September 5, 1979. Heavy rain caused flooding in
multiple locations, including Ellicott City, Oella, and Mount Washington. A tornado in
Kingsville was recorded as having done damage to an uncompleted home. The tropical
storm caused one recorded death and several injuries in Jones Falls Valley. President
Jimmy Carter declared a disaster area shortly after the event. News outlets reported
that Baltimore sustained $40 million of the total $66 million of damage in the state.®

Agnes — June 1972

Agnes is a reminder that we cannot assume that the size and category of hurricane tells
the whole picture. Agnes evolved from a weak Category 1 hurricane at landfall on the
Gulf of Mexico, to a tropical depression as it moved eastward. Total storm damage in
the United States from Agnes was estimated at just under $3.5 billion with a death toll of
122 lives. Total storm damage in Maryland and the District of Columbia was estimated
at $110 million. In Maryland heavy rains in less than 24 hours resulted in severe
flooding. Just west of Baltimore County, the highest total rainfall was 14.68 inches at
Westminster and 13.85 inches at Woodstock. The heavy rains caused disastrous flash
flooding of creeks and streams. Flooding along the Patapsco River broke all existing
records, inundating the chronically flooded Ellicott City and Oella regions of Baltimore
and Howard Counties with flood waters cresting almost 15 feet above Main Street in
Ellicott City.

The American Red Cross in Maryland reported 103 houses destroyed and 1,930
damaged, 17 farm buildings destroyed and 44 damaged, and 82 small businesses
destroyed. Damage to residential, farm, and business structures was estimated at $48.5
million.?* Damage to State roads and bridges in Maryland was estimated to be $6.5
million and to county roads and bridges, $25 million.** Flooding along the larger
streams and rivers severely damaged or destroyed crops through erosion or silt
deposition. Excessive runoff into the Chesapeake Bay decreased salinity levels and
severely affected the shellfish industry.*?

Hurricane of 1933

Prior to Agnes, this storm was the storm of record in terms of flooding. The storm
caused 13 deaths statewide and $12.3 million in damages.
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4.3.2 Winter Storms

“Snowmageddon” — February 2010

Baltimore County was paralyzed by back-to-back
blizzard events that led to significant
accumulations of snow across the region.
According to NOAA, total snow accumulation by
the end of February at BWI Airport was 50 inches.

Severe Winter Storm — February 2003

Baltimore set a new snowfall record with the President's Day storm (15-18, 2003). A
total of 28.2 inches of snow fell making this storm the top snowstorm on record.

Blizzard — January 1996

Baltimore recorded over 22 inches of snow. The entire state was paralyzed, and the
Federal Government remained shut down after a month-long furlough. As road crews
worked to clear the snow, another storm moved through on Tuesday, January 9
dumping an additional 3 to 5 inches from Washington northeast through Baltimore.
Plows that would have been working on secondary roads and residential areas were
sent back to the primary roads. The government remained closed for 4 days that week
and many schools and businesses announced their closure for the entire week. A third
storm struck on Friday, January 12 dumping another 4 to 6 inches over the metro areas.
By the week's end approximately 3 to 4 feet of snow had fallen in the region.

4.3.3 Significant Severe Thunderstorms

Derecho — June 2012

A long-lived line of severe thunderstorms struck Baltimore County on the evening of
June 29, 2012, with prolific lightening and wind gusts that exceeded 75 miles per hour.
Numerous trees and limbs were knocked down onto homes, power lines, and parked
vehicles. It took over a week to fully restore power to all Baltimore County residents.

Storm — August 1971

The thunderstorm of August 1-2, 1971 was one of the most damaging in the Baltimore
metropolitan area during the past 50 years. A "bucket" survey indicated an unofficial
rainfall total of 11 inches in less than 10 hours, with a total of 12.61 inches near White
Marsh. The National Weather Service gage in Baltimore recorded 5.5 inches in 3 hours.
Floods at stations along the Gunpowder and Back River basins had recurrence intervals
equivalent to or more than 100 years. Fourteen people died because of the flooding.
Bridge and roadway washouts were widespread. Total damage attributable to the flood
was estimated at $6.5 million.*®
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Storms — July 1968

The effects of these storms killed approximately 50 people with an estimated $2 million
in damages.

Storm — March 1936

More Flood History?

This storm was significant, because it was

preceded by a cold spell that formed thick ice in Please visit the following links to learn

local rivers and streams. In addition, entire basins about significant flooding events not listed
were covered with snow averaging 15 inches in in this section:

depth. Rain and snowmelt caused by mild

temperatures in early March saturated the ground www.weather.gov/Iwx/FloodTimeline
and caused moderate rises in stream flow. www.ncdc.noaa.gov/stormevents/

4.4  NATIONAL FLOOD INSURANCE PROGRAM

The National Flood Insurance Program (NFIP) was enacted by the Federal government
in 1968 to facilitate citizens’ access to affordable flood insurance and shift the burden of
private property flood losses from taxpayers to floodplain property owners. The program
is also designed to guide development away from flood hazard areas and requires new
design and construction to be carried out in a way that minimizes or prevents flood
damage.'4

Baltimore County NFIP Policy and
Claim Information (as of 03/31/2021)

Baltimore County NFIP Policy and
Claim Information (as of 10/31/2013)

Number of policies in force: 4,654 Number of policies in force: 3,421

Total coverage value: $1,091,896,600
Number of claims: 2,970
Total claim value: $64,186,927

Total coverage value: $926,965,500
Number of claims: 3,208
Total claim value: $66,924,935

Source: bsa.nfipstat.fema.gov, 2013 Source: https://nfipservices.floodsmart.gov//reports-
flood-insurance-data, 2021

Presently, Baltimore County has fewer policies in force than it did in 2013; total policies
have decreased by 1,233. The total value of flood insurance coverage has also
decreased by $164,931,000.

The fewer policies in force as compared to 2013 may be due to changes between the
previous effective FIRM (8/2/2011) and the current effective FIRM (5/5/2014). The
Special Flood Hazard Area (SFHA) boundaries within the coastal regions of Baltimore
County were updated due to new engineering analysis performed within the Flood Risk
Project. The updated modeling produced new flood zone areas and new base flood
elevations.
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Both the SFHA and non-SFHA areas decreased in total area (mi?). The SFHA
decreased by 2.8 mi? and the non-SFHA area decreased by 3.3 mi?. The decrease in
total land area for these zones may translate into less structures within the zones, which
could explain the decrease in total NFIP policies in force.

4.4.1 Flood Mapping

A Flood Insurance Rate Map (FIRM), created for floodplain management insurance
purposes, is an official map of a community on which FEMA has delineated both the
special hazard areas and the risk premium zones applicable to the community. Digital
versions of these maps are called DFIRMS, which are compatible with Geographic
Information Systems (GIS). The improvements in spatial accuracy provided by the new
base map, and the availability of electronic floodplain information should greatly
enhance the ability to use the maps for planning, permitting, and insurance

applications.®®

The State of Maryland in conjunction with the Federal Emergency Management Agency
(FEMA) has been systematically updating Flood Insurance Rate Maps (FIRMs) for
communities over the past several years. As of May 1, 2021, Baltimore County’s
Preliminary Map release date for riverine floodplain mapping was August 2020. The
current effective FIRM for riverine floodplain mapping date is May 2008. Updated
effective riverine floodplain mapping is slated for release in September of 2022.
Baltimore County utilizes the May 2014 coastal mapping for insurance rates only; for
building purposes in coastal areas, property owners must build in accordance with the
2008 FIRM, which follows the most current Baltimore County Code.

4.4.2 Community Rating System

The NFIP's Community Rating System (CRS) is a
voluntary incentive program that recognizes
communities for implementing floodplain
management practices that exceed the Federal
minimum requirements of the NFIP to provide
protection from flooding.

In exchange for a community's proactive efforts to
reduce flood risk, policyholders can receive
reduced flood insurance premiums for buildings in
the community. These reduced premiums reflect
the reduced flood risk resulting from community
efforts toward achieving the three CRS goals:

1. Reduce flood damage to insurable property;
2. Strengthen and support the insurance
aspects of the NFIP;

CRS Credit Opportunities

According to a 2020 report conducted by
the Chesapeake Conservancy, Baltimore
County is eligible for up to 578 Open Space
Preservation (OSP) credits, qualifying for a
5% discount to flood insurance. This is
possibly due to the considerable headway
Baltimore has made in preserving open
space within their floodplains. Of the almost
18,000 acres of floodplain, 7,151 acres (or
about 40%) of it is preserved open space. To
reach the 10% discount, the County would
have to preserve another 5,206 acres of its
floodplain.

Source: “Land Conservation and the Community Rating
System: Mapping Open Space Preservation Opportunities
in Maryland Communities.” Chesapeake Conservation
Partnership, July 2020.

3. Encourage a comprehensive approach to floodplain management.
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Participation in the Community Rating System (CRS) is voluntary. By participating,
communities earn credit points that determine classifications. There are 10 CRS
Classes: Class 1 requires the most credit points and provides the largest flood
insurance premium reduction (45 percent), while Class 10 means the community does
not participate in the CRS or has not earned the minimum required credit points, and
residents receive no premium reduction. The CRS Classes are based on completion of
19 creditable activities organized into four categories:

Public Information
Mapping and Regulations
Flood Damage Reduction
Warning and Response

PwbdPE

Table 4-3. CRS Credit Points, Classes, and Premium Discounts

Credit Points Class Premium Reduction Premium Reduction
SFHA* Non-SFHA**
4,500+ 1 45% 10%
4,000 —-4,499 2 40% 10%
3,500 - 3,999 3 35% 10%
3,000 - 3,499 4 30% 10%
2,500 -2,999 5 25% 10%
2,000 -2,499 6 20% 10%
1,500 -1,999 7 15% 5%
1,000 -1,499 8 10% 5%
500 —-999 9 5% 5%
0-499 10 0 0
*Special Flood Hazard Area
**preferred Risk Policies are available only in B, C and X Zones for properties that are shown to have a minimal risk of flood damage. The
Preferred Risk Policy does not receive premium rate credits under the Community Rating System because it already has a lower premium
than other policies. The Community Rating System credit for AR and A99 Zones are based on non-Special Flood Hazard Areas (non-SFHAs)
(B, Cand X Zones).

45 REPETITIVE LOSS PROPERTIES

Repetitive loss properties are the biggest drain on this country’s Flood Insurance Fund.
According to the NFIP, a property is considered a repetitive loss property when there
are two or more losses reported and $1,000 or more was paid on each loss. The two
losses must be within ten years of each other and be at least ten days apart; only losses
proceeding January 1, 1978 are considered. Additionally, a property may be considered
a ‘severe repetitive loss property’ if it meets the following criteria:

e 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

e 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.
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e For both (a) and (b) above, at least two of the referenced claims must have
occurred within any ten-year period and must be greater than 10 days apart.

As of April 27, 2021, Baltimore County has -
177 total repetitive loss properties (Table 4-4) ||_Figure 4-1.
Of these, 13 are severe repetitive loss
properties. Most of these properties are
residential (139 total). Communities with
repetitive loss properties are listed in Table 4-
4, below. Figure 4-1 depicts the percentage of
RLPs that have NFIP flood insurance versus
those that do not.

B NFIP Insured ® Uninsured

Table 4-4. Communities with the Greatest Amount of RLP in the County

Community # of Properties % of total RLP (out of 177)
Baltimore* 93 52.54
Cockeysville 20 11.3
Middle River 12 6.78
Sparrows Point 7 3.95
Dundalk 5 2.82
Edgemere 5 2.82
Lutherville 5 2.82
Catonsville 3 1.69
Lutherville Timonium 3 1.69
Pikesville 3 1.69
Brooklandville 2 1.13
Essex 2 1.13
Monkton 2 1.13
Owings Mills 2 1.13
Ruxton 2 1.13
White Marsh 2 1.13
Ellicott City 1 0.56
Fort Howard 1 0.56
Fuxton 1 0.56
Glencoe 1 0.56
Halethorpe 1 0.56
Randallstown 1 0.56
Reisterstown 1 0.56
Stevenson 1 0.56
Townson 1 0.56
Total: 177 100%
*Indicates a rural RLP or one that is not within a designated community.
Repetitive Loss Data Source: Terry Curtis, Baltimore County.

The repetitive loss data contained in Tables 4-5 and 4-6 has been redacted due to
issues of privacy. This data is available for official use in Appendix I. Repetitive Loss
Data (Official Use Only).
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Table 4-5. NFIP Repetitive Loss Properties

Street Name Total Properties Street Name Total Properties
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Table 4-6. NFIP Severe Repetitive Loss Properties
Street Name Total Properties

46 HAZUS LEVEL 2 FLOOD ANALYSIS

A HAZUS Level 2 Analysis was conducted for Chapter 4 Flood in 2014. As part of the
2021 Plan Update this analysis was modified to reflect current estimates provided by
the American Community Survey (5-year). Full results from the 2020 U.S. Census are
not yet available and are slated for release in late summer of 2021.

Results of this type of analysis include essential facility and general building stock
damages, debris generation, shelter requirements, and associated economic losses.
This level of analysis is more accurate than a Level 1 Analysis because the data used
for the analysis is derived from user-supplied sources, including best-available data
specific to Baltimore County, as well as data available in the Hazus database. Examples
of user-supplied data utilized for this analysis include:

Building stories
Year built
Structure value
Square Footage

U.S. Census Bureau Data Utilization

The HAZUS analysis conducted during the 2014 Plan Update utilized the most recent
version of the software (version 2.1), which was released in October of 2013. At the
time of this HAZUS Level 2 Analysis for Flood, FEMA had not yet integrated 2010
Census data into the Hazus version 2.1 software. As such, household numbers and
other demographic data had been increased by 5.6% to better represent the total
number of households (316,716) in Baltimore County per the 2010 U.S. Census. This
percentage increase was derived by determining the percent change in demographic
data from 2000 to 2010. For example, the total number of households in Baltimore
County had changed from 299,000 in 2000 to 316,715 in 2010, which represents an
increase of 17,715 households. This change was calculated as a percentage (5.6%)
and related household values were increased by this amount where necessary. In the
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case of population estimates, a 6.3% change was calculated and added to necessary
population values.

Results from the 2014 HAZUS analysis within this section have been modified with
estimated values for the 2021 Plan Update. This is because 2020 Census data is not
currently available. Certain demographic data, such as household size and total
population, is provided by ACS 5-year data estimates.

Population results have been increased by 2.775% to better represent the estimated
number of people (827,370) in Baltimore County per the 2019 ACS 5-year estimates.
This percentage increase was derived by determining the percent change in population
data from 2013 to 2020. For example, the total population in Baltimore County has
changed from 805,029 in 2010 to 827,370 in 2020, which represents an increase of
22,341 people. This change was calculated as a percentage (2.775%) and related
population values were increased by this amount where necessary. In the case of
household size estimates, a -1.009% change was calculated and added to necessary
household size values.

4.6.1 Introduction

The HAZUS Flood Model analyzes both riverine and coastal flood hazards. Flood
hazard is defined by a relationship between depth of flooding and the annual chance of
inundation to that depth. Depth, duration, and velocity of water in the floodplain are the
primary factors contributing to flood losses. The flood model does not estimate the
losses due to high velocity flash floods currently.

Note: The full report of the HAZUS Level 2 Analysis for Flood is included in Appendix E.

4.6.2 County Overview

Baltimore County is roughly 607 square miles and

contains 7,879 census blocks. The region contains AL G AR
313,519 households and has a total population of Parameters
827,370 people (ACS 5-year estimate). There are an Study Region: Baltimore County

estimated 269,655 buildings in the region with a total Scenario: 100-year flood
building replacement value (excluding contents) of $77.5 RGEIGNELR L7l
billion (2021 dollars). Approximately 93% of the buildings
(and 76% of the building value) are associated with
residential housing.

Table 4-7, below, provides building exposure values by occupancy type for the 100-year
flood event scenario. The information contained in this table represents only building
stock that was determined by HAZUS to have been affected (“exposed”) by the 100-
year flood event.
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Table 4-7. Building Exposure by Occupancy Type for the Scenario

Occupancy Exposure ($) * Percent of Total
Residential 9,563,749,000 72.0%
Commercial 2,623,484,927 19.7%
Industrial 696,050,143 5.2%
Agricultural 56,176,796 0.4%
Religion 200,089,544 1.5%
Government 55,873,212 0.4%
Education 89,873,551 0.7%
Total 13,285,297,173 100.00%
Note: Dollar exposure values are produced from the square footage values derived from U.S. Census data, Maryland Property View, and Dun
& Bradstreet, by applying the RS Means replacement values for typical building square foot factors and construction for each occupancy
type.
*y;)OZl dollars, adjusted for inflation.

Critical Facility Inventory

Critical facilities were broken down into two groups: essential facilities and high potential
loss facilities (HPL). Essential facilities include hospitals, medical clinics, schools, fire
stations, police stations and emergency operations facilities. High potential loss facilities
include dams, levees, military installations, nuclear power plants, and hazardous
material sites.

For essential facilities, there are 25 hospitals in the region with a total bed capacity of
1,800 beds. There are 375 schools, 65 fire stations, 20 police stations and 1 emergency
operation center. With respect to high potential loss facilities (HPL), there are 11 dams
identified within the region. Of these, 4 of the dams are classified as ‘high hazard’. The
inventory also includes 66 hazardous material sites, O military installations and 0
nuclear power plants.

4.6.3 Damage Estimates

General Building Stock Damage

Hazus estimates that about 1,595 buildings will be at least moderately damaged. This is
over 72% of the total number of buildings in the scenario. There are an estimated 309
buildings that will be destroyed. Table 4-8, below, summarizes the expected damage by
general occupancy for the buildings in the scenario.

Table 4-8. Expected General Building Stock Damage by Occupancy

Occupancy Count
Residential 1,585
Commercial 9

Industrial 1
Agricultural 0
Religion 0
Government 0
Education 0
Total 1,595
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Essential Facility Damage

Before the flood event analyzed in this scenario, Baltimore County had 1,800 hospital
beds available for use. On the day of the scenario flood event, the model estimates that
all these hospital beds will remain available for use. Table 4-9, below, summarizes the
expected damage to essential facilities in Baltimore County due to the proposed flood
event. Except for three schools (listed below), HAZUS results indicate that essential
facilities are not expected to receive damage.

Table 4-9. Expected Damage to Essential Facilities

At Least Moderate At Least Substantial

Classification Total Loss of Use
Damage Damage
Fire Station 65 0 0 0
Hospital 25 0 0 0
Police Station 20 0 0 0
School 375 3 0 3

Affected Schools:
e Ashland Preschool Center, Cockeysville, MD
e Options Celebrating Education One on One Tutorial, Woodlawn, MD
e CCBC & MD Department of Health and Mental Hygiene, Nottingham, MD

4.6.4 Induced Flood Damage

Debris Generation

Hazus estimates the number of debris that will be generated by the flood. The model
breaks debris into three general categories: 1) Finishes (dry wall, insulation, etc.), 2)
Structural (wood, brick, etc.) and 3) Foundations (concrete slab, concrete block, rebar,
etc.). This distinction is made because of the different types of material handling
equipment required to handle the debris.

The model estimates that a total of 97,511 tons of debris will be generated. Of the total
amount, Finishes comprises 29% of the total, and Structure comprises 38% of the total.
If the debris tonnage is converted into an estimated number of truckloads, it will require
3,900 truckloads (@25 tons/truck) to remove the debris generated by the flood.

The total economic loss estimated for the flood is $851.77 million (2021 dollars), which
represents 6.4 % of the total replacement value of the scenario buildings.

4.6.5 Economic Loss

Building-Related Losses

Building losses are broken into two categories: direct building losses and business
interruption losses. The direct building losses are the estimated costs to repair or
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replace the damage caused to the building and its contents. The business interruption
losses are the losses associated with inability to operate a business because of the
damage sustained during the flood. Business interruption losses also include the
temporary living expenses for those people displaced from their homes because of the

flood.

The total building-related losses were $847.71 million (2021 dollars). Less than 1% of
the estimated losses were related to the business interruption of the region. The
residential occupancies made up 45% of the total loss. Table 4-10, below, provides a

summary of the losses associated with the building damage.

Table 4-10. Building-Related Economic Loss Estimates (2021 Dollars)

Type Residential Commercial Industrial Others Total
Building $236,159,261 $102,559,294 $28,880,333 $7,390,636 $374,989,524
Content $143,605,752 $207,847,438 $71,404,919 $30,472,163 $453,330,271

Inventory S0 $5,571,403 $13,303,146 $454,808 $19,329,357
Total $379,765,013 $315,978,135 $113,588,398 $38,317,607 $847,649,152

4.6.6 Social Impact

Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their
homes due to the flood and the associated potential evacuation. Hazus also estimates
those displaced people that will require accommodations in temporary public shelters.
The model estimates 3,969 (2021 adjusted) households will be displaced due to the
flood. Displacement includes households evacuated from within or near to the
inundated area. Of these, 9,080 people (out of a total population of 827,370) will seek
temporary shelter in public shelters.

4-16



Baltimore County Hazard Mitigation Plan Update 2021

These short-term shelter needs are depicted by census block on Map 4-3. Areas with
the greatest short term shelter needs tend to follow major waterways. Based on the
results, the Cockeysville, Hunt Valley, and Phoenix areas will have the highest demand
for short term sheltering.

Source: Baltimore County. Heavy flooding at Ingleside Ave & Fern Valley Circle (Catonsville) on
5/27/18.
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Map 4-1. Riverine Flood Building Loss
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Map 4-2. Riverine Total Tons of Debris
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Map 4-3. Riverine Flood Sheltering —
Short Term Needs
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4.7 FLOOD HAZARD ASSESSMENT - INFRASTRUCTURE
4.7.1 Introduction

In the Baltimore County 2014 Hazard Mitigation Plan, infrastructure within the FEMA
mapped 100-year floodplain were identified. Identified infrastructure included: roadways,
bridges, culverts, and communication towers.

The HAZUS Level 2 Analysis for Flood primarily considered impacts to residential,
commercial, and industrial structures, and essential and critical facilities. Impacts to
infrastructure were not included in the HAZUS Level 2 Analysis.

Therefore, to complete the 2021 Plan Update, infrastructure within the 100-year
floodplain (based upon the new preliminary FEMA 2020 DFIRM) were identified. For
this assessment, infrastructure includes roadways, bridges, culverts, and
communication towers. Essential facilities were also included in this analysis to factor in
the updated DFIRMs. All bridges and culverts included within the analysis are county
owned.

4.7.2 Data Utilization

The following shapefiles (sources included) were utilized to determine hazard areas and
affected infrastructure:

e 100-year floodplain — FEMA Preliminary DFIRM (Effective Date: 8/12/2020)

e Bridges (county owned) — Baltimore County Office of Information Technology
(2020)

e Culverts (county-owned) — FEMA DFIRM Database (8/2/2011)

e Street Centerlines — Baltimore County Office of Information Technology (June
2020)

e Essential Facilities (Fire Stations, Police Stations, Schools, Hospitals/Health
Centers, EOCs) — Baltimore County Office of Information Technology (2020)

e Commercial Transmission Towers — Federal Communications Commission
(2021)

4.7.3 Method

Data listed in section 4.7.2 was analyzed using ArcMap 10.4.1, a geographic
information system (GIS). This program allows various data layers, such as shapefiles,
to be overlaid and spatially compared. To determine vulnerable infrastructure within the
County, each infrastructure shapefile (bridges, roadways, etc.) was intersected with the
100-year floodplain. Infrastructure was deemed to be vulnerable to flood if it was within
(intersects) the 100-year floodplain. Map 4-4, on the following page, depicts the 100-
year floodplain.
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4.7.4 Assessment Results

Based on the assessment, the following structures were determined to be within the

FEMA defined 100-year floodplain:

Bridges within FEMA 100-year floodplain

In total, there are about 681 bridges within
Baltimore County. Of these, 328 are within the
100-year floodplain. Figure 4-2 further
highlights this relationship. Additionally, Table
4-11 lists total bridges within the 100-year
floodplain by their location. Map 4-6 illustrates
bridges in the county within the 100-year
floodplain.

Figure 4-2.

M Bridges within 100-year floodplain

Bridges outside of 100-year floodplain

Table 4-11. Impacted Bridges (>20 Feet) by Location

Road/River Name Total Bridges Road/River Name Total Bridges
Avondale Road 1 Joppa Road 1
Bacon Road Keeney Mill Road
Beaconsfield Drive Kelso Drive

Beaver Dam Road

Lakeside Twin Sppa

Beaverdam Road (Box)

Linden Avenue

Beetree Road

Little Ck Drive

Belfast Road

Long Green Pike

Bellbeck Twin Sppa

Long Green Road

Belmont Avenue

Longnecker Road

Benson Mill Road

Lord Balto Drive Triple Mppa

Bentley Road

Malvern Avenue

Big Falls Road Mantua Mill Road
Blue Mount Road Marriottsville Road
Bond Road Mccormick Road

Brenbrook Drive

Mcdonogh Road

Buckingham Road

Mcdonogh Road (From Sha)

Business Park Drive

Millford Mill Road

Carroll Island Road

Monkton Road

Carroll Road Monkton Road (To Sha)

Caves Road Mt Gilead Road
Cherry Hill Road Mt Vista Road

Circle Road Mt Zion Road

Cockeysville Road

New Forge Twin Box

Cold Bottom Road

Northwind Road

Colonial Road

Oakleigh Road

Corbett Road

Offutt Road

Cowpens Avenue

Old Court Road

Cromwell Valley Park Entr

Old Valley Road

WikrikrlkrlRr|IdRr|R|R[R(RRR[RIN|R[R R[NP [RR|R|R|R|R [Pk~

Cub Hill Road Orems Road
Cuba Road Owings Mills Boulevard
Dairy Road Padonia Road

RlwWlkr|kR[IN[R[R[R|RIN[R[R|RPR|RP|R[R[IN[RPR|IRP|W|R|[R[R[R|RPR|R|R|[R|[FR |~

4-23




Baltimore County Hazard Mitigation Plan Update

2021

Table 4-11. Impacted Bridges (>20 Feet) by Location

Road/River Name
Dance Mill Road

Total Bridges

[EEY

Road/River Name
Painters Mill Road

Total Bridges

N

Dark Hollow Road

Patterson Avenue

Dogwood Road

Perry Hall Boulevard

Dolfield Boulevard

Pinedale Drive Triple Mppa

Dulaney Valley Road

Piney Hill Road

Dunk Freeland Road

Pleasant Grove Road

Eagle Mill Road

Pocock Road

East Homberg Avenue

Race Road

Ebenezer Road

Red Run Boulevard

Ebony Road Twin Sppa

Regester Avenue

Elm Road Resh Mill Road
Ensor Mill Road Ridge Road
Ensor Road River Road
Essex Farm Road Roland Avenue
Essex Road Rolling Road
Falls Road Ruxton Road

Forest Park Avenue N

S Dolfield Road

Francis Avenue

Seiling Avenue

Franklin Boulevard

Seminary Avenue

Freeland Road

Shawan Road

Gilroy Road

Shelbourne Road

Glen Arm Road East

Silver Spring Road

Glenarm Road East

Southern Cross Drive

Glencoe Road

Sparks Road

Golden Ring Road

Stablers Church Road

Gores Mill Road

Stablersville Road

Gorsuch Mill Road

Stringtown Road

Graves Run Road

Sulphur Spring Road

Green Road

Summit Avenue

Greenspring Avenue

Sussex Avenue

Gunpowder Road

Thornton Road

Gunview Twin Mppa

Tom Day Boulevard

Gwynn Oak Avenue

Towsontowne Boulevard

Gwynnbrook Avenue

Trenton Road

Gwynndale Avenue

Tufton Avenue

Hammershire Road

Tulsmere Road

Harris Mill Road

Upper Beckleysuvill

Hartley Mill Road

Valley Mill Road

Hazelwood Avenue

Vernon Road

Heathcote Road

Vernon Twin Box

Hess Road

Walker Road

Hicks Road

Waltham Woods Twin Sppa

High Falcon Road

Walther Boulevard Triple Sppa

Hillrise Avenue

Wards Chapel Road

Homeland Avenue

Warren Road (From Sha)

Honeygo Boulevard

Weisburg Road

Honeygo Boulevard - Pipe Arch

West Liberty Road

Houcks Mill Road

L N T N N e S T N N L N T e N R N e N O e e N N N O e e o g e N o N O e e e ) o N T N e P LR N =

Western Run Road
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Table 4-11. Impacted Bridges (>20 Feet) by Location

Road/River Name Total Bridges Road/River Name Total Bridges
Hunter Mill Road 2 Weyburn Road 1
Hutchins Mill Road 1 Windemere Pkwy 1
Hydes Road 1 Wise Avenue 1
lichester Road 1 Wiseburg Road 1
India Avenue 1 Woodlawn Drive 1
Ingleside Avenue (OId) 1 Wrights Mill Road 2
Jerome Jay Drive 1
Culverts within FEMA 100-year floodplain )
Figure 4-3.
In total, there are roughly 13,566 culverts
within Baltimore County. Of these, 6,211 are
within the 100-year floodplain. Figure 4-3
further highlights this relationship. Map 4-7
illustrates culverts in the county within the
100-year floodplain. M Culverts within 100-year floodlplain
Culverts outside of 100-year floodplain
Roadways within FEMA 100-year floodplain

In total, there are roughly 9,875 roadways within Baltimore County. Of these, portions of
697 roadways are within the 100-year floodplain. This translates to just over 98 miles
(2% of total road miles) of roadway within the 100-year floodplain. Tables 4-12 and 4-13
list the most impacted roads by total miles, and communities by number of affected
roadways, respectively. Map 4-5 illustrates roadways in the county within the 100-year
floodplain.

Table 4-12. Most Impacted Roadways by Total Miles Within 100-year Floodplain

Road Name Total Miles
1-695 4.17
Ramp 3.67

1-83 2.19

Carroll Island Road 2.09
1-895 1.91
Pulaski Hwy 1.53
1-95 North 1.36
1-95 South 1.29
Falls Road 1.20

Bay Drive 0.97
River Road 0.96
Burke Road 0.95
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Table 4-13. Communities by Number of Affected Roadways

Community Affected Roadways Community Affected Roadways
Middle River 88 Freeland 16
Dundalk 72 Phoenix 14
Essex 57 White Marsh 14
Sparrows Point 56 Glen Arm 12
Gwynn Oak 41 Perry Hall 11
Halethorpe 41 Upperco 11
Baltimore 33 Randallstown 9
Reisterstown 31 Fort Howard 8
Parkton 28 Hampstead 7
Pikesville 27 Baldwin 6
Rosedale 27 Linthicum Heights 6
Lutherville Timonium 25 Ellicott City 5
Nottingham 24 Hydes 5
Parkville 23 Kingsville 5
Catonsville 22 Woodstock 5
Cockeysville 22 Hunt Valley 3
Owings Mills 22 Manchester 3
Sparks Glencoe 21 Brooklyn 2
Towson 20 Marriottsville 2
Monkton 19 Elkridge 1
Windsor Mill 18 Joppa 1
White Hall 17

Commercial Transmission Towers within FEMA 100-year floodplain

1 Communication
¢ WPWR Nextel Communications of the Mid-Atlantic, Inc. (Cockeysville)

Essential Facilities within the FEMA 100-year floodplain

The County has one essential facility identified as being within the 1% annual chance
floodplain:

e Baltimore County Police Department, Marine Unit (3033 Strawberry Point Road)
4.7.5 Assessment Analysis

Transportation Impacts

While many roadways within the 100-year floodplain are at risk, there are several
regions in the County with high densities of roadways within the floodplain. These areas
include: Middle River, Dundalk, Essex, Sparrows Point, Gwynn Oak, and Halethorpe.
Roadways within the 100-year floodplain in these regions make up 40% of all the
impacted roadways in the County.
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Development Impacts

According to Baltimore County’s Master Plan 2020, Owings Mills is the County’s
designated Growth Area, Middle River is a Redevelopment Area, and Pulaski Highway
is also a Redevelopment Area.

Owings Mills Growth Area

Based on both the HAZUS Level 2 Analysis and the Infrastructure Analysis, the Owings
Mills area can expect to face minimal impacts from a 100-year flood event.

Middle River & Pulaski Highway Redevelopment
Areas

Baltimore County’s Master Plan 2020
identifies a 920-acre district along a
five-mile segment of Pulaski Highway

The largest problem the Middle River area may U.5.40 in the Middle River community

face is related to the number of roadways within the
100-year floodplain. Middle River ranks as the
number one community in terms of impacted
roadways within the floodplain, with a total of 88
affected roadways. Pulaski Highway, within Middle
River, also faces floodplain problems. Just over 1.5
miles of the highway is within the 100-year floodplain.

as a potential target area for

community-scaled redevelopment.
Figure 4-3, below, highlights this
location.

Figure 4-4.
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4.8 SOCIAL VULNERABILITY

According to the Center for Disease Control and Prevention (CDC), social vulnerability
refers to “the negative effects on communities caused by external stresses on human
health. Such stresses include natural or human-caused disasters, or disease outbreak.”
Reducing social vulnerability can decrease both human suffering and economic loss.*®

The CDC developed a Social Vulnerability Index (SVI) to help local jurisdictions
determine their level of vulnerability based on fifteen (15) indicators that are routinely
utilized to measure social vulnerability. These indicators are as follows:

e Socioeconomic Status e Minority Status & Language

1. Below Poverty 1. Minority

2. Unemployed 2. Speaks English “Less than

3. Income Well”

4. No High School Diploma e Housing Type & Transportation
e Household Composition & 1. Multi-Unit Structures

Disability 2. Mobile Homes
1. Aged 65 or Older 3. Crowding
2. Aged 17 or Younger 4. No Vehicle
5.

3. Civilian with a Disability Group Quarters

4. Single-Parent Households

The SVI has been conducted for Baltimore County at the census tract level and is
mapped on the follow page. The SVI utilizes ACS 5-year estimates. The darker census
tracts indicate areas of higher social vulnerability while the lightest tracts indicate
relatively low social vulnerability. The SVI results have been mapped alongside the
FEMA 1% Annual Chance Flood Zone to aid in determining areas of concern where
flood mitigation activities might make the most sense due to increased vulnerability.
Areas of concern are locations where high social vulnerability and extensive 100-year
floodplain overlap. These areas (Map 4-8, next page) are as follows:

» Southeast Baltimore County
o Dundalk
o [Essex
o Middle River
o Rosedale
» Southeast Baltimore County
o Owings Mills
o Randallstown
o Milford Mill
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49 HAZUS ANALYSIS OF HISTORIC RESOURCES

As part of this plan update, Smith Planning and Design worked closely with staff from
Baltimore’s Department of Planning to determine how historic and cultural resources
within the county might be impacted by the FEMA defined 1% annual chance flood zone
(100-year floodplain).

A HAZUS Level 2 analysis was conducted for historic resources in Baltimore County to
determine which resources are within the FEMA defined 100-year floodplain.
Preliminary DFIRM data was utilized to complete the analysis. The results of this
analysis are depicted on Map 4-9. The analysis determined that 29 historic resources
(i.e., structures) are within the 100-year floodplain. Most historic resources that are
within the 100-year floodplain are in Parkton, followed by Catonsville and Sparks
Glencoe. Table 4-14, below, lists total historic resources by community.

Table 4-14. Historic Resources Within 1% Annual Chance Flood Zone by Community

Community # of Historic Resources

Catonsville

Cockeysville
Ellicott City
Freeland
Glen Arm
Lutherville Timonium
Middle River
Monkton
Parkton
Sparks Glencoe
Woodstock

RIplo|lwlkr|kr|R[NN(N S

Most of the historic resources are classified as residential (21 total), six (6) are
commercial, and the remaining two (2) are classified as “other’. In terms of building
materials, 17 are masonry, 11 are wood, and 1 is metal. A more detailed list, including
address, year built, flood depth, building/content cost, and building/content loss are
included within Table 4-15, below.

Table 4-15. Historic Resources Within 1% Annual Chance Flood Zone

Building Content Building Content
Resource
Cost* Cost* Loss* Loss*

Fisher House (Christian's 1853 3.1 42200 21100 6077 4093
Chance)
6222 Frederick Road 1923 N/A 132000 66000 0 0
6300-6330 Frederick 1930 N/A 105300 52650 0 0
Road
Beall House 1877 5.0 66100 33050 31067 17186
Eﬁﬁ‘éier:g')am Quarries 1900 2.9 200000 300000 91200 173700
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Table 4-15. Historic Resources Within 1% Annual Chance Flood Zone

Building Content Building Content
Resource
Cost* Cost* Loss* Loss*

Efuat;' er Dam Swimming 1950 1.9 475100 475100 45610 228048
Charity Lodge No. 134 1900 6.2 163000 163000 33578 128770
First National Bank,
Parkton And Setting 1912 7.7 150400 75200 63318 36472
Gorsuch Chapel 1900 2.3 27400 27400 2822 15892
Gunpowder Copper 1814 5.0 0 0 0 0
Works
Hartley House 1902 1.7 114600 57300 13408 5787
J.M. Price House 1910 2.3 128300 64150 16166 8596
John Bollinger House 1801 2.3 147900 73950 18635 9909
Johns Mill Workers 1849 5.1 128500 64250 25957 18311
House No. 2
Kensey John's Grist Mill 1897 3.5 227600 113800 0 0
Lutherville Colored 1900 2.1 127000 63500 0 0
Schoolhouse
Mace-Luthardt House 1987 0.5 127100 63550 10168 6355
Maisel, Ed - House 1850 0.7 112600 56300 4504 1971
Marble Hill Hotel 1900 1.5 147500 147500 0 0
Mclaughlin House- 1870 N/A 331200 331200 0 0
Tavern
Norris House (South) 1897 0.4 136700 68350 6015 2187
Parkton Hotel 1852 5.7 115900 57950 35234 23064
Pa.taps?o Factory Gray's 1937 N/A 0 0 0 0
Mill Ruins
River Bend Farm 1852 1.1 321100 160550 35642 13326
Robert Townsend House 1941 3.3 418600 209300 63627 42279
Rockland Mill 1813 6.3 533100 533100 94892 149268
St. James Lutheran 1900 20.4 39800 39800 26586 28019
Sparks State Bank
Turner-Alimony Dwelling 1901 8.8 60400 30200 14254 11416
Williams Store 1896 03 105300 52650 4739 1895
Apartments
* Estimated via HAZUS Level 2 Flood Analysis
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Snith, Planning and Design Sources: Baltimore County Historic Preservation, FEMA, HAZUS Analysis
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4.10 2021 MITIGATION GOALS AND ACTION ITEMS

During the 2021 Plan Update, new mitigation goals and action were added. Additionally,
previous mitigation goals and action items from the 2014 Plan were reviewed, and those
that were determined to be still in progress or relevant were included.

GOAL 1: Promote hazard mitigation as the cornerstone of emergency management in
Baltimore County.

RANKING
RESPONSIBLE (HIGH,
OBIJECTIVE ACTION ITEM(S
(S) ENTITY MEDIUM,
OR LOW)
a. Continue to provide information on the County’s .
1. Educate the . . P . . y County Medium
. social media about flood risk and vulnerability.
public about natural -
. b. Develop an educational plan for updates on
hazards risks, emergency preparedness, including communications
preparedness, and & . L p. ! g ) ’ County High
L evacuation, traffic, area closures, visitor controls,
mitigation.
damage assessment, clean up etc.
a. Develop a technical assistance information
program for homeowners to teach them how to
strengthen their homes against flooding. The
program could include providing local government
building departments with copies of existing County Medium
strengthening and repair information for distribution
to homeowners. Other potential distribution sources
. . include insurance companies, realtors, homeowner
2. Provide technical . . )
. associations, and libraries.
assistance for
. . County,
homeowners b. Increase community awareness regarding
regarding floodin opportunities for restoration, flood proofing, etc Department of
& 8 & PP I N ’ P 8, etc. Public Works Medium
non-acquisition mitigation measures for homeowners
. - and
in RLP that do not wish to move. .
Transportation
_ County,
c. Encourage homeowners within the SFHA (1- ounty
. Department of
percent annual chance floodplain) to purchase a . .
. . . Public Works Medium
flood insurance policy by educating them on the
. . and
likelihood and dangers of flooding. .
Transportation
- a. Request new FEMA Risk MAP product be
3. Utilize the most d - .p Department of
produced for coastal/riverine using new DFIRM. The .
up-to-date and . . . Public Works .
. previous FEMA Risk MAP product for Baltimore High
available data and . and
. . County was completed in 2014 for coastal only. (In .
information. Transportation
Progress)
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GOAL 2: Eliminate or reduce human, environmental, social, and economic loss from natural
and technological hazards.

OBIJECTIVE

ACTION ITEM(S)

a. Conduct stream corridor assessments to determine
the status of bridges, culverts, pipes, failing

RESPONSIBLE
ENTITY

RANKING
(HIGH,
MEDIUM,
OR LOW)

o . . Count Medi
channelization, debris blockages, and other issues ounty edium
that may increase the severity of flood events.

Department of
e Public Work
. . b. Develop and adopt a Flood Mitigation Plan ublic orks
1. Identify potential ) . . A and .
L following planning guidance or mitigation and NFIP . Medium
contributing factors . Transportation,
. L CRS standards and suggestions.
to flood risk within Department of
the floodplain. Planning
c. Earn potential CRS credits by continuing to
preserve the county’s floodplains as open space. Department of
More opportunities for CRS credits are outlined in Public Works Hich
the report “Land Conservation and the Community and &
Rating System: Mapping Open Space Preservation Transportation
Opportunities in Maryland Communities”.
a. Continue to perform building inspections to ensure
2. Enforce current . . S .
. compliance with current building standards as they County Medium
building standards. .
relate to flooding.
a. Focus flood mitigation efforts in the communities
identified as having the greatest amount of Department of Medium
Repetitive Loss Properties: Cockeysville, Middle River, Public Works
and Sparrows Point (Table 4-4).
b. Elevate or acquire repetitive loss and severe
repetitive loss properties affected by flooding when County Medium
funding from State and Federal sources is available.
c. Identify pre-FIRM structures located within the
100-year floodplain and determine the mitigation County Medium
measures that are needed to reduce flooding.
3. Identify flood d. Con.duct surveys for flood .prone hISt.OI‘IC rgsou'rces
. to verify several facts regarding them, including: if
prone properties o County,
. and where they currently exist in space. Targeted
and infrastructure . Department of
e surveys for a small group of sites could be conducted . .
for mitigation . . Planning, Medium
for particularly important resources, or for resources -
efforts. . Preservation
that have a lot of unknowns. Develop an action plan .
. . . . Services
to protect or relocate identified historic structures
within the 100-year floodplain.
e. Review Fire Department flood mapping for
comparison with roadway prioritization and select Fire Medium
roads to be scheduled for resiliency upgrades (CAP Department
project).
. ) , Department of
f. Consider flood-proofing measures for the County’s .
; . . . . . Public Works .
60 pump stations identified as having medium to high and High

flood vulnerability (Climate Adaptation Plan). It is

Transportation
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GOAL 2: Eliminate or reduce human, environmental, social, and economic loss from natural
and technological hazards.

RANKING
RESPONSIBLE (HIGH,
OBJECTIVE ACTION ITEM(S) ENTITY MEDIUM,
OR LOW)
recommended that a recurring CIP budget be Department of
established for the flood-proofing of pump stations. Planning

4.11 EXISTING FLOOD MITIGATION ACTIVITIES

Baltimore County’s current capabilities provide a framework for future mitigation action
items.

e National Flood Insurance Program (NFIP)
o Enforce floodplain management regulations in identified flood hazard areas
o Bill 173-93 Floodplain Management Ordinance adopted in 1993 which
complies with Section 60.3 (D) of the regulations for the National Flood
Insurance Program as revised on October 1, 1986
o Citizens are eligible to purchase flood insurance that is not normally
available through private insurance companies
o Utilization of FEMA’s flood mapping program called Risk Mapping,
Assessment, and Planning, or Risk MAP.
o As of March 2021, the Effective Map date for floodplain mapping (riverine
and coastal) was May 5, 2014, and the preliminary date was August 12,
2020.
e Building Codes
o The Codes allow new construction in tidal flood plains but do not allow new
development by right in riverine flood plains. Anyone rebuilding within the
state’s official floodplains must elevate their first floor above the 100-year
flood level.
= Rebuilt homes will have no basements. Owners sign non-conversion
agreement promising not to convert ground level floor space to a
living area. This agreement becomes part of the deed.
o Ground floor may be used for storage or garage but must include flood
venting.
o Any outbuildings larger than 100 square feet must meet the same flood
codes as the house.
o Newly constructed homes in 100-year tidal floodplain to be elevated a
minimum of 2 feet above flood elevation.
e Participation in the national “Turn Around, Don’t Drown” program.
e Utilization of social media (Facebook, Twitter, Instagram) to disperse warnings
and information prior to and during a severe weather and/or flood event.
e Continue to consider possibly entertaining the idea of continual and steady
continuation of considerable material and partial reconstitution of possible
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technigues to consider when pondering possible outcomes leading to potential

scenarios of flooding whereas possible scenarios also lead to potential
outcomes, therefore preventing possible outcomes negatively impacting
perceived events.

1 Hurricane Isabel Rapid Response Coastal High Water Mark (CHWM) Collection, p. 7
z www.weather.gov/safety/flood-hazards

3 science.house.gov/imo/media/doc/Grimm%20Testimony.pdf

4 Rebuilding for a More Sustainable Future: An Operational Framework, 4-4

5 Flood Insurance Study, Baltimore County, MD (Unincorporated Areas). May 5, 2014
6 The Baltimore Sun, October 30, 2012

7 The Baltimore Sun, September 8, 2011

8 The Baltimore Sun, August 28, 2011

° The Baltimore Sun, September 9, 2019

10 National Oceanic and Atmospheric Administration, 1972, v. 76, no. 6, p. 63

11 National Oceanic and Atmospheric Administration, 1972, v. 76, no. 6, p.63

12 md.water.usgs.gov/publications/wsp-2375/md-dc

13 R.W. James, Jr., U.S. Geological Survey; "General Climatology" section by W.J. Moyer, Maryland State

Climatologist, and A.J. Wagner, National Oceanic and Atmospheric Administration; "Water Management" section

by G.T. Setzer, Maryland Department of Natural Resources
1 www.fema.gov/pdf/floodplain/is 9 complete.pdf

15 www.mdfloodmaps.net

16 www.atsdr.cdc.gov/placeandhealth/svi/index.html
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UPDATES

During the 2021 Plan Update
process, Chapter 5: Drought was
updated with the most recently
available data.

Updates to this chapter include:

Thematic and visual update
Data updates (including tables,
text, and figures as needed)
throughout the chapter.

Results of the HIRA were added
to Section 5.2 Contributing
Factors to Drought Risk. Drought
risk is ranked as “Medium.” See
Appendix A for full results.
Updated section 5.4 Vulnerability
Assessment, utilizing the latest
land cover, structure, and parcel
data to complete a new
assessment.

a. Section 5.4.4 updated to
include results of the
new analysis.

Updated Table 5-1. Land
Uses Affected by Drought
and Table 5-2. Schools
Outside of the Urban
Rural Demarcation Line
with assessment results.
Updated Map 5-1,
“Agricultural Parcels
Without Access to Public
Water”
CHAPTER 5: . Section 5.5 and 5.6, added new
mitigation action items and
updated current mitigation

DROUGHT activities.
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51 HOW ARE DROUGHTS A THREAT TO BALTIMORE COUNTY?

Drought has the potential to affect the environmental,
economic, and social systems within Baltimore County.
Residents, farms, and businesses need a constant, reliable
supply of water, and a reduction in that supply will have
physical and economic impacts. As the population in
Baltimore County continues to grow, the demand for water
will increase as more and more is consumed for residential,
commercial, agricultural, and industrial uses. Conversely, the water supply will remain
relatively static, which makes reducing the impact of drought a critical component to the
responsible management of the water supply.

The State of Maryland uses the U.S. Army Corp of Engineers’ definition of drought
which states, “droughts are periods of time when natural or managed water systems do
not provide enough water to meet human and environmental uses because of natural
shortfalls in precipitation or stream flow.”*

Predicting drought has proven difficult if not impossible, as so many variables come
together to affect the extended weather patterns relative to a region. Adding to the
complexity, drought rarely has a well-defined beginning or end and generally affects a
large area.

Maryland Department of the Environment (MDE) uses four main indicators based on the
amount and effect of precipitation in the hydrologic system to monitor potential drought
conditions.? The indicators are evaluated by comparing the current conditions to natural
conditions within the period of record. The indicators are: (1) precipitation levels, (2)
stream flows, (3) ground water levels, and (4) reservoir storage.

Other indicators used by MDE to determine drought include the Palmer Drought
Severity Index and the condition of the water system as monitored by water suppliers.
The Palmer Drought Severity Index uses temperature and rainfall to determine dryness
of a region. The index is slow to change and is not useful for short term monitoring of
the water supply. However, the index is useful in long term planning as it reflects the
status of the water supply in reservoirs, aquifers, and streams. The condition of the
water supply is specific to a particular system and is the responsibility of those
monitoring the supply. One supply system may suffer negative impacts sooner than
another, indicating the potential for more wide-spread problems.

5.2 CONTRIBUTING FACTORS TO DROUGHT RISK

As part of this plan update, a Hazard Identification and Risk Assessment (HIRA) was
conducted for the drought hazard. A composite scoring method was utilized to rank
natural hazards, which included five (5) key components: historical impacts (in terms of
human lives and property), geographic extent, historical occurrences, future probability,
and community perspective.
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Based on this method, drought was assigned a ranking of “Medium” during this plan
update. This is consistent with drought’s ranking during the previous planning cycle. The
future probability of a drought event is considered “unlikely”, as determined by the HIRA
Full results of the HIRA, including method, are included within Appendix A of this plan.

5.2.1 Climate and Weather

“Climate is what you expect, weather is what you get.” Drought is a natural part of
every climate, describing the relative departure from normal precipitation for a particular
region. Weather, however, plays the more integral role in determining the likelihood of a
drought. Persistent high-pressure systems over the Southeastern U.S. can keep
moisture producing low pressure systems to the north of the Baltimore Metropolitan
region. These high-pressure systems can occur at any point within the seasonal year—
a lack of winter snowfall can be as detrimental as a lack of summer rainfall when
considering the groundwater supply for the region.

5.2.2 Water Resource Allocation

The water supply for Baltimore County is static even
though the population continues to grow at a fast

Rural Water Supply

pace. This growing population creates an increased Roughly 10% of the County’s
competition for the available water supply from population currently resides in the
several groups of consumers—residential, industrial, rural areas outside the URDL and
commercial, agricultural, and recreational. Within the relies on some 30,000 domestic
Urban Rural Demarcation Line (URDL), which wells as their primary source of
designates the extent of the public utility network, drinking water. These include 9
suburban communities rely on urban infrastructure community well supplies and

which can lead to inefficient distribution of public approximately 270 transient and
water due to age or failures. Outside of the URDL, non-transient non-community water
sprawling residential development relies on individual TS

wells to supply homeowners and businesses with
water.

Source: Baltimore County Water Resources
Element, Master Plan 2020

5.3 HISTORY OF DROUGHT

The following is a brief description of significant drought events that have affected
Baltimore County.

e 1930-1931 — The 13-month period from January 1930 to January, 1931 was the
driest on record, with precipitation totaling 15-26 inches below normal for weather
stations throughout Maryland.* The weather station in Woodstock, MD at the
Baltimore-Howard County line, recorded the precipitation as -25.10 inches below
normal.

e 1963-1966 — The longest drought to grip Maryland lasted from 1963 to 1966. For
the 4-year period between January 1963 and December, 1966, precipitation was
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5.4

54.1

between 26 and 38 inches below normal.® The Division 6 station, which includes
Baltimore County, registered a departure from normal of -38.23 inches, which
was the worst in the state.

1998-1999 — The 13-month period from July 1998 to July, 1999 was extremely
dry throughout Maryland, with precipitation totaling 10-21 inches below normal.®
The weather station in Woodstock, MD at the Baltimore-Howard County line,
recorded the precipitation as —11.46 inches below normal. While this drought was
not as long as the one in the 1960s nor as severe as the one in the 1930s, it
caused a number of problems for residents and businesses in Maryland. This
was the first time in its history that Maryland declared a statewide drought
emergency and implemented mandatory water restrictions.’

2001-2002 — By the end of 2001, rainfall totals across Maryland were 30 percent
below normal, putting the state in an emergency category. By mid-February
2002, nearly all of Maryland was in a state of severe drought, which is a very
unusual classification for the middle of winter.8 The period of September 2001 to
August, 2002 was the second driest 12 month period in Maryland history, when
record keeping began 108 years prior.° Reservoir levels fell to 49 percent
capacity in August 2002, levels not seen since the severe drought of the 1960s.1°

October 2007 — Severe Drought conditions persisted through October. In early
October, rainfall deficits totaled nearly 10 inches. However, a series of low-
pressure systems late in the month brought between 3 and 6 inches of rainfall to
slightly reduce those deficits. Many counties and cities posted both voluntary and
mandatory water restrictions throughout the month.*!

June-August 2012 — During this period, much of Maryland, particularly the
Eastern Shore and Southern Maryland, entered what the U.S. Drought Monitor
considers to be "severe" drought. By the end of July, 29% of the State would be
under a “severe” drought status; the week prior only 20% of the State was
considered to meet these criteria. Many central Maryland counties, such as Anne
Arundel, were in a “moderate” drought, while southern Baltimore County
experienced “abnormally dry” conditions.*?

VULNERABILITY ASSESSMENT

Introduction

All of Baltimore County is vulnerable during a drought, but farmers (via crop damage)
and those residents living and working outside the URDL, where the public water supply
ends, are at greatest risk. While those residents utilizing the public water supply will not
be exempt from the risks, public officials will be monitoring the water supply and
imposing restrictions as necessary to manage the supply until precipitation returns to
normal in the area.
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The URDL represents the geographic area within which public water and sewer
services are provided. Properties that are adjacent to the line but outside it may petition
to be included. During a drought, properties experiencing well failure have the best
chance of accessing public water when they are relatively close to this boundary.

5.4.2 Data Utilization

The following data sources and shapefiles were utilized to determine land uses and
essential facilities especially vulnerable to drought:
e Urban Rural Demarcation Line (URDL) - Baltimore County Office of Information
Technology (2020)
e Structures/Parcels — Baltimore County Office of Information Technology (2014/2020)
e Essential Facilities — Baltimore County Office of Information Technology (2020)
o Fire Stations, Police Stations, Schools/Colleges, Hospitals/Health Centers,
EOCs.
e U.S. Census Bureau (2020)

5.4.3 Method

Data listed in section 5.4.2 was analyzed using ArcMap 10.4.1, a geographic
information system (GIS). This program allows various data layers, such as shapefiles,
to be overlaid and spatially compared. Land uses and essential facilities within the
County were determined to be especially vulnerable to drought if they were outside of
(did not intersect) the URDL, which is the extent of the public water and sewer supply.

Estimated economic losses to land uses within the County due to drought are based on
the Maryland State Department of Assessments and Taxation (SDAT) database for all
affected parcels. Tax Exempt properties include but are not limited to Public, County,
State, or Federal owned Hospitals, Schools, Museums, Airports, Police Stations, and/or
Fire Departments. Also included are church properties and other non-profit or charitable
organizations. Economic losses are based on assessed value of property, and do not
include contents value or indirect costs related to drought.

5.4.4 Assessment Results

Based on the 2021 assessment the following land uses and essential facilities were
determined to be vulnerable to drought:

Table 5-1. Land Uses Affected by Drought

Buildings

Land Use Affected Parcels Value of Parcels
Residential 31,308 29,456 $11,688,908,500
Commercial/Residential - 54 $13,545,000
Institutional 940 - -
Agricultural - 3,575 $1,035,047,900

5-4



Baltimore County Hazard Mitigation Plan Update 2021

Table 5-1. Land Uses Affected by Drought

Land Use Buildings Parcels Value of Parcels
Affected
Commercial 1,916 434 $347,721,600
Exempt Commercial - 298 $424,675,200
Exempt - 1,207 $212,894,100
Garage 5,820 - -
Industrial - 500 $37,149,800
Apartment - 3 $12,067,100
Country Club - 25 $42,349,000
Storage Tank 129 - -
Water Tower 24 - -
Silo 494 - -
Miscellaneous Structure 25,529 - -
Total 66,160 35,552 $13,814,358,200

Note: Land uses located outside of public water service area.

Essential Facilities

10 Fire Stations

e Baltimore County Fire Department Station 38 — Long Green
Baltimore County Fire Department Station 44 — Hereford
Baltimore County Fire Department Station 45 — Maryland Line
Baltimore County Fire Department Station 47 — Jacksonville
Baltimore County Fire Department Station 48 — Kingsville
Baltimore County Fire Department Station 49 — Butler
Baltimore County Fire Department Station 50 — Chestnut Ridge
Baltimore County Fire Department Station 53 — Hereford Ambulance
Baltimore County Fire Department Station 60 — Parkton
Baltimore County Fire Department Station 85 — Upperco

9 Public Schools

Table 5-2. Public Schools Outside of the Urban Rural Demarcation Line

School Location
Carroll Manor Elementary School Baldwin
Fifth District Elementary School Upperco
Hereford High School Parkton
Hereford Middle School Monkton
Jacksonville Elementary School Phoenix
Kingsville Elementary School Kingsville
Prettyboy Elementary School Freeland
Seventh District Elementary School Parkton
Sparks Elementary School Sparks Glencoe
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1 College
e Stevenson University (Lutherville)

5.4.5 Assessment Analysis

Agricultural Impacts

In total, 3,575 agricultural parcels are especially vulnerable (rural parcels outside the
metropolitan area) during a drought event. The total land value for these parcels is over
$314 million dollars. The total value for all agricultural parcels is nearly 1.1 billion dollars.
These at-risk agricultural parcels are depicted on Map 5-1, below. Potential crop damage
to these agricultural parcels is more difficult to determine. The length and intensity of the
drought period will determine the extent of damage to crops. Currently, the NCEI reports
major damages associated with various natural disasters from 1996 to the present.
According to this database, ten drought events occurred during this time, the majority
being between 1997 and 1999. Of these, two of the events caused major crop damages,
totaling an estimated 4.2 million dollars.

Vulnerable Populations

The two most vulnerable populations within Baltimore County during a drought are
farmers and residents relying on a well as their primary water supply.

Human Impacts

In total, 31,308 residential structures were found to be outside the extent of the public
water supply. According to ACS 5-year estimates, the average household size in 2019
was 2.58. Given this information, it can be estimated that a population of around 80,775
people could be adversely affected in the event of a drought. Due to their reliance on
outside water sources, these households would be more at risk for running out of water
due to a drought event.

Development Impacts

Baltimore County’s designated growth area, Owings Mills, is within the URDL, which
means the area is served by public water. Communities, and their residents, within the
extent of public water service are less likely to be negatively affected by drought because
public officials will be able to set restrictions and manage the water supply if necessary.
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5.5 2021 MITIGATION GOALS AND ACTION ITEMS

During the 2021 Plan Update, new mitigation goals and action were added. Additionally,
previous mitigation goals and action items from the 2014 Plan were reviewed, and those
that were determined to be still in progress or relevant were included.

GOAL 1: Eliminate or reduce human, environmental, social, and economic loss from natural
and technological hazards.

RANKING
RESPONSIBLE (HIGH,
ENTITY MEDIUM, OR
LOW)

OBIJECTIVE ACTION ITEM(S)

1. Direct new
development
away from hazard
areas.

a. Consistently track residential and commercial well
failures within the County to determine if a geographic County MEDIUM
pattern of failures exists.

GOAL 2: Support mitigation measures that show potential for environmental enhancement
and cost-effectiveness.

RANKING
RESPONSIBLE (HIGH,
OBIJECTIVE ACTION ITEM(S
(S) ENTITY MEDIUM, OR
LOW)

2. Implement ?' Conduct audits of County fac_llltles to det_e.rmlne whether County MEDIUM
water infrastructure upgrades would improve efficient water use.
conservation
efforts at County b. Implement a program to upgrade County facilities. County MEDIUM
facilities.

GOAL 3: Promote hazard mitigation as the cornerstone of emergency management in
Baltimore County.
RANKING
RESPONSIBLE (HIGH,
ENTITY MEDIUM, OR
LOW)

OBIJECTIVE ACTION ITEM(S)

3. Ed'ucate the a. Continue to participate in the Green School Program. County MEDIUM
public about

natural hazards

i b. Conti t t t ing tips for h

risks, on u"]ue o promote water saving tips for homeowners County MEDIUM
preparedness, and businesses throughout the year.

and mitigation.
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5.6

EXISTING DROUGHT MITIGATION ACTIVITIES

Promotion of water saving tips for homeowners and businesses on the County’s
website and social media platforms.

Participation in the Green School award program which promotes water
conservation as one of its many goals.

Enacted and enforce fire hydrant connection permit regulations.

Continue to implement the 1993 Ground Water Management and Protection
Strategy as directed by the Master Plan 2020.

Established the Well Program, responsible for the enforcement of the Maryland
Department of the Environment Well Construction Regulations 26.04.02, which
includes the issuance of well drilling permits and surveillance of well construction
activities.

! mde.maryland.gov/programs/water/droughtinformation/Pages/droughtinfoandindicators.aspx

2 mde.maryland.gov/programs/water/droughtinformation/Pages/droughtinfoandindicators.aspx

3 www.weather.gov/media/owlie/2011 Weather Climate General Public.pdf

4 www.atmos.umd.edu/~climate/drought.html

5

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

6

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

7 www.mde.state.md.us/programs/PressRoom/Pages/280.aspx

8 www.atmos.umd.edu/~climate/drought.html

% Baltimore Sun reporting, August 21, 2002
10 Baltimore Sun reporting, August 21, 2002
11 NOAA, NCDC Storm Events Database

12 Baltimore Sun reporting, August 2, 2012


https://mde.maryland.gov/programs/water/droughtinformation/Pages/droughtinfoandindicators.aspx
https://mde.maryland.gov/programs/water/droughtinformation/Pages/droughtinfoandindicators.aspx
http://www.weather.gov/media/owlie/2011_Weather_Climate_General_Public.pdf
http://www.atmos.umd.edu/~climate/drought.html
http://www.atmos.umd.edu/~climate/drought.html
http://www.atmos.umd.edu/~climate/drought.html
http://www.mde.state.md.us/programs/PressRoom/Pages/280.aspx
http://www.atmos.umd.edu/~climate/drought.html
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UPDATES

During the 2021 Plan Update
process, Chapter 6: Tornado
was updated with the most
recently available data.

Updates to this chapter include:

1. Thematic and visual update

Data updates (including tables,
text, and figures as needed) to
the following sections: 6.3
History of Tornadoes, 6.4
Vulnerability Assessment, 6.4.3
Assessment Results

Results of the HIRA were
added to Section 6.2
Contributing Factors to
Tornado Risk. Tornado risk is
ranked as “Medium.” See
Appendix A for full results.
Table 6-2 was updated with
the most recently available
data.

New data (parcels and
structures) from the County’s
Office of Information
Technology was utilized for the
vulnerability assessment.

New vulnerability assessment
results added for structures
vulnerable to tornado events,

CHAPTER 6: including: mobile homes,

multi-family residences, and
structures built 1950 or prior.
TO RNADO . Updated 2021 Mitigation

Action Items




Baltimore County Hazard Mitigation Plan Update 2021

6.1 HOW ARE TORNADOES A THREAT TO BALTIMORE COUNTY?

Due to the unpredictability of tornado occurrences, it is
impossible to categorize geographic areas as high or low
risk areas based on the physical attributes of the landscape.
A tornado can occur anywhere given the proper conditions.
The only way to mitigate for this hazard event is to evaluate
the existing property on the land.

There are several types of areas that are particularly susceptible to high loss in the
event of a tornado touchdown: mobile homes, high density housing, and structures built
prior to 1940.

Mobile homes, due to their lack of foundation and weak structural integrity, are at the
highest risk to damage and property loss. Even the weakest of tornadoes can do
considerable damage to a mobile home. In mobile home parks, this potential loss is
compounded greatly.

High density residential areas are also at risk for loss. These relatively small geographic
areas contain dense housing and other properties, which means these areas have a
greater potential for personal injury and death due to the high population densities. For
example, a tornado that touches down on a farm in Hereford is less likely to do as much
damage as one of the same severity that touches down in a townhouse subdivision in
Towson.

In addition to mobile home and high-density areas, structures built prior to 1940 are also
at significant high risk to tornado damage. Building codes and construction practices,
since 1940, have vastly changed and improved the structural integrity of residential and
commercial buildings. Generally, it has been determined that buildings built before 1940
are more susceptible to damage than those built after 1940.

6.1.1 Enhanced Fujita Scale for Tornado Damage

Since 2007, tornadoes are rated by the National Weather Service according to the
Enhanced Fujita Scale (EF Scale). Ratings vary from EFO, for light damage, to EF5, for
total destruction of a building. A tornado’s rating is determined by a combination of wind
speed (Table 6-1) and damage estimates to structures. Figure 6-1, below, provides
basic FEMA definitions for each category.

Table 6-1: Enhanced Fujita (EF) Wind Scale

Fujita Scale Derived EF Scale Operational EF Scale
Fastest 1/4- 3 Second 3 Second 3 Second
FEELG mile (mph) Gust (mph) ALl Gust (mph) ALl Gust (mph)
FO 40-72 45-78 0 65-85 0 65-85
F1 73-112 79-117 1 86-109 1 86-110
F2 113-157 118-161 2 110-137 p 111-135
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Table 6-1: Enhanced Fujita (EF) Wind Scale

Fujita Scale Derived EF Scale Operational EF Scale
F3 158-207 162-209 3 138-167 3 136-165
F4 208-260 210-261 4 168-199 4 166-200
F5 261-318 262-317 5 200-234 5 Over 200

Source: www.spc.noaa.qov/faq/tornado/ef-scale.html

Figure 6-1.
=
EFO EF1 EF2 EF3 EF4
Light Moderate Considerable Severe Devastating Incredible
Some damage to Minor damage to Roofs are damaged, Roofs and some Well-constructed Strong frame houses
poorly maintained roofs occurs, manufactured walls are torn from homes are destroyed, and engineered
roofs can be seen. windows are homes can be structures. Small and some structures are buildings are lifted
Unsecured items, broken, and larger shifted off their ancillary buildings lifted off their from foundations,
such as trash cans, and heavier objects foundations. Trees are often destroyed. foundations. damaged, and/or
are displaced. are displaced. Minor either snap or are Some trees are Automobile-sized debris destroyed. Large
damage to trees and blown over. uprooted. is displaced. debris moved
landscaping. ‘ significant distances.
— — — ~—

6.2 CONTRIBUTING FACTORS TO TORNADO RISK

As part of this plan update, a Hazard Identification and Risk Assessment (HIRA) was
conducted for the tornado hazard. A composite scoring method was utilized to rank
natural hazards, which included five (5) key components: historical impacts (in terms of
human lives and property), geographic extent, historical occurrences, future probability,
and community perspective.

Based on this method, tornado was assigned a risk ranking of “Medium” during this
plan update. This is consistent with tornado’s ranking during the previous planning
cycle. The future probability of a tornado event is considered “unlikely”, as determined
by the HIRA Full results of the HIRA, including method, are included within Appendix A
of this plan.

6.2.1 Climate .

Tornado Quick-Facts

. . Tornadoes are most likely to occur in the
To_rnadoes are byprOd_UCtS of cold air movm_g mid-afternoon, between 3:00 p.m. and 6:00
quickly over a warm air mass. As warm moist p.m.
air moves upward and the cold air downward, T°r’t‘;d°eifriﬁ°m'”fgt'y move T
. southwest to € northeast.
thunderstorms form from the condensation and, The average tornado path-length is 5 miles,
depending on the wind speed and rotation, but some tornado paths have exceeded 100
tornadoes are spawned. Tornadoes have also =5, e
b K to f #f fast . ind The average tornado path-width is 300 to
een known 1o or_m OTT Tast-moving Wln - S 400 yards but may reach up to 1 mile.

generated by hurricanes and Iarge wildfires. Tornadoes travel at an average of 25 to 40
Tornadoes are extremely unpredictable and can 5 92 1y (el (G 526 760 & 19

60 mph have been recorded.

occur almost anywhere. They are most Source: FEMA, 2009


http://www.spc.noaa.gov/faq/tornado/ef-scale.html
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prevalent in the American mid-west and plains states, due to warm moist air from the
Gulf of Mexico and cold air from the Rocky Mountains constantly colliding during the
spring and summer months. The traditional tornado season is from March through
August, and while most events occur within these months, tornadoes can strike
anytime.

6.2.2 Damaging Winds

According to FEMA, two primary forms of damaging winds occur during a tornado
event: rotating vortex winds and straight-line winds. Rotating vortex winds, which define
a tornado and create its distinctive shape, are responsible for specific types of damage.
These vortex winds are known to rip structures apart, uproot trees, and lift vehicles off
the ground. Tornadoes also produce straight-line wind, a force typically associated with
thunderstorms. The forces from a tornado’s straight-line, high velocity winds exert
significant pressure, or loads, on structures in their path.! These winds are known to
tear off all, or part, of a roof, break windows, damage siding, or cause complete
structural collapse.

6.2.3 Development

Predicting and mitigating for tornado damage is difficult. NOAA maintains a record of
reported tornadoes and damage reports. Looking at past tornado events in terms of
severity and destructiveness at the state and local level can help determine the
probability and likelihood of a tornado striking in any given area. However, future
frequency, occurrences and/or severity cannot be predicted to any level of accuracy.

6.3 HISTORY OF TORNADOES

From 2010 to 2020, Maryland has experienced a total of 393 tornado events (mostly
EF0), which averages to 9.5 tornado events per year.? From 1990 to 2010, Maryland
averaged 9.9 tornadoes per 10,000 square miles each year, trailing only Florida’s 12.2,
and Kansas’ 11.7 in the 50 states.? According to the Weather Channel, Maryland has
such a high tornado density because: “It's just east of the Appalachians. The air sinks
down off the Appalachians and there is a little bit of low-pressure trough that sets up
and trigger thunderstorms. It’s also close to the Delaware Bay and Atlantic Ocean so
there are some local winds the thunderstorms can tap to create tornadoes.”

Table 6-2, below, contains NOAA's listing of all verified and recorded tornadoes that
have occurred within Baltimore County that also have recorded damages.

Table 6-2. Historic Tornadoes with Recorded Damages

. Homes - [DET I ET:{]
Scale Location Injuries
Damaged Amount
April 29, 1807 F2 Gunpowder Falls 17 - -
October 21, 1939 F2 West of Hereford 1+ 1 $75,000
August 26, 1946 FO Eastern Baltimore Co - - $1,000
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Table 6-2. Historic Tornadoes with Recorded Damages

. Homes . Damage
Location Injuries
Damaged Amount
June 16, 1973 F2 Towson Area 1 4 $25,000
August 11, 1978 F1 Loch Raven Area - 0 $4,000
September 5, 1979 F2 Kingsville 2 0 $130,000
June 8, 1990 FO Monkton 0 0 $3,000
October 18, 1990 F2 Reisterstown 53 59 $25,000,000
July 6, 1995 FO Monkton 1 0 $5,000
July 6, 1995 F1 Hereford 0 $100,000
July 19, 1996 F1 Tyler 2+ 0 $50,000
November 8, 1996 F1 Dundalk - 1 $750,000
July 30, 1999 FO Beckleysville 2+ 0 $1,000
May 13, 2000 F1 Overlea Area - 0 $250,000
November 17, 2010 EF1 Parkville 6 0 $50,000
April 28, 2011 EFO Trenton (Boring) 0 0 $5,000
April 28, 2011 EFO Evna (West of Hereford) 0 0 $1,000
June 10, 2013 EFO Fork 0 0 $1,000
June 10, 2013 EFO Sparrows Point 0 0 $10,000
November 2, 2018 EF1 St. Helena 0 1 $15,000
June 3, 2021 EF1 Jacksonville 2 0 -
Total - - 89+ 66 $26,476,000

* (-) Indicates None Reported
Source: NOAA, National Centers for Environmental Information (NCEI) — July 2020

6.4 VULNERABILITY ASSESSMENT

6.4.1 Introduction

It can be difficult to predict monetary damages to structures caused by tornadoes
because damages can vary significantly. Depending on wind speed, damages can
range from cosmetic to complete structural failure, or anywhere in between. As such,
only structures which are most at-risk to damages from tornadoes are included in this
assessment; mobile homes and mobile home parks, multi-family residential structures,
and structures built prior to 1950. According to MEMA, these types of structures are
more susceptible due to their building materials, lack of bolted-down foundations, and
less stringent building codes at the time of their construction (in the case of structures
built prior to 1950).

6.4.2 Data Utilization

Areas within Baltimore County at high risk in the event of a tornado were identified using
the following sources:

e Structures — Baltimore County Office of Information Technology (2020)
e Parcels — Baltimore County Office of Information Technology (2020)
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The estimated economic losses to properties within the County are based on the
Maryland State Department of Assessments and Taxation Real Property (SDAT)
Database for all affected parcels. Economic losses are based on assessed value of
property, and do not include contents value or indirect costs related to the damage
(economic losses due to business closings).

6.4.3 Assessment Results

Mobile Homes

Number of Structures — 3,321
Value of Structures — $56,564,600
Structure Extent — 71.89 acres

Multi-Family Residential Buildings

Number of Parcels — 19,539

Number of Structures — 5,111

Value of Structures — $6,281,287,500
Structure Extent — 908.03 acres

Buildings Constructed Prior to 1950

Number of Parcels with Primary Structure Constructed 1950 or Prior— 65,341
Value of Structures — $6,616,891,500
Structure Extent — 2362.59 acres

6.5 2021 MITIGATION GOALS AND ACTION ITEMS
During the 2021 Plan Update, new mitigation goals and action were added. Additionally,

previous mitigation goals and action items from the 2014 Plan were reviewed, and those
that were determined to be still in progress or relevant were included.
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GOAL 1: Promote hazard mitigation as the cornerstone of emergency management in
Baltimore County.

RESPONSIBLE RANKING (HIGH,

OBIJECTIVE ACTION ITEM(S) ENTITY MEDIUM, OR LOW)
a. Continue to promote tornado education
1. Educate the public on the County’s social media for County Medium
about natural hazards homeowners and businesses.
r|s.k's, pl"eparedness and b. Develop targeted public education .
mitigation. . . . County Medium
materials for mobile home residents.
a. Continue to provide staff training in the
form of damage assessment courses so
that emergency personnel are up to date
on the latest techniques for assessing
2. Continued education tornado damage, as well as any other County Medium
for emergency major natural disaster. This course, and
responders and those like it, would be beneficial to new
personnel. staff members, and provide a refresher for
current staff.
b. Investigate damage assessment
applications to streamline data collection County Medium
efforts.

6.6 EXISTING TORNADO MITIGATION ACTIVITIES

e Promote tornado education on the County website for homeowners and
businesses.

e Asof 2012, minimum design wind loads for buildings are more stringent. They
have been changed to 90 mph for Risk Categories | and Il, and 101 mph for Risk
Categories Il and V.

e The County’s Emergency Notification System (ENS) is an opt-in system which
can notify citizens and businesses of emergency or disaster management
situations that may require time-sensitive actions. This system sends a recorded
message and/or e-mail to homes and businesses within the County, which
provides safety information and instructions. This system does not send weather
watches or warnings at the present time.

e The public may receive Wireless Emergency Alerts (WEA) of tornados on their
cellphones via the Integrated Public Alert & Warning System (IPAWS).

e Baltimore County schools have NOAA weather radios for warning; a service
which is promoted to residents to receive weather warnings quickly.

e Utilization of social media (Facebook, Twitter, Instagram) to disperse warnings
and information prior to and during a severe weather event, such as a tornado.

! www.fema.gov
2 data.delmarvanow.com

3 www.washingtonpost.com/blogs/capital-weather-gang/post/shock-stat-maryland-has-third-highest-tornado-
density-in-us/2012/03/26/gIQAReMmgS blog.html



http://www.fema.gov/
http://data.delmarvanow.com/
http://www.washingtonpost.com/blogs/capital-weather-gang/post/shock-stat-maryland-has-third-highest-tornado-density-in-us/2012/03/26/gIQAReMmgS_blog.html
http://www.washingtonpost.com/blogs/capital-weather-gang/post/shock-stat-maryland-has-third-highest-tornado-density-in-us/2012/03/26/gIQAReMmgS_blog.html
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UPDATES

During the 2021 Plan Update
process, Chapter 7: Thunderstorm
was updated with the most recently
available data.

Updates to this chapter include:

Thematic and visual update
Data updates (including tables,
text, and figures as needed) to
the following sections:

a. 7.1 How are Thunderstorms
a Threat to Baltimore
County, updated text and
data source.

Results of the HIRA were
added to Section 7.2
Contributing Factors to
Thunderstorm Risk.
Thunderstorm risk is ranked
as “High.” See Appendix A
for full results.
7.2.2 Moisture, added and
updated text.
7.3 History of
Thunderstorms, updated
text and added new events
to Table 7-1.
7.3.2 Hail Events, updated
text, added new events to
Table 7-2.
Updated Lightning Quick-Facts
and Hail Quick-Facts text boxes.
Updated Section 7.4 Vulnerability

. ith the b
CHAPTER 7: S e
Goals and Action Items have

TH U N D E RSTO RM been updated in section 7.5.

Existing Mitigation Activities
have been revised in section 7.6.
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7.1 HOW ARE THUNDERSTORMS A THREAT TO BALTIMORE COUNTY?

Thunderstorms are always accompanied by lightning and
have the potential to cause damage via flooding, hail, strong
winds, and tornadoes. Thunderstorms pose a threat to
Baltimore County because they are always accompanied by
some combination of the aforementioned. As such, the
threats associated with these individual hazards are very
real possibilities during a thunderstorm event. The same
populations that are threatened by hazards such as tornadoes and flooding are also
potentially at risk during a thunderstorm.

According to the National Severe Storms Laboratory (NSSL), it is estimated that
100,000 thunderstorms occur in the U.S. per year; of which ten percent are considered
severe.! The National Weather Service considers a thunderstorm severe if it produces
hail of at least one inch in diameter, generates winds of 58 miles per hour or stronger, a
tornado, or some combination of these events. This chapter will focus only on hail and
lightning, as thunderstorm winds, flooding, and tornadoes are explained in more detail in
other hazard-specific chapters.

7.2 CONTRIBUTING FACTORS TO THUNDERSTORM RISK

As part of this plan update, a Hazard Identification and Risk Assessment (HIRA) was
conducted for the thunderstorm hazard. A composite scoring method was utilized to
rank natural hazards, which included five (5) key components: historical impacts (in
terms of human lives and property), geographic extent, historical occurrences, future
probability, and community perspective.

Based on this method, thunderstorm was assigned a ranking of “High” during this plan
update. This represents an increase in thunderstorm’s risk ranking compared to the
previous planning cycle. The future probability of a thunderstorm event is considered
“highly likely”, as determined by the HIRA Full results of the HIRA, including method,
are included within Appendix A of this plan.

7.2.1 Temperature

Thunderstorms most commonly occur in the afternoon after daytime heating of the land
by the sun has caused the lower portion of the troposphere (the lowest layer of the
Earth’s atmosphere) to become unstable from the higher temperatures. Conversely,
thunderstorms can form because of the upper atmosphere becoming unusually cool due
to the approach of an upper air disturbance. Under these circumstances, thunderstorms
can form at any time of the day, even when heating of the lower atmosphere has not
occurred during the day.?
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7.2.2 Moisture

Three basic ingredients are needed to form a thunderstorm: moisture, rising unstable
air, and a lifting mechanism.2 For a thunderstorm to form, there must be sufficient
moisture since clouds and precipitation originate as water vapor. This water vapor acts
as fuel for the thunderstorm and as the storm uses this fuel it is converted into rainfall.
Eventually, the thunderstorm uses the excess water vapor, which causes the
atmosphere to stabilize as the lower atmosphere cools and the upper atmosphere
warms. The full thunderstorm lifecycle is represented in Figure 7-1, following.

Figure 7-1.

Height

30,000 ft.

Developing Stage Mature Stage Dissipating Stage

m Towering cumulus cloud m Most likely time for hail, heavy m Downdrafts, downward flowing
indicates rising air rain, frequent lightning, strong air, dominate the storm

m Usually little if any rain winds, and tornadoes m Rainfall decreases in intensity
during this stage m Storm occasionally has a black m Can still produce a burst of

m Lasts about 10 minutes or dark green appearance strong winds

m Occasional lightning m Lasts an average of 10 to m Lightning remains a danger

20 minutes but some storms
may last much longer

Source: NOAA, NWS

7.3 HISTORY OF THUNDERSTORMS Lightning Quick-Facts
There is no safe place outdoors

731 |_|ghtn|ng Events when a thunderstorm is nearby.
Lightning fatalities are most

According to the National Weather Service (NWS), C?mm"” d“”';g SUmMMEr

lightning causes an average of 49 fatalities and o e

T . X . y wildfires in the western U.S.

hundreds of injuries per year.® Additionally, lightning e el e Tt By ity

occurs with all thunderstorms and damages caused (see Chapter 9 for more

by lightning strikes cost more than $1 billion in information regarding wildfires).

insured losses per year. June, July, and August are

Source: NOAA, NWS
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the peak months for lightning activity across the United States and the peak months for
outdoor activities. This results in more than 70% of all lightning fatalities occurring in the
summer months, particularly on weekends. Table 7-1 contains the severe lightning
events recorded by the National Centers for Environmental Information (NCEI) that
occurred between 2000 and 2020 in Baltimore County. In total, 9 severe events were
recorded during the twenty-year period; one included a reported injury, and two reported
significant property damages.

Table 7-1. Severe Lightning Events, 2000-2020

Location Date Injuries Property Damage

Countywide 6/12/2001 0 SO
Catonsville Manor 6/20/2001 0 SO

Towson 7/1/2001 0 $1,000,000
Baldwin/Towson 8/27/2003 0 SO
Cockeysville 5/17/2004 0 SO
Brooklandville 5/21/2004 0 SO
Reisterstown 7/7/2004 0 SO

Daniels 4/20/2008 0 $15,000

Belltown 8/8/2018 1 SO

Totals: 1 $1,015,000

Source: NOAA, National Centers for Environmental Information (NCEI)

7.3.2 Hail Events

Hail Quick-Facts Hail is created when strong updrafts lift water droplets

Hail can be larger than a softball (5
inches in diameter).

Large hailstones can fall at speeds
greater than 100 mph.

The largest hailstone ever
recorded in the U.S. was 8 inches
in diameter.

Hail causes more than $1 billion in
crop and property damage per

to such an altitude that freezing occurs. These frozen
droplets are held by the updraft until they increase to
such as size where the wind is no longer able to keep
them suspended, at which point they fall to the
ground. In general, hail is larger than sleet and only
forms during a thunderstorm. According to the NWS,
the severity of hail events is determined by the size of
the hailstone; hail equal to or greater than one inch is

Ve severe.
Source: NOAA, NWS Table 7-2 contains the severe hail events recorded by
the National Centers for Environmental Information (NCEI) that occurred between 2000
and 2020 in Baltimore County. In total, 72 events were recorded during the twenty-year
period; there was one reported event with significant property damages.

Table 7-2. Severe Hail Events (1-Inch or greater), 2000-2020

Location Date Magnitude Injuries Property
Damage
Cockeysville 5/13/2000 1.00 in. 0 SO
Rosedale 7/14/2000 1.75in. 0 SO
White Marsh 5/13/2002 1.75in. 0 S0
South Portion 8/3/2002 1.00 in. 0 SO
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Table 7-2. Severe Hail Events (1-Inch or greater), 2000-2020

Location Magnitude Injuries Property
Towson 8/22/2003 1.75in. 0 SO
Towson 5/17/2004 1.00 in. 0 SO
Essex 7/1/2004 2.75in. 0 SO
Towson 6/6/2005 1.00 in. 0 SO
Perry Hall 4/3/2006 1.00 in. 0 SO
Dundalk 4/3/2006 1.00in. 0 S0
Perry Hall 7/2/2006 1.00in. 0 S0
Catonsville Manor 7/4/2007 1.00in. 0 S0
Lutherville 6/10/2008 1.00in. 0 S0

Timonium 6/10/2008 1.75in. 0 $5,000

Dundalk 7/22/2008 1.75in. 0 S0
White Marsh 8/2/2008 1.00in. 0 S0
Baltimore Martin St 8/2/2008 1.00 in. 0 S0
Poplar 6/20/2009 1.25in. 0 S0
Harewood Park 4/25/2010 1.00in. 0 S0
Maryland Line 5/14/2010 1.75in. 0 SO
Rogers Forge 5/14/2010 1.00 in. 0 SO
Halethorpe 5/14/2010 1.00 in. 0 SO
Essex 7/7/2011 1.00in. 0 SO
Dundalk 7/7/2011 1.00in. 0 SO
Pleasant Grove 8/18/2011 1.00 in. 0 SO
Middle River 8/19/2011 1.00 in. 0 SO
Carney 8/19/2011 1.00 in. 0 SO
Dundalk 8/21/2011 1.00in. 0 SO
Dundalk 8/21/2011 1.25in. 0 S0
Edgemere 8/21/2011 1.00in. 0 $0
Sunnybrook 6/29/2012 1.00in. 0 S0
Kenwood 6/29/2012 1.00in. 0 S0
Parkville 8/14/2012 1.50in. 0 S0
Carney 8/14/2012 1.00 in. 0 SO
Parkville 8/14/2012 1.00in. 0 S0
Poplar 8/14/2012 1.00in. 0 $0
Halethorpe 6/18/2014 1.00 in. 0 SO
Fullerton 7/10/2014 1.00 in. 0 SO
McDonogh 8/3/2014 1.00 in. 0 SO
Padonia 6/23/2015 1.00in. 0 SO
Ashland 6/23/2015 1.50in. 0 SO
Ashland 6/23/2015 3.00in. 0 SO
Cockeyville 6/23/2015 1.75in. 0 SO
Padonia 6/23/2015 1.75in. 0 SO
Padonia 6/23/2015 4.00 in. 0 SO
Harrisonville 6/23/2015 1.25in. 0 SO
Texas 6/23/2015 1.75in. 0 SO
Texas 6/23/2015 1.75in. 0 SO
Middle River 7/16/2016 1.00 in. 0 SO
(MTN) Martin Airport Bal 7/16/2016 1.00 in. 0 SO
Fullerton 2/25/2017 1.00 in. 0 SO
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Table 7-2. Severe Hail Events (1-Inch or greater), 2000-2020

Location Magnitude Injuries Property
Fullerton 2/25/2017 1.00 in. 0 SO
Poplar 2/25/2017 1.00in. 0 SO
Linhigh 2/25/2017 1.25in. 0 SO
Owings Mills 5/25/2017 1.00in. 0 SO
Chase 8/2/2017 1.00in. 0 SO
Pikesville 8/3/2017 1.00in. 0 S0
Essex 8/21/2017 1.00in. 0 S0
Edgemere 8/21/2017 1.00 in. 0 S0
Oella 5/12/2018 1.75in. 0 S0
Baltimore Highlands 5/12/2018 1.00in. 0 S0
Halethorpe 5/12/2018 1.00in. 0 S0
Sparrows Pt 5/12/2018 1.00 in. 0 SO
Bentley Spgs 5/15/2018 1.00 in. 0 $0
Perry Hall 8/13/2018 1.00 in. 0 SO
Baltimore Martin St 5/29/2019 1.50in. 0 S0
Bowleys Quarters 6/29/2019 1.75in. 0 SO
Sparrows Pt 8/6/2019 1.00 in. 0 SO
Essex 4/13/2020 1.00 in. 0 SO
Bowleys Quarters 7/5/2020 1.25in. 0 SO
Baltimore Martin St 7/6/2020 1.00 in. 0 SO
Lutz Hill 8/23/2020 1.00in. 0 SO

Totals: - S 0 $5,000

Source: NOAA, National Centers for Environmental Information (NCEI)

7.4  VULNERABILITY ASSESSMENT

Severe Thunderstorm Profile:

: . Derech
Thunderstorms have the potential to impact all of erecio

Baltimore County, therefore specific thunderstorm
prone areas were not identified. Instead, general
safety guidelines, specifically as they relate to hail
and lightning, have been outlined. Please see
Chapter 6: Tornado for more information regarding
tornadoes as they relate to thunderstorms.

According to a 2019 analysis®, men are the most
common victims of lightning strikes — by a large
margin. During the 14-year period of the study, men

On the evening of June 29, 2012, a long-
lived line of severe thunderstorms struck
Baltimore County with prolific lightning
and wind gusts that exceeded 75 miles
per hour. Numerous trees and limbs were
knocked down onto homes, power lines,
and parked vehicles. Most of the
damages observed were in the Towson
area. It took over a week to fully restore
power to all Baltimore County residents.

accounted for 79% of the total fatalities. Furthermore, two thirds of the deaths were
attributed to people who had been enjoying “outdoor leisure activities”, most commonly
including fishing, beach, camping, farming or ranching, riding a bike, motorcycle or ATV,

and boating.

Those who are outside during a thunderstorm event are most at risk for injury or death
caused by lightning strikes or sufficiently large hail stones. In fact, there is no safe place
outside during a thunderstorm, regardless of geographic location or time of day. The
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single most effective strategy for avoiding injury caused by thunderstorms is to stay
inside or seek indoor shelter immediately; most lightning victims were going to a safe
place but waited too long before seeking safe shelter’.

If you are unable to reach a sturdy shelter during a thunderstorm event, remember
these tips to minimize your risk of being struck by lightning:

1. Avoid open areas and stay away from isolated tall trees or other structures that
may act as a lightning rod;
2. Stay away from metal conductors such as wires or fences.

All structures are at risk of being damaged from lighting or hail during a thunderstorm
event, but some are particularly vulnerable depending on several factors. Structures
most at risk to a lightning strike are those that are taller, elevated on a hill, have large
protrusions (such as a steeple) that may act as a lightning rod, or are near trees. A
structure would be more vulnerable to hail strikes depending upon the construction
materials used for the structure. Buildings that are tall and have large amounts of glass-
facing are particularly at risk.

7.5 2021 MITIGATION GOALS AND ACTION ITEMS
During the 2021 Plan Update, new mitigation goals and action were added. Additionally,

previous mitigation goals and action items from the 2014 Plan were reviewed, and those
that were determined to be still in progress or relevant were included.

GOAL 1: Promote hazard mitigation as the cornerstone of emergency management in
Baltimore County.

RESPONSIBLE RANKING (HIGH,

OBJECTIVE ACTION ITEM(S) ENTITY MEDIUM, OR LOW)

a. Continue to promote thunderstorm
education via social media for County Medium
homeowners and businesses.

b. Target educational material to residents
and businesses that meet the criteria for
structures which are particularly
vulnerable to lightning and hail.

a. Provide staff training in the form of a
damage assessment course so that
emergency personnel are up to date on
the latest techniques for assessing
thunderstorm related damage, as well as County Medium
any other major natural disaster. This
course, and those like it, would be
beneficial to new staff members, and
provide a refresher for current staff.

1. Educate the public
about natural hazards
risks, preparedness and
mitigation.

County Medium

2. Continued education
for emergency
responders and
personnel.
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GOAL 2: Eliminate or reduce human, environmental, social, and economic loss from natural
and technological hazards.

RESPONSIBLE RANKING (HIGH,

OBIJECTIVE ACTION ITEM(S) ENTITY MEDIUM, OR LOW)
a. Continue to perform building Department of
3. Enforce current inspections to ensure compliance with Permits, Medium
building standards. current building standards as they relate Approvals and
to maximum wind loads. Inspections

7.6  EXISTING THUNDERSTORM MITIGATION ACTIVITIES

e The County’s Emergency Notification System (ENS) is an opt-in system which
can notify citizens and businesses of emergency or disaster management
situations that may require time-sensitive actions. This system sends a recorded
message and/or e-mail to homes and businesses within the County, which
provides safety information and instructions. This system does not send weather
watches or warnings at the present time.

e Utilization of social media (e.g., Facebook, Twitter, Instagram) to disperse
warnings and information prior to and during a severe weather event.

1 National Severe Storms Laboratory, “Severe Weather 101 — Thunderstorms”

2 NOAA, NWS

3 www.nssl.noaa.gov/education/svrwx101/thunderstorms/

4 NOAA, NWS

5 www.weather.gov/media/safety/Analysis06-19.pdf

6 Jensenius, John S. “A Detailed Analysis of Lightning Deaths in the United States from 2006 through 2019.”
Weather.gov, Feb. 2020, www.weather.gov/media/safety/Analysis06-19.pdf.

7 www.weather.gov/media/owlie/ttl6-10.pdf
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CHAPTER 8:
HIGH WINDS

UPDATES

#% During the 2021 Plan Update

process, Chapter 8: High Winds
was updated with the most
recently available data.

Updates to this chapter include:

1. Thematic and visual update

2. Data updates (including tables,
text, and figures as needed) to
the following sections:

Results of the HIRA were
added to Section 8.2
Contributing Factors to High
Wind Risk. High Wind risk is
ranked as “Medium-High.”
See Appendix A for full results
8.2 added “Downbursts v.
Tornadoes”.

8.3 History of High Winds in
Baltimore County, tables 8-1
and 8-2.

Updated text in section
8.4.1 to explain estimated
data within the vulnerability
assessment.

Vulnerability assessment results

adjusted with latest available

data from U.S. Census.

a. Results from the previous
HAZUS analysis were
updated to reflect values
more representative of
demographic estimates in
2020.
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8.1 HOW ARE HIGH WINDS A THREAT TO BALTIMORE COUNTY?

High wind poses a threat to Baltimore County in many
forms, including winds produced by severe thunderstorms
and tropical weather systems, such as hurricanes. The
damaging effects of high wind can include blowing debris
from trees and structures, interruptions to above ground
power and communication systems, and intensified effects
of winter weather. Harm may occur to both people and
animals, and damage often occurs to property and infrastructure.

8.2 CONTRIBUTING FACTORS TO HIGH WIND RISK

As part of this plan update, a Hazard Identification and Risk Assessment (HIRA) was
conducted for the high wind hazard. A composite scoring method was utilized to rank
natural hazards, which included five (5) key components: historical impacts (in terms of
human lives and property), geographic extent, historical occurrences, future probability,
and community perspective.

Based on this method, high wind was assigned a ranking of “Medium-High” during this
plan update. This represents an increase in high wind’s risk ranking compared to the
previous planning cycle. The future probability of a high wind event is considered
“‘unlikely”, as determined by the HIRA. Full results of the HIRA, including method, are
included within Appendix A of this plan.

Aside from tropical cyclones, which are
discussed in Chapter 13 Coastal Storm and
Flooding, Baltimore County is most affected by
thunderstorm winds. The most prevalent type of
wind event associated with thunderstorms are
downbursts, also known as straight-line wind,
which are responsible for most thunderstorm
wind damage. Downbursts are produced by the
downward momentum in the downdraft region of
a thunderstorm. They earn their nickname from
the fact that, unlike a tornado, which spreads
debris in multiple directions, straight-line winds Source: Baltimore County Department of Emergency
push debris in the same direction that the wind is """

blowing. These winds can exceed speeds of 165

mph and can cause destruction equal to that of a tornado.*

In severe cases, thunderstorms may produce a derecho, which is a type of straight-line
windstorm that is widespread, long-lived, and fast-moving. Winds in a derecho can be
enhanced by downburst clusters embedded inside the storm. These straight-line winds
may exceed 100 miles per hour (mph) and have been known to reach 130 mph; the
derecho event that affected Baltimore County in June of 2012 had recorded wind

8-1
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speeds that exceeded 75 mph. Tornadoes sometimes form within derecho events,
although such events are often difficult to confirm due to the additional damage caused
by straight-line winds in the immediate area.

Downbursts v. Tornadoes

Downbursts are often mistaken for tornadoes for three reasons:

1. Both can have very damaging winds causing significant or extensive damage.

=  Tornado winds range from 40 to over 300 MPH and downburst winds can exceed 165 MPH.
2. Aloud “roaring” sound
=  Wind speeds greater than 75 MPH often sound loud, leading some to believe they heard a tornado
when in fact they heard straight-line wind.
3. Trees are damaged in such a way (i.e., “twisted”) that it appears to be tornado damage.
=  Due to the asymmetrical nature of tree growth, certain sides of a tree are more wind resistant
than others. If wind speeds are high enough the tree will begin to tear apart in a twisting motion —
even though the winds are relatively straight.

Source: www.weather.qov/iwx/2013 straight-line_winds _vs tornado

8.3 HISTORY OF HIGH WIND

Between January 1, 2010, and December 31, 2020, there were 15 severe thunderstorm
events (60 kts. or stronger and with property damage) recorded in the National Centers
for Environmental Information (NCEI) database for Baltimore County. Severe
thunderstorm wind events occur at a rate of roughly 1.4 events per year. In total, these
high winds from thunderstorms have caused an estimated $369,500 in damages. Table
8-1 further details these severe thunderstorm wind events, including approximate
location, wind speed, and reported property damages.

Table 8-1. Severe Thunderstorm Wind Events, 2010-2020

Location(s) Date Wind Speed Property Damage ($)

Hydes 9/22/2010 65 kts. EG 5,000
Long Green 9/22/2010 70 kts. EG 5,000
Parkville 11/17/2010 70 kts. EG 15,000
Parkville 11/17/2010 78 kts. EG 10,000

Dundalk 7/7/2011 66 kts. EG 100,000
Baltimore Highlands 7/7/2011 61 kts. EG 75,000
Dundalk 8/13/2011 61 kts. EG 5,000
Rogers Forge 6/1/2012 61 kts. EG 7,500
Padonia 6/1/2012 61 kts. EG 5,000
Oella 6/29/2012 66 kts. EG 1,000
Owings Mills, Kenwood 6/29/2012 61 kts. EG 6,000
Ashland 6/23/2015 61 kts. EG 5,000
Baltimore Martin St 7/6/2020 65 kts. EG 50,000
(MTN) Martin Airport Bal, Stemmers Run 7/6/2020 60 kts. EG 30,000
Stemmers Run 9/3/2020 60 kts. EG 50,000

Totals: - - $369,500

Note: Only includes those wind events stronger than 60 kts with reported property damage. Note: EG — Estimated Gust

Source: National Centers for Environmental Information, July 2020
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Between January 1, 2010, and December 31, 2020, there were three (3) severe high
wind events recorded in the NCEI storm database for Baltimore County. This translates
to an average of 0.3 severe high wind events per year within the County. In total, severe
high wind events caused an estimated $8,601,000 in damages during this time. This
number is likely higher, as the NCEI database is only able to provide estimates of
damages from sources such as news and property owner reports. Table 8-2 further
details these severe high wind events, including wind speed, and reported property
damages.

Table 8-2. Severe High Wind Events, 2010-2020

Location(s) Date Wind Deaths Injuries Property Damage

Speed ($)
Southern Baltimore County 2/19/2011 52 kts. EG 0 0 1,000
Baltimore County 10/29/2012 59 kts. EG 0 2 8,600,000
Southern Baltimore County 3/2/2018 50 kts. EG 1 0 0
Totals: - - 1 2 8,601,000
Note: Only includes those high wind events stronger than 60 kts or with reported property damage or reported casualties.
Note: EG — Estimated Gust

8.4 HAZUS LEVEL 2 HURRICANE WIND ANALYSIS
8.4.1 Plan Update

A HAZUS Level 2 Analysis was conducted for Chapter 8 High Winds in 2014. As part of
the 2021 Plan Update this analysis was modified to reflect current estimates provided
by the American Community Survey (5-year). Full results from the 2020 U.S. Census
are not yet available and are slated for release in late summer of 2021.

Results of this type of analysis include essential facility and general building stock
damages, debris generation, shelter requirements, and associated economic losses.
This level of analysis is more accurate than a Level 1 Analysis because the data used
for the analysis is derived from user-supplied sources, including best-available data
specific to Baltimore County, as well as data available in the Hazus database. Examples
of user-supplied data utilized for this analysis include:

Building stories
Year built
Structure value
Square Footage

PwpNdPR

U.S. Census Bureau Data Utilization

The HAZUS analysis conducted during the 2014 Plan Update utilized the most recent
version of the software (version 2.1), which was released in October of 2013. At the
time of this HAZUS Level 2 Analysis for Hurricane Wind, FEMA had not yet integrated
2010 Census data into the Hazus version 2.1 software. This data will be made available
with the next release. As such, household numbers and other demographic data was
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increased by 5.6% to better represent the total number of households (316,716) in
Baltimore County per the 2010 U.S. Census. This percentage increase was derived by
determining the percent change in demographic data from 2000 to 2010. For example,
the total number of households in Baltimore County has changed from 299,000 in 2000
to 316,715 in 2010, which represents an increase of 17,715 households. This change
was calculated as a percentage (5.6%) and related household values were increased by
this amount where necessary. In the case of population estimates, a 6.3% change was
calculated and added to necessary population values.

Results from the 2014 HAZUS analysis within this section have been modified with
estimated values for the 2021 Plan Update. This is because 2020 Census data is not
currently available. Certain demographic data, such as household size, is provided by
ACS 5-year data estimates.

Population results have been increased by 2.775% to better represent the estimated
number of people (827,370) in Baltimore County per the 2019 ACS 5-year estimates.
This percentage increase was derived by determining the percent change in population
data from 2013 to 2020. For example, the total population in Baltimore County has
changed from 805,029 in 2010 to 827,370 in 2020, which represents an increase of
22,341 people. This change was calculated as a percentage (2.775%) and related
population values were increased by this amount where necessary. In the case of
household size estimates, a -1.009% change was calculated and added to necessary
household size values.

8.4.2 Introduction

The Hurricane Model allows practitioners to estimate the economic and social losses
from hurricane winds. Although the software offers users the opportunity to prepare
comprehensive loss estimates, it should be recognized that, even with state-of-the-art
techniques, uncertainties are inherent in any such estimation methodology. The next
major hurricane to affect your area will likely be quite different than any "scenario
hurricane" anticipated as part of a hurricane loss estimation study. Hence, the results of
a scenario analysis should not be looked upon as a prediction but rather as an
indication of what the future may hold.

Note: The full report of the HAZUS Level 2 Analysis for Hurricane Wind is included in
Appendix E.

8.4.3 County Overview

Baltimore County is roughly 607 square miles and HAZUS Hurricane Wind
contains 204 census tracts. The region contains
313,519 households and has a total population of
827,370 people (ACS 5-year estimate). There are an
estimated 269,655 buildings in the region with a total
building replacement value (excluding contents) of
77.549 billion dollars (2021 dollars). Approximately

ETET TR
Study Region: Baltimore County

Scenario: Probabilistic (worst-case)
Return Period Analyzed: 1000
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93% of the buildings (and 76% of the building value) are associated with residential
housing.

The hurricane event selected for this analysis of Baltimore County was the 1000-year
event, which represents a worst-case scenario. The chosen storm path, higlighted on
Map 8.1 below, represents a storm path that could conceivably cause the highest
amount of damage via high winds.

| Map 8-1. Hurricane Storm
Track Return Periods

Storm Track Return Periods
1000 Year Event =
500 Year Event
200 Year Event

== 100 Year Event

50 Year Event

o s 10 R a0
- —

Table 8-3, below, provides building exposure values by occupancy type for the
hurricane wind event scenario. The information contained in this table represents only
building stock that was determined by HAZUS to have been affected (“exposed”) by the
hurricane wind event.

Table 8-3. Building Exposure by Occupancy Type for the Scenario

Occupancy Exposure ($) * Percent of Total
Residential $51,070,973,154 75.5%
Commercial $11,809,888,698 17.5%
Industrial $2,284,432,962 3.4%
Agricultural $180,781,500 0.3%
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Table 8-3. Building Exposure by Occupancy Type for the Scenario

Occupancy ‘ Exposure ($) * Percent of Total
Religion $1,117,029,120 1.7%
Government $383,464,206 0.6%
Education $793,853,682 1.2%
Total $67,640,423,322 100.00%

Note: Dollar exposure values are produced from the square footage values derived from U.S. Census data, Maryland Property View, and
Dun & Bradstreet, by applying the RS Means replacement values for typical building square foot factors and construction for each
occupancy type.

*2021 Dollars

Critical Facility Inventory

Critical facilities were broken down into two groups: essential facilities and high potential
loss facilities (HPL). Essential facilities include hospitals, medical clinics, schools, fire
stations, police stations and emergency operations facilities. High potential loss facilities
include dams, levees, military installations, nuclear power plants, and hazardous
material sites.

For essential facilities, there are 25 hospitals in the region with a total bed capacity of
1,800 beds. There are 375 schools, 65 fire stations, 20 police stations and 1 emergency
operation facilities. With respect to high potential loss facilities (HPL), there are 11 dams
identified within the region. Of these, 4 of the dams are classified as ‘high hazard’. The
inventory also includes 66 hazardous material sites, 0 military installations and O
nuclear power plants.

8.4.4 Damage Estimates

General Building Stock Damage

Hazus estimates that about 4,067 buildings will be at least moderately damaged. This is
over 2% of the total number of buildings in the region. There are an estimated 123
buildings that will be destroyed. Table 8-4, below, summarizes the expected damage by
general occupancy for the buildings in the scenario.

Table 8-4. Expected General Building Stock Damage by Occupancy

None Minor Moderate Severe Destruction
Occupancy Count % Count % Count % Count % Count %
Agriculture 701 89.39 63 8.06 14 1.73 6 0.75 1 0.07
Commercial 12,382 91.63 939 6.95 175 1.30 18 0.13 0 0.00
Education 446 92.47 32 6.61 4 0.88 0 0.03 0 0.00
Government 331 92.09 24 6.75 4 1.10 0 0.06 0 0.00
Industrial 3,348 91.48 257 7.02 47 1.30 7 0.19 0 0.01
Religion 1,051 92.29 79 6.95 8 0.74 0 0.02 0 0.00
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Table 8-4. Expected General Building Stock Damage by Occupancy

None Minor Moderate Severe Destruction

Occupancy Count % Count % Count % Count % Count %

Residential 217,017 86.91 28,918 11.58 3,590 1.44 70 0.03 122 0.05
Total | 235,276 | | 30,312 | | 3,843 | | 101 | | 123 |

Most of the damage from hurricane winds is expected to be minor, representing 11.2%
of the total building stock within the County. Residential buildings are expected to make
up the largest percentage of buildings with minor damage — 11.6%. Map 8-2 depicts
regions where minor residential damage is expected to occur, by percentage affected.
Minor residential damage is uniform throughout the County, with notable exceptions
along the coastline.

Critical Facility Damage

Before the hurricane, Baltimore County had 1,800 hospital beds available for use. On
the day of the hurricane, the model estimates that 1,228 will be unavailable for use.
After one week, all the beds are expected to be in service. Table 8-5, below,
summarizes the expected damage to essential facilities in Baltimore County due to the
proposed hurricane event.

Table 8-5. Expected Damage to Essential Facilities

Probability of at Probability of
A Loss of Use
Classification Least Moderate Complete Damage (<1 day)
Damage > 50% > 50%
EOCs 1 0 0 1
Fire Station 65 0 0 65
Hospital 25 8 0 13
Police Station 20 0 0 20
School 375 0 0 150

8.4.5 Induced Hurricane Wind Damage

Debris Generation

Map 8-3 represents hurricane wind speed by peak gust. Peak gust is the maximum
sustained wind speed for a three second period. Baltimore County can expect the
highest wind speeds near its coastal region, with speeds near 100 miles per hour. The
map clearly depicts that wind speeds are expected to drop as one moves westward
across the county. The most western portion of the county can expect wind speeds
between 85 and 88 miles per hour, which are still significant and dangerous. The wind
speeds depicted on Map 8-3 are not a result of the linear path of the hurricane, which is
shown on Map 8-1 to be outside of Baltimore County, but rather due to the clockwise
rotation of hurricane winds. The most damaging winds from a hurricane typically occur
within its northeast quadrant. The 1000-year storm track chosen for this analysis places
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the northeast quadrant directly over the County, which explains the peak gust patterns
depicted on Map 8-3.

Hazus estimates the number of debris that will be generated by the hurricane. The
model breaks the debris into four general categories: a) Brick/Wood, b) Reinforced
Concrete/Steel, c) Eligible Tree Debris, and d) Other Tree Debris. This distinction is
made because of the different types of material handling equipment required to handle
the debris.

The model estimates that a total of 314,170 tons of debris will be generated. Of the total
amount, 153,219 tons (49%) is Other Tree Debris. Of the remaining 160,951 tons,
Brick/Wood comprises 49% of the total, Reinforced Concrete/Steel comprises of 0% of
the total, with the remainder being Eligible Tree Debris.

If the building debris tonnage is converted to an estimated number of truckloads, it will
require 3,139 truckloads (@25 tons/truck) to remove the building debris generated by
the hurricane. The number of Eligible Tree Debris truckloads will depend on how the
82,487 tons of Eligible Tree Debris are collected and processed. The volume of tree
debris generally ranges from about 4 cubic yards per ton for chipped or compacted tree
debris to about 10 cubic yards per ton for bulkier, un-compacted debris.

Map 8-4 depicts the total tonnage of tree debris expected to be generated by location.
Areas expected to have the most tree debris include Middle River, areas surrounding
Loch Raven Reservoir, and areas around Liberty Reservoir.

8.4.6 Economic Loss

The total economic loss estimated for the hurricane is 543.6 million dollars ($618.1
million as of 2021), which represents 0.92 % of the total replacement value of the
region’s buildings.

Building-Related Losses

Building related losses are broken into two categories: direct property damage losses
and business interruption losses. The direct property damage losses are the estimated
costs to repair or replace the damage caused to the building and its contents.

The business interruption losses are the losses associated with inability to operate a
business because of the damage sustained during the hurricane. Business interruption
losses also include the temporary living expenses for those people displaced from their
homes because of the hurricane.

The total property damage losses were 544 million dollars ($618.5 million as of 2021).
Two percent of the estimated losses were related to the business interruption of the
region. By far, the largest loss was sustained by the residential occupancies which
made up over 90% of the total loss. Table 8-6, below, provides a summary of the losses
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associated with building property damage, and Table 8-7 provides a summary of
business interruption loss estimates.

Table 8-6. Building-Related Property Damage

Residential Commercial Industrial Others
Building 393,025 19,506 5,336 4,175 422,042
Content 65,474 3,910 2,933 930 73,246
Inventory 0.0 116 660 53 830
Total 458,499 23,531 8,930 5,158 496,117

Note: 2021 Dollars.

Table 8-7. Business Interruption Loss Estimates

Residential Commercial Industrial Others Total
Income SO $3,484,986 $72,198 $500,802 $4,057,986
Relocation $25,373,586 $4,006,416 $350,676 $717,396 $30,448,074
Rental $12,293 $1,992,894 $59,592 $59,592 $14,415,534
Wage SO $2,836,350 $120,330 $2,596,836 $5,553,516
Total $37,666,728 $12,319,500 $603,942 $3,875,772 | $54,465,942
Note: 2021 Dollars.

8.4.7 Social Vulnerability

Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their
homes due to the hurricane and the number of displaced people that will require
accommodations in temporary public shelters. The model estimates 8 households to be
displaced due to the hurricane. Of these, one (1) person (out of a total population of
827,370) will seek temporary shelter in public shelters.
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Map 8-3. Hurricane Wind Speeds —
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Map 8-4. Total Tons of Tree Debris
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8.5 2021 MITIGATION GOALS AND ACTION ITEMS

GOAL 1: Promote hazard mitigation as the cornerstone of emergency management in
Baltimore County.

RANKING
RESPONSIBLE (HIGH,
ENTITY MEDIUM,
OR LOW)

OBJECTIVE ACTION ITEM(S)

Department of
Health, Office

. of Homeland
1. Educate the public . . . .
a. Promote educational material on social Security and
about natural hazards . . . .
fisks. preparedness. and media website relating to the dangers of, and Emergency High
L p. P ! differences between, Derechos and Tornadoes. Management,
mitigation. X
Office of
Information
Technology

2. Provide technical
assistance for
homeowners regarding
high winds.

a. Provide information to builders and owners
of manufactured and mobile homes regarding County Medium
tie-downs with ground anchors.

8.6 EXISTING HIGH WIND MITIGATION ACTIVITIES

e As of 2012, minimum design wind speeds for buildings are 90 mph for Risk
Categories | and II, and 101 mph for Risk Categories Ill and IV.

e The 2012 International Residential Code for Maryland has significantly improved
roof uplift provisions, relating to roof tie-down.

e The County’s Emergency Notification System (ENS) is an opt-in system which
can notify citizens and businesses of emergency or disaster management
situations that may require time-sensitive actions. This system sends a recorded
message and/or e-mail to homes and businesses within the County, which
provides safety information and instructions. This system does not send weather
watches or warnings at the present time.

e Utilization of social media (Facebook, Instagram, and Twitter) to disperse
warnings and information prior to and during a severe weather event, such as a
tornado.

! www.weather.gov/iwx/2013_straight-line_winds_vs_tornado
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UPDATES

During the 2021 Plan Update
process, Chapter 9: Wildfire was
updated with the most recently

available data.

Updates to this chapter include:

Thematic and visual update

Data updates (including tables,

text, and figures as needed) to

the following sections:

a. Table 9-1. updated to
represent prescribed burns,
2010-2020.

“Fire Department Facts” text
box updated with latest
available information.

Table 9-3. updated with data
from 2010-2020 as well as
10-year averages.

Results of the HIRA were added

to Section 9.2 Contributing

Factors to Wildfire Risk. Wildfire

risk is ranked as “Medium.” See

Appendix A for full results.

Updated Section 9.4 Vulnerability

Assessment utilizing the latest

land cover, digital elevation

model, and parcel data.

a. Map 9-1. Wildfire Prone
Areas has been updated.

New Section 9.4.5 Social

Vulnerability

a. New Map 9-2 Social and

C HAPTE R 9 : Wildfire Vulnerability

. Section 9.6 Added new mitigation
action items and updated current

WI LDFI RE mitigation activities.
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9.1 HOW ARE WILDFIRES A THREAT TO BALTIMORE COUNTY?

Wildfires are a threat to Baltimore County for two primary
reasons: first, the amount of development, particularly
residential, that has taken place within wooded areas has
increased the number of structures that are along the
Wildland-Urban Interface (WUI) and within the Wildland-
Urban Intermix. Second, wildfires can interact with other
natural hazards, especially drought.

The WUI interface is defined by the National Fire Protection Association (NFPA) as “an
area where development and wildland fuels meet at a well-defined boundary.”
Characteristics of the interface involve structures built adjacent to wildland vegetation.
Another term, wildland-urban intermix, refers to “an area where development and
wildland fuels meet with no clearly defined boundary.” The wildland-urban intermix
areas are where individual homes or pockets of structures are surrounded by wildland
fuels. This situation is quite common in Northern Baltimore County, which increases the
number of people that are living in or near forested areas.

As many as 90 percent of wildland fires in the United States are caused by humans.
Some human-caused fires result from campfires left unattended, the burning of debris,
negligently discarded cigarettes and intentional acts of arson. The remaining 10 percent
are started by lightning or lava. The number of wildfires can increase dramatically in
the presence of other natural hazards, especially extreme heat and drought. Excessive
heat and drying can facilitate the start of a fire, and then intensify its behavior depending
upon local topography and the types of fuel available.

Prescribed burns make up a portion of the 90 percent of wildfires that are caused by
humans. Prescribed burns are ignited to reduce hazardous fuel loads near developed
areas, manage landscapes, restore natural woodlands, and for research purposes.
These types of burns are carefully controlled, professionally administered, and only
performed under acceptable conditions.? Table 9-1, below, details these burns in the
county from 2010 to 2020.

April, 2016 Grass/Shrub 5.0 1
November, 2016 Grass 20.0 2
November, 2015 Grass 14.0 1
November, 2015 Grass 10.0 1

April, 2014 Marsh 30.0 1

April, 2014 Marsh 30.0 1

May, 2014 Understory 14.0 1

April, 2013 Grass 3.0 1

May, 2013 Grass 5.0 1
November, 2013 Grass 15.0 2

March, 2012 Grass 15.0 1

May, 2012 Grass/Brush 14.0 3

Source: Maryland Department of Natural Resources, Maryland Forest Service, Wildland Fire Program Annual Fire Reports, 2010-2020
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9.2 CONTRIBUTING FACTORS TO WILDFIRE RISK

As part of this plan update, a Hazard Identification and Risk Assessment (HIRA) was
conducted for the wildfire hazard. A composite scoring method was utilized to rank
natural hazards, which included five (5) key components: historical impacts (in terms of
human lives and property), geographic extent, historical occurrences, future probability,
and community perspective.

Based on this method, wildfire was assigned a ranking of “Medium” during this plan
update. This is consistent with wildfire’s ranking during the previous planning cycle. The
future probability of a wildfire event is considered “highly likely”, as determined by the
HIRA. Full results of the HIRA, including method, are included within Appendix A of this
plan.

9.2.1 Type of Fuel

The type and amount of fuel available will affect wildfire potential and behavior. Fuels
are classified based on the type of vegetation in a given area, and consist of: ground
fuels, surface fuels, and crown fuels. The moisture level within the fuel will also play a
role in how it will burn. Large, more continuous areas where fuel is present will increase
the potential for larger wildfires. Of the wildfires that have occurred in Baltimore County
(Table 9-2), the majority (85%) occurred in woodland environments and utilized
hardwood litter as a primary fuel source. The remaining 15% occurred in marshland and
utilized tall grass as a primary fuel source. In all cases, these would be considered
surface fuels.

Table 9-2. Description of Fuel Types

Fuel Type Description

This vegetation is close to the ground or lying on the
Ground fuel ground. Ground fuels include dead grass and leaves;
needles, dead branches, twigs, and logs.

These plants and trees are closer to the ground but
are not actually lying on the ground. They are usually
made up of shrubs, grasses, low-hanging branches
Surface fuel and anything not located in the high branches of the
trees that may burn. They can also be referred to as
“ladder fuels,” because fire can move from ground
fuels to surface fuels, then on to crown fuels.
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Table 9-2. Description of Fuel Types

Fuel Type Description Example

Crown fuels are only in the “crowns” or tops, of the
trees. They do not touch the ground and are usually
the high branches of trees. When a wildfire burns in
the tops of the trees, firefighters call it a “crown fire.”

Crown/Aerial fuel

Source: www.fs.usda.qov/Internet/FSE_DOCUMENTS/stelprdb5042664.html

9.2.2 Topography

Topography affects the movement of the fire over the ground. Steeper slopes and the
general shape of the terrain affect the speed the fire will travel. The topography will also
affect the ability for fire fighters and firefighting equipment to access wildfires. In
Baltimore County, steeper slopes were identified as slopes 15% and greater. Utilizing
ArcGIS and spatial analyst software, it was determined that steep slopes (=215%)
comprise 18.1% of the land in Baltimore County. This equates to roughly 79,045 acres
of land.

9.2.3 Weather

Weather plays a role in the development of wildfires in the form of temperature,
humidity, and wind. At any immediate moment, hot, dry, and windy conditions will
directly affect the severity and duration of a fire. For example, Maryland can often have
very dry airmasses follow cold front passages in the spring and fall months. The dry,
windy conditions often lead to an elevated fire risk where sparks can cause outdoor fires
more easily.

9.2.4 Development

Residential Sprinkler Systems

Just as with flooding hazards (see Chapter 4 U : :
nder Maryland law, all new single-family
FlOOd)1 land development pattgrns over th? paSt homes and duplexes must be equipped with
several decades have emphasized sprawling automatic sprinkler systems.
suburban communities and homes constructed
with little or no attention paid to protection against T:elfegu'at:jonf aPF}m}:/e‘li in 2011, is T’art of
T . . . the latest edition of the Internationa
ngtural hazards. Building is pften_p_ermltted in Residential Code (IRC), adopted by the
high haz_ard areas beca_use it satisfies an _ Baltimore County Council as part of the
economic need or locational preference. This Building Code of Baltimore County. The code
increases the potential for property damage due hasltr??””_‘lfdjpr'ﬂk'ers in to‘;vh” hO";e-"lggg
to wildfire as sprawl continues and development MmUEramily CWETINGs Since the early 25=5s.
increases near the WUI and intermix.

Source: baltimorecountymd.gov
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9.2.5 People

Most wildfires are caused by human interaction,
whether it be from smoking, campfires, burning
debris, or arson. Development, both high and low
density, introduces higher levels of human
interaction with the forest, increasing the
opportunities for accidental and intentional fire.

9.3 HISTORY OF WILDFIRES

Baltimore County does not have an extensive
history of high impact wildfires. Most fires to date
have been caused by human actions and were
quickly brought under control by local emergency
response crews.

9.3.1 Time of Year

Fire Department Facts

FY 2020 operating budget: $110.7
million
More than 1,000 paid emergency
response personnel
25 career stations & 29 volunteer fire
companies
Facilities:
- Fire Department headquarters:
700 East Joppa Road, Towson
- Fire-Rescue Academy, 1545
Sparrows Point Boulevard,
Sparrows Point
- Logistics, Glen Arm
An estimated 3,000 citizens volunteer
with the 29 fire companies as active
responders, fundraisers, and support
personnel.

Source: baltimorecountymd.gov

Maryland, as well as Baltimore County, is more vulnerable to wildfires during certain
months of the year. As demonstrated on Table 9-3 below, March and April have the
highest 10-year average for fire starts and are the months where wildfire risk is greatest
because of the dry debris covering the ground, the increasing daytime temperatures,
and lower relative humidity. Once the tree canopy is established in May, the risk is
reduced because the canopy holds in the moisture that would otherwise evaporate

during the spring months.

A

Jan | 5 4 5 4 3 3 1 2 3 | 39 | 35
Feb | o | 53 | 11 [ 3 [ 10 29 | 1 o | 15 | 142 | 129
Mar | 15 | 12 | 29 | 18 | 29 [ 28 | 35 | 30 12 [ 19 | 233 | 212
Apr | 21 | 5 | 39 | 36 | 29 | 45 | 32 | 13 | 44 | 17 | 17 | 298 | 271
May | 12 [ 2 3 7 8 | 21 ] o 3 | 1 4 | 74 | 67
un [ 15 | 11 [ 1w 8 0 5 5 1 5 | 69 | 63
ul | 30 | 19 | 28 | 2 5 4 3 3 2 5 4 | 105 | 95
Aug | 8 | 10 | 8 1 2 5 2 1 1 8 o | 46 | 42
Sep | 42 | 1 13 | 4 | 2] 1 1 o [ 30 [ 1 | 119 [ 108
Oct | 11 | o 3 4 5 6 3 5 o | 33 ] a4 | 78| 67
Nov | 5 5 | 14 [ 25 | 12 [ 14 | 31 | 9 1 [ 15 | 3 [ 138 [ 122
Dec 3 3 3 3 3 4 6 1 5 1 | 38 | 35
Total | 170 | 125 | 159 | 122 | 118 | 158 | 121 | 107 | 77 | 138 | 76 | 1371 | 124.6

Source: Maryland Department of Natural Resources, Maryland Forest Service Database, 2010-2020
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Table 9-4. Baltimore Wildfire Starts, 2010-2020

# of Fire Starts Acres Burned

2010 4 6.2
2011 4 61.3
2012 8 14.8
2013 6 3.6
2014 4 14.8
2015 1 3
2016 4 12.3
2017 6 29.2
2018 2 1.9
2019 1 11
2020 6 22.2

Total: 46 180.3

Source: Maryland Department of Natural Resources, Maryland Forest Service Database, 2010-2020

9.3.2 Cause

The only natural cause of wildfires is lightning, and this accounts for only 4% of the
wildfire ignitions in Maryland. The remaining 96% of wildfires are caused by humans.
Maryland’s leading cause of wildfires is improper debris or outdoor burning that ignites
an average of 28% of the fires each year. Arson, the second leading cause, accounts
for around 23% of ignitions. Other causes include equipment use, children playing with
fire, smoking, campfires, railroads, and other miscellaneous ignitions from sources such
as downed power lines, discarded ashes, and fireworks.3

9.3.3 Drought

During the years with documented drought, 2001-2002, the number of wildfires
drastically increased in Baltimore County, illustrating the influence one hazard can have
on another. Refer to Chapter 5: Drought for information regarding this hazard.

9.4 VULNERABILITY ASSESSMENT

9.4.1 Introduction

This vulnerability assessment is directed at properties with the following characteristics:
contain structures that are less than 30 feet* from continuous vegetation tracts greater
than or equal to 20 acres and within areas delineated as being relatively steeper slopes
(15% and greater). Generally, these areas follow stream and ridge lines and are more
likely to be underdeveloped due to their steeper slopes.

9.4.2 Data Utilization

The following data sources and shapefiles were utilized to determine affected land uses,
critical facilities, and infrastructure within the wildfire hazard area:
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e Continuous forested tracts greater than 20 acres, derived from USGS National
Land Cover Database (2016)

e Slopes greater than 15%, derived from Maryland LiDAR — 1 Meter DEM (2019)

e Structures/Parcels — Baltimore County Office of Information Technology

(2014/2020)

e Street Centerlines — Baltimore County Office of Information Technology (June
2020)

e Metropolitan District Line — Baltimore County Office of Information Technology
(2020)

e Essential Facilities (Fire Stations, Police Stations, Schools, Hospitals/Health
Centers, EOCs) — Baltimore County Office of Information Technology (2020)
e Commercial Transmission Towers — Federal Communications Commission

(2021)
e Underground Storage Tanks (2021) — Maryland Department of the Environment
(MDE)
9.4.3 Method

Data listed in section 9.4.2 was analyzed using ArcMap 10.4.1, a geographic
information system (GIS). This program allows various data layers, such as shapefiles,
to be overlaid and spatially compared.

To determine vulnerable land uses, essential facilities, and infrastructure within the
County, each shapefile (bridges, roadways, etc.) was intersected with the hazard area
shapefile as previously described. Essential facilities, structures, and infrastructure were
deemed to be vulnerable to wildfire if they were within (intersected) this hazard area.

The estimated structure values for buildings within the wildfire hazard area are derived
from the Maryland State Department of Assessments and Taxation (SDAT) database
for all affected parcels. Structure values are based on assessed value of property
(improvement value), and do not include contents value or indirect costs related to
wildfires (economic losses due to business closings).

9.4.4 Assessment Results

In total, 66,551.3 acres of land in Baltimore County are prone to wildfire. This means
that these areas are on continuous tracts of vegetation greater than 20 acres in size,
and that they are on land with a 15% or greater slope. Map 9-1, located on the next
page, depicts these wildfire hazard areas as well as affected structures.

Buildings/Structures

Table 9-5, next page, lists the structures that are in these wildfire prone areas and their
associated estimated damages.
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Table 9-5. Structures Within Wildfire Hazard Area

Structure Description

Total Structures Affected

Value of Structures*

Residential

7,166

$2,255,152,200

Institutional 170 $109,520,900
Commercial 101 $104,901,400
Garage 780 $189,339,100
Storage Tank 8 $9,000,600
Silo 1 $360,300
Miscellaneous Structure 3,492 $568,307,600
Total 11,718 $3,236,582,100

exist on any given parcel.

T

*Note: These are approximate values. Values are derived from SDAT parcel data. Each parcel’s “improvement value” was
utilized for estimating structure values. It is possible that values are higher or lower depending upon how many structures
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Maijor Bridges

There are about 681 bridges within Baltimore County. Of these, only 6 major bridges
are within the wildfire hazard area. Table 9-6, below, lists bridges within the hazard
area, including their name/location and approximate length.

Table 9-6. Total Impacted Bridges by Location

Location Approx. Length (feet)
Westchester Avenue @ Trolley Line #9 >20
Offutt Road near Chapman Road >20
Hartley Mill Road @ Long Green Creek >20
Hicks Road @ Little Falls >20
Corbett Road near Falls Road >20
Gore Mill Road @ Little Falls >20
Roadways

In total, there are roughly 9,875 roadways (i.e., centerlines) within Baltimore County. Of
these, 528 are within the wildfire hazard area. This translates to over 465 miles (7.4% of
total road miles) of roadway within the hazard area. Tables 9-7 and 9-8, below, list the
most impacted roads by total miles, and communities by number of affected roadways,
respectively. For the most part, the greatest amount of impacted roadway miles includes
driveways, “roads” (unnamed roads primarily consisting of alleys and local streets), 1-83,
and Falls Road.

Table 9-7. Most Impacted Roadways by Total Miles Within the Wildfire Hazard Area

Road Name Total Miles
Driveway 73.14
Road 14.15
1-83 11.89
Falls Road 10.73
Gunpowder Road 5.89
Spooks Hill 4.81
Harford Road 4.45
Butler Road 4.32
York Road 4.28
Bottom Road 4.17
Hillside Road 3.21
Wards Chapel Road 3.20
Harris Mill Road 3.10
Cromwell Bridge Road 3.10
Hunter Mill Road 3.06
Loch Raven Drive 3.04
Paper Mill Road 3.00
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Table 9-8. Communities by Number of Affected Roadways

Community Affected Roadways Community Affected Roadways
Owings Mills 57 Ellicott City 12
Reisterstown 47 Woodstock 12
Towson 43 Randallstown 11
Parkton 42 Perry Hall 10
Phoenix 42 Manchester 8
Sparks Glencoe 34 Upperco 8
Cockeysville 32 Baldwin 7
Lutherville Timonium 31 Gwynn Oak 7
Glen Arm 29 Hydes 7
Pikesville 22 Halethorpe 6
Catonsville 21 Hampstead 6
Monkton 20 Middle River 5
Freeland 18 Marriottsville 4
White Hall 18 Nottingham 4
Kingsville 17 White Marsh 3
Baltimore 16 Rosedale 2
Parkville 16 Upper Falls 1

Windsor Mill 14

Commercial Transmission Towers

7 Towers

e KNRT (Glyndon)
WNUT (Towson)
WPLA (Halethorpe)
WPWR (Cockeysville)
WPWR (Glen Arm)
WPXH (Baltimore)
WPXYV (Sparks Glencoe)

Essential Facilities

6 Private Schools

e Garrison Forest School (Elizabeth White Building)
Maryvale Preparatory School (Lutherville/Timonium)
Oldfields School (Sparks Glencoe)
St. Timothy’s School (Lutherville/Timonium)
The Jemicy School (Owings Mills)
Woodstock Job Corps (Woodstock)
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Hazardous Materials Storage

10 Active Underground Storage Tanks (locations)

e 1 Arbutus

e 1 Cockeysville
e 1Glen Arm

e 2 Owings Mills
e 1 Parkton

e 1 Pikesville

¢ 2 Reisterstown
e 1 Woodstock

Development Impacts

Wildfire events are largely unpredictable, which means all development within the
hazard area has the potential to experience damage caused by a wildfire. In terms of
future growth and development, Owings Mills is the designated Growth Area in the
County. Parts of Owings Mills are within the wildfire hazard area and it is the most
impacted community in terms of roadways within the hazard area, followed by
Reisterstown and Towson.

9.4.5 Social Vulnerability

Most of the wildfire prone areas in Baltimore County are within rural areas which largely
have lower social vulnerability scores (depicted on Map 9-2). Areas where high social
vulnerability and wildfire risk intersect are mostly in the southwestern region of the
county, including near the communities of Milford Mill, Randallstown, and Owings Mills.
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9.5 2021 MITIGATION GOALS AND ACTION ITEMS

During the 2021 Plan Update, new mitigation goals and action were added. Additionally,
previous mitigation goals and action items from the 2014 Plan were reviewed, and those
that were determined to be still in progress or relevant were included.

GOAL 1: Promote hazard mitigation as the cornerstone of emergency management in
Baltimore County.

RESPONSIBLE RANKING (HIGH,

OBJECTIVE ACTION ITEM(S) ENTITY MEDIUM, OR LOW)

a. Develop and execute targeted fire .
. County, Fire .
. prevention and safety efforts for Medium
1. Educate the public . Department
elderly residents.
about natural hazards -
. _— . . . County, Fire
risks, preparedness, b. Distribute information regarding Department
and mitigation fire-resistant landscape materials, . P - Medium
. _ Residents within
targeted to residents within the WUI. WUI

GOAL 2: Continue to support both career and volunteer fire departments via training,

funding, and technological upgrades.

RESPONSIBLE RANKING (HIGH,
ENTITY MEDIUM, OR LOW)

OBJECTIVE ACTION ITEM(S)

a. Continue to support volunteer fire
companies through financial
contributions, training, and technical
assistance. Work cooperatively with County Medium
residents of established communities to
locate or improve firefighting water
sources.

b. Assist volunteer fire companies with County
outreach and fundraising.

2. Strengthen
Volunteer Fire Service.

Medium

9.6 EXISTING WILDFIRE MITIGATION ACTIVITIES

e Life Safety Code: 2015 National Fire Protection Association (NFPA) 101, adopted
and amended by Baltimore County Bill 3-17 (Effective date: March 19, 2017)

e Fire Prevention Code: 2015 Edition NFPA 1, adopted and amended by Baltimore
County Bill 3-17 (Effective date: March 19, 2017)

e Other NFPA Codes and Standards: adopted and amended by Baltimore County Bills
3-17 (Effective date: March 19, 2017)

e Effective January 1, 2011, all single-family homes and duplexes must be equipped
with automatic sprinkler systems.

e Baltimore County has installed numerous 30,000 gallon underground rural water
supply tanks for rural fire fighting. These tanks are listed in Appendix D.

e Observance of and activities for the annual Fire Prevention Week including the Fire
Expo focusing on fire safety awareness and education.

e Continual public education efforts focusing on fire safety and injury prevention
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e The Baltimore County Volunteer Firemen's Association has established a regularly
active Water Resource Committee dealing with rural water sources, and tanker
strike teams for rural fire fighting. They have identified and established water
sources and installed drafting connections.

e Baltimore County was evaluated by the Insurances Service Office (ISO) for
Municipal Grading in their rural communities. As a result, Baltimore County went
from an ISO Class 9 public protection classification in their rural areas to an ISO
Class 6; subject to being within five road miles of a fire station.

Ynsurance information Institute, Facts + Statistics: Wildfire, 2020 www.iii.org/

2 Wildland Fire: What is a Prescribed fire? (U.S. National PARK SERVICE). (n.d.). Retrieved March 06, 2021, from
www.nps.gov/articles/what-is-a-prescribed-fire.htm

3 dnr.maryland.gov/forests/pages/wfm.aspx

4 National Wildfire Coordinating Group, www.firewise.org
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UPDATES

During the 2021 Plan Update
process, Chapter 10: Earthquake
was updated with the most

recently available data.
Updates to this chapter include:

1. Thematic and visual update

2. Data updates (including tables,
text, and figures as needed) to
the following sections:

a. Results of the HIRA were
added to Section 10.2
Contributing Factors to
Earthquake Risk. Earthquake
risk is ranked as “Medium-
Low.” See Appendix A for full
results.

10.3 History of Earthquakes,
table 10-2 updated.

Table 10-7 updated with
estimated data.

Section 10.4 Vulnerability

assessment results adjusted

with latest available data from

U.S. Census.

a. Results from the previous
HAZUS earthquake analysis
were updated to reflect
values more representative
of demographic estimates in
2020.

. Section 10.5 and 10.6, added
CHAPTE R 10: anNI(r):itigatigr’: action iiemes and
updated current mitigation

EARTH QUAKE activities.
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10.1 HOW ARE EARTHQUAKES A THREAT TO BALTIMORE COUNTY?

The USGS estimates that several million earthquakes occur
in the world each year. Many are not felt by humans or are
not detected because of their small magnitude. Baltimore
County is not in a geographic location that is prone to
powerful or severe earthquakes, however earthquakes do
affect the County. Ten earthquakes with epicenters in
Baltimore County have been recorded starting in 1906.
These were considered minor earthquakes and caused minimal property damage.
Buildings and infrastructure most vulnerable to earthquake damage in Baltimore County
are older structures built prior to the adoption of modern building codes. Additionally,
older structures may suffer from seismic activity resulting in cracking and crumbling of
aged building material. Falling debris from these structures could result in both property
damage and life safety of residents and/or pedestrians.

10.2 CONTRIBUTING FACTORS TO EARTHQUAKE RISK

As part of this plan update, a Hazard Identification and Risk Assessment (HIRA) was
conducted for the earthquake hazard. A composite scoring method was utilized to rank
natural hazards, which included five (5) key components: historical impacts (in terms of
human lives and property), geographic extent, historical occurrences, future probability,
and community perspective.

Based on this method, earthquake was assigned a ranking of “Medium-Low” during
this plan update. This is consistent with earthquake’s ranking during the previous
planning cycle. The future probability of an earthquake event is considered “unlikely”, as
determined by the HIRA. Full results of the HIRA, including method, are included within
Appendix A of this plan.

Earthquakes are caused by the release of stress and tension on the Earth’s tectonic
plates. This release is usually in the form of a crack or a break in the rock plates
underground. The magnitude of the released energy and the proximity to the surface
determines how strong the earthquake is felt on the surface and how much damage is
incurred. The area directly over the stress release is called the epicenter, which
receives the most direct damage and dissipates the further away from this location. The
released energy travels in the form of waves which result in ground motion at the
Earth’s surface. These processes are depicted on Figure 10-1. There are several
different ways of measuring an earthquakes destructive force: a Richter Magnitude, a
Modified Mercalli Intensity (MMI), and Peak Ground Acceleration (PGA). Each of these
measuring techniques is further described in the sections to come.
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Figure 10-1.
ANATOMY OF AN EARTHOUAKE
AN EARTHQUAKE IS THE SHAKING OF THE GROUND CAUSED BY SUDDEN MOTIONS
ALONG FAULTS, OR FRACTURES IN THE EARTH'S CRUST
FAULT ¥ s
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WHERE AN EARTHQUAKE RUPTURE STARTS

Source: science.kged.org

10.2.1 Richter Magnitude

The Richter Scale is used to measure the magnitude of earthquakes and is not used to
express damage incurred by an earthquake. The Richter Scale is the result of a
mathematical formula that determines magnitude through the logarithm of the amplitude
of waves, recorded by seismographs. Seismographs record the seismic waves (or
vibrations) that pass through the Earth from an earthquake. On the Richter Scale,
magnitude is expressed in whole numbers and decimal fractions. For example, a
magnitude of 5.3 might be computed for a moderate earthquake, and a strong
earthquake might be rated as magnitude 6.3.%

10.2.2 Modified Mercalli Intensity Scale

The Modified Mercalli Intensity Scale describes the severity of earthquake effects. Itis a
ranking based on observed effects that people will experience and find relatable. The
lower numbers of the intensity scale generally deal with the way the earthquake is felt
by people. The higher numbers of the scale are based on observed structural damage.
Structural engineers usually contribute information for assigning intensity values of VIII
or above.? Table 10-1, below, describes the Modified Mercalli Intensity Scale values.

Table 10-1. Mercalli Intensity Scale Value Descriptions

Richter Average
Intensity . Shaking Description/Damage Estimated Annual
Magnitude
Frequency
Not felt except by a very few under especially Continual/several
| Not Felt e -
<©2.0-2.9 favorable conditions. million per year
' ' Felt only by a few persons at rest, especially on Over one million
1l Weak -
upper floors of buildings. per year
i 30-39 Weak Felt qylte noticeably by persons. |n.d00rs, Over 100,000 per
especially on upper floors of buildings. Many year
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Table 10-1. Mercalli Intensity Scale Value Descriptions

Average
Shaking Description/Damage Estimated Annual
Frequency

Richter

Intensity Magnitude

people do not recognize it as an earthquake.
Standing motor cars may rock slightly. Vibrations
similar to the passing of a truck.

Felt indoors by many, outdoors by a few during
the day. At night, some will be awakened. Dishes,
windows, and doors disturbed; walls may make
cracking sound. Sensation like a heavy truck
striking a building. Standing motor cars rocked
noticeably.

Felt by nearly everyone; many awakened. Some
\Y Moderate | dishes/windows broken. Unstable objects
overturned. Pedulum clocks may stop. 10,000 to 15,000
Felt by all, many frightened. Some heavy per year

VI Strong furniture moved; a few instances of fallen
plaster. Damage is slight.

Damage negligible in buildings of good design
and construction; slight to moderate in well-built
ordinary structures; considerable damage in
poorly built or badly designed structures; some
chimneys broken.

Damage slight in specially designed structures;
considerable damage in ordinary substantial
buildsings with partial collapse. Damage great in
poorly built structures. Fall of chimneys, factory
stacks, columns, monuments, walls. Heavy
furniture overturned.

Damage considerable in specially designed
structures; well-designed frame structures
Violent | thrown out of plumb. Damage great in 100 to 150 per year
substantial buildings, with partial collapse.
Buildings shifted off foundations.

Some well-built wooden structures destroyed;
Extreme | most masonry and frame structures destroyed One per year
with foundations. Rails bent.

v Light

40-4.9

Very

vil Strong

1,000 to 1,500 per
year

5.0-6.9 Severe

7.0-9.0
and greater

Source: U.S. Geological Survey (USGS)

10.2.3 Peak Ground Acceleration

Baltimore County is in ‘Peak
Ground Acceleration Zone 3’ as

Peak Ground Acceleration (PGA) is a method that

measures the horizontal ground velocity compared to identified by the United States
normal gravity. The back-and-forth movement of the Geological Survey. This means
ground during an earthquake does the most damage to that in a 50-year period there is
structures, but it is the acceleration stoppage and a 10% chance that Baltimore
reversal of this movement that determines how much ety WA PR B

damage is actually incurred. Depending on the PGA earthquake with a PGA of .03.

zone, building codes require the structure to account for  Source: usas, 2008
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this PGA force to withstand. PGA is expressed as a decimal and represents the areas
strongest earthquake most likely to occur within the next 50 years. If you live in a PGA
zone 4, that areas PGA rating is 0.04 which means within the next 50 years there is a 1
in 10 chance of an earthquake with 4/10ths the PGA of gravity. Conversely, if you live in
zone 1, with a PGA rating of 0.01, you have a 1 in 10 chance of an earthquake with
1/10" the acceleration of gravity. This force must be considered when designing the
structural integrity of a building. The 2012 International Building Code, which have been
adopted by the County, takes this force into consideration by including seismic building
zone maps.

10.3 HISTORY OF EARTHQUAKES

While the impacts to person and property have been minimal, Baltimore County does
have a noteworthy history of earthquakes. In the last hundred years, the County has
experienced ten earthquake events with the epicenter located in the County. This
history, as recorded by the Maryland Geological Survey, is presented in Table 10-2,
below.

Table 10-2. Recorded Earthquakes with Epicenters in Baltimore County

Location Modified Mercalli Intensity  Richter Scale Reading
10/13/1906 Catonsville, MD 1] 2.7
4/24/1910 Catonsville, MD 1] 2.7
6/22/1939 Phoenix, MD 1 2.7
11/18/1939 Phoenix, MD \Y) 3.1
11/26/1939 Phoenix, MD V 3.5-3.7
1/13/1990 Randallstown, MD -V 25-2.6
4/4/1990 Randallstown, MD 1 1.7
9/28/1991 Randallstown, MD Il 2.4
2/23/2005 Dundalk, MD 1-111 2.0-2.1
9/29/2009 Catonsville, MD | 1.6
7/16/2010 Germantown, MD 1] 3.6
*6/25/2021 Woodlawn, MD 1 2.6
*Epicenter occurred in adjacent Baltimore City.

Source: www.mgs.md.qov/qeology/qeohazards/earthquakes and_maryland.html

10.4 HAZUS LEVEL 2 EARTHQUAKE ANALYSIS

A HAZUS Level 2 Analysis was conducted for Chapter 10 Earthquake in 2014. As part
of the 2021 Plan Update this analysis was modified to reflect current estimates provided
by the American Community Survey (5-year). Full results from the 2020 U.S. Census
are not yet available and are slated for release in late summer of 2021.

Results of this type of analysis include essential facility and general building stock
damages, debris generation, shelter requirements, and associated economic losses.
This level of analysis is more accurate than a Level 1 Analysis because the data used
for the analysis is derived from user-supplied sources, including best-available data
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specific to Baltimore County, as well as data available in the Hazus database. Examples
of user-supplied data utilized for this analysis include:

e Building stories
e Year built

e Structure value
e Square Footage

U.S. Census Bureau Data Utilization

The HAZUS analysis conducted during the 2014 Plan Update utilized the most recent
version of the software (version 2.1), which was released in October of 2013. At the
time of this HAZUS Level 2 Analysis for Earthquake, FEMA had not yet integrated 2010
Census data into the Hazus version 2.1 software. This data will be made available with
the next release. As such, household numbers and other demographic data has been
increased by 5.6% to better represent the total number of households (316,716) in
Baltimore County per the 2010 U.S. Census. This percentage increase was derived by
determining the percent change in demographic data from 2000 to 2010. For example,
the total number of households in Baltimore County has changed from 299,000 in 2000
to 316,715 in 2010, which represents an increase of 17,715 households. This change
was calculated as a percentage (5.6%) and related household values were increased by
this amount where necessary (see Table 10-7). In the case of population estimates, a
6.3% change was calculated and added to necessary population values.

Results from the 2014 HAZUS analysis within this section have been modified with
estimated values for the 2021 Plan Update. This is because 2020 Census data is not
currently available. Certain demographic data, such as household size and total
population, is provided by ACS 5-year data estimates.

Population results have been increased by 2.775% to better represent the estimated
number of people (827,370) in Baltimore County per the 2019 ACS 5-year estimates.
This percentage increase was derived by determining the percent change in population
data from 2013 to 2020. For example, the total population in Baltimore County has
changed from 805,029 in 2010 to 827,370 in 2020, which represents an increase of
22,341 people. This change was calculated as a percentage (2.775%) and related
population values were increased by this amount where necessary (see Table 10-6). In
the case of household size estimates, a -1.009% change was calculated and added to
necessary household size values.

10.4.1 Introduction

The earthquake-related hazards considered by the methodology in evaluating
casualties, damage, and resultant losses are collectively referred to as potential earth
science hazards (PESH). Most damage and loss caused by an earthquake is directly or
indirectly the result of ground shaking. Thus, it evaluates the geographic distribution of
ground shaking resulting from the specified scenario earthquake and expresses ground
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shaking using several quantitative parameters, ex. peak ground acceleration and
spectral acceleration.

Uncertainties are inherent in any loss estimation methodology, which arise from several
factors, some of which include:

e Incomplete scientific knowledge concerning earthquakes and their effects upon
buildings and facilities;

e The approximations and simplifications that are necessary for comprehensive
analyses;

e Incomplete or inaccurate inventories of the built environment, demographics, and
economic parameters.

These factors can result in a range of uncertainty in loss estimates produced by the
HAZUS Earthquake Model, possibly by, at best, a factor of two or more.

Note: The full report of the HAZUS Level 2 Analysis for Earthquake is included in
Appendix E.

10.4.2 County Overview
Baltimore County is roughly 682 square

miles (land and water) and has 313,519
households in the region which have a

HAZUS Earthquake Parameters

. Longitude of Epicenter: -76.80
total population of 827,370 people (ACS  tsmmpr s 39.36
5-year estimate). There are an Earthquake Magnitude: 5.0
estimated 269,000 buildings in the Depth (Km): 100
county with a total bUIldIng replacement Attenuation Function: Central & East US

(CEUS 2008)

value (excluding contents) of 77.549
billion dollars (2021 dollars).
Approximately 93% of the buildings (and 76% of the building value) are associated with
residential housing. The replacement value of the transportation and utility lifeline
systems is estimated to be $5.3 and $6.4 billion (2021 dollars), respectively.

Critical Facility Inventory

Critical facilities were broken down into two groups: essential facilities and high potential
loss facilities (HPL). Essential facilities include hospitals, medical clinics, schools, fire
stations, police stations and emergency operations facilities. High potential loss facilities
include dams, levees, military installations, nuclear power plants, and hazardous
material sites.

For essential facilities, there are 25 hospitals in the region with a total bed capacity of
1,800 beds. There are 375 schools, 65 fire stations, 20 police stations and 1 emergency
operation facilities.
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With respect to high potential loss facilities, there are 11 dams identified within the
region. Of these, 4 of the dams are classified as ‘high hazard’. The inventory also
includes 66 hazardous material sites.

Transportation and Utility Lifeline Inventory

The lifeline inventory is divided between transportation and utility lifeline systems. There
are seven (7) transportation systems that include highways, railways, light rail, bus,
ports, ferry, and airports. There are six (6) utility systems that include potable water,
wastewater, natural gas, crude & refined oil, electric power, and communications.

The total value of the lifeline inventory is over $11.7 billion (2021 dollars). This inventory
includes over 507 kilometers of highways, 449 bridges, and 11,839 kilometers of pipes.

Epicenter

As depicted on Map 10-1, the chosen epicenter and magnitude was based upon an
historical earthquake which occurred near Randallstown on 9/28/91 and was of
magnitude 2.4. For this analysis, the magnitude of the earthquake was doubled to five
(5) to provide a worst-case scenario.

10.4.3 Damage Estimates

Building Damage

Hazus estimates that about 22,754 buildings will be at least moderately damaged. This
is over 8% of the buildings in Baltimore County. There are an estimated 843 buildings
that will be damaged beyond repair. Table 10-4, below, summarizes the expected
damage by general occupancy for the buildings in the county.

Table 10-3. Expected Building Damage by Occupancy Type

None Minor Moderate Extensive Complete
Occupancy

Count ‘ % ‘Count‘ % ‘Count % Count % Count %

Agricultural 601 0.29 99 0.27 63 0.36 17 0.42 3 0.35
Commercial | 9866 | 469 | 1,782 | 491 | 1,374 | 775 | 417 | 9.97 75 8.92
Education 344 0.16 66 0.18 54 0.30 15 0.37 3 0.35
Govertnmen 246 0.12 50 0.14 46 0.26 14 0.35 3 0.32
Industrial 2769 | 131 | 419 | 115 | 348 | 196 | 106 | 253 19 2.22
Other
ther 19,106 | 9.07 | 3,344 | 921 | 1,805 | 1018 | 439 | 1050 | 76 8.97
Residential
Religion 830 039 | 162 | 045 | 108 | o061 32 0.77 6 0.73
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Single 176,82 | 893 | 35395 | 8369 | 13932 | 7858 | 3140 | 7510 | 659 | 78.14
Family 4 7

210,58
Total . 100 | 36314 | 100 | 17,731 | 100 | 4180 | 100 | 843 | 100

Essential Facility Damage

Before the earthquake, the region had 1,800 hospital beds available for use. On the day
of the earthquake, the model estimates that only 993 hospital beds (55%) will be
available for use by patients already in the hospital and those injured by the earthquake.
After one week, 74% of the beds will be back in service. By thirty days, 90% will be
operational.

Table 10-4. Expected Damage to Essential Facilities

Number of Facilities

Classification

At Least Moderate Complete Damage | With Functionality > 50%
Damage > 60% > 50% onDay1
Hospitals 25 4 0 17
Schools 375 53 0 215
EOC 1 0 0 0
Police Stations 20 2 0 13
Fire Stations 65 3 0 48

Transportation and Utility Lifeline Damage

The following table provides information on expected damage to transportation systems.
Hazus indicates that damage to transportation systems will be minimal, and nearly all
the systems are expected to have greater than 50% functionality a day after the
disaster.

Table 10-5. Expected Damage to Transportation Systems

Number of Locations

With Functionality >
System Component . 50%
. With at Least . )
Locations/ ™h at Leas With Complete

Moderate

Segments Damage Damage After Day | After Day

| Highway | Segments 331 0 0 | 331 | 331 |
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Table 10-5. Expected Damage to Transportation Systems

Bridges 449 14 1 435 445
Tunnels 0 0 0 0 0
Segments 160 0 0 160 160
Bridges 2 0 0 2 2
Railway
Tunnels 0 0 0 0 0
Facilities 6 0 0 6 6
Segments 23 0 0 23 23
Light Bridges 0 0 0 0 0
Rail Tunnels 0 0 0 0 0
Facilities 17 3 0 17 17
Bus Facilities 1 0 0 1 1
Ferry Facilities 0 0 0 0 0
Port Facilities 13 0 0 13 13
Facilities 1 0 0 1 1
Airport
Runways 1 0 0 1 1
Note: Roadway segments, railroad tracks and light rail tracks are assumed to be damaged by ground failure only.

Table 10-7, below, represents the number of households expected to be without electric
power and/or potable water service. Hazus indicates that potable water will be available
to all households, while nearly 25% of all households will be without electric power at
day one of the earthquake event. However, after seven days this figure is expected to

drop dramatically and only 5% of households will be without electric power.

Table 10-6. Number of Households without Service

At Day 7 At Day 30 At Day 90
Potable
0 0 0 0 0
Water
Electric
76,846 45,970 16,512 2,593 2,593
Power

Total # of
Households

313,519
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10.4.4 Induced Earthquake Damages

How It Works...
Fire Following Earthquake The Monte Carlo simulation performs risk analysis by
building models of possible results by substituting a
Fires often occur after an earthquake. range of values—a probability distribution—for any
Because of the number of fires and the factor that has inherent uncertainty. It then
potential lack of water to fight the fires, calculates results repeatedly, each time using a
they can often burn out of control. different set of random values from the probability

functions. Depending upon the number of

Hazus uses a Monte Carlo simulation
model to estimate the number of
ignitions and the amount of burnt area. tens of thousands of recalculations before it is
For this scenario, the model estimates complete.

that there will be one (1) ignition that will
burn about 0.18 sg. mi (0.03% of the source: www.polisade.com

county’s total area.) The model also estimates that the fires will displace about 298
people and burn about $29.5 million (2021 dollars) of building value.

uncertainties and the ranges specified for them, a
Monte Carlo simulation could involve thousands or

Debris Generation

Hazus estimates the amount of debris that will be generated by the earthquake. The
model breaks the debris into two general categories: a) Brick/Wood and b) Reinforced
Concrete/Steel. This distinction is made because of the different types of material
handling equipment required to handle the debris. The model estimates that a total of
0.81 million tons of debris will be generated. Of the total amount, Brick/Wood comprises
60% of the total, with the remainder being Reinforced Concrete/Steel. If the debris
tonnage is converted to an estimated number of truckloads, it will require 32,400
truckloads (@25 tons/truck) to remove the debris generated by the earthquake.

Total tons of debris are depicted by census block on Map 10-2. Areas with the greatest
debris generation tend to be closest to the epicenter. Based on the results, the Owings
Mills area would have the greatest amount of debris generation.

10.4.5 Economic Losses

The total economic loss estimated for the earthquake is $2.95 billion (2021 dollars)
which includes building and lifeline related losses based on the county’s available
inventory. The following sections provide more detailed information about these losses.

Building-Related Losses

The building losses are broken into two categories: direct building losses and business
interruption losses. The direct building losses are the estimated costs to repair or
replace the damage caused to the building and its contents. The business interruption
losses are the losses associated with inability to operate a business because of the
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damage sustained during the earthquake. Business interruption losses also include the
temporary living expenses for those people displaced from their homes because of the
earthquake.

The total building-related losses were $2.72 billion (2021 dollars); 20% of the estimated
losses were related to the business interruption of the region. By far, the largest loss
was sustained by the residential occupancies which made up over 63% of the total loss.

10.4.6 Social Impacts

Shelter Requirement

Hazus estimates the number of households that are expected to be displaced from their
homes due to the earthquake and the number of displaced people that will require
accommodations in temporary public shelters. The model estimates 2,576 (2021
adjusted) households to be displaced due to the earthquake. Of these, 1,591 people
(out of a total population of 827,370) will seek temporary shelter in public shelters.

These short-term shelter needs are depicted by census block on Map 10-3. Areas with
the greatest short term shelter needs tend to be closest to the epicenter.

Casualties

Hazus estimates the number of people that will be injured and killed by the earthquake.
The casualties are broken down into four (4) severity levels that describe the extent of
the injuries. The levels are described as follows:
e Severity Level 1: Injuries will require medical attention, but hospitalization is not
needed.
e Severity Level 2: Injuries will require hospitalization but are not considered life-
threatening.
e Severity Level 3: Injuries will require hospitalization and can become life
threatening if not promptly treated.
e Severity Level 4: Victims are killed by the earthquake.

The casualty estimates (Table 10-7) are provided for three (3) times of day: 2:00 AM,
2:00 PM and 5:00 PM. These times represent the periods of the day that different
sectors of the community are at their peak occupancy loads. The 2:00 AM estimate
considers that the residential occupancy load is at maximum, the 2:00 PM estimate
considers that the educational, commercial, and industrial sector loads are at maximum
and 5:00 PM represents peak commute time.

Table 10-7. Casualty Estimates

Level 1 Level 2 Level 3 Level 4
2 AM | Commercial 6 1 0 0
Commuting 0 0 0 0
Educational 0 0 0 0
Hotels 1 0 0 0
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Table 10-7. Casualty Estimates

Level 1 Level 2 Level 3 Level 4
Industrial 5 1 0 0
Other-Residential 152 30 4 7
Single Family 524 103 12 24
Total 689 135 17 32
2 PM | Commercial 352 70 8 16
Commuting 1 1 2 0
Educational 88 18 2 5
Hotels 0 0 0 0
Industrial 39 7 1 2
Other-Residential 27 5 1 1
Single Family 90 18 2 4
Total 596 120 17 28
5PM | Commercial 263 53 6 12
Commuting 31 37 68 13
Educational 14 3 0 1
Hotels 0 0 0 0
Industrial 24 5 1 1
Other-Residential 60 12 2 3
Single Family 209 42 5 10
Total 602 152 83 40
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Map 10-1. Earthquake Epicenter
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Map 10-2. Earthquake Total
Tons of Debris
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Map 10-3. Earthquake Sheltering —
Short Term Needs
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10.5 2021 MITIGATION GOALS AND ACTION ITEMS

During the 2021 Plan Update, new mitigation goals and action were added. Additionally,
previous mitigation goals and action items from the 2014 Plan were reviewed, and those
that were determined to be still in progress or relevant were included.

GOAL 1: Promote hazard mitigation as the cornerstone of emergency management in
Baltimore County.

RANKING
RESPONSIBLE (HIGH,
OBIJECTIVE ACTION ITEM(S
) ENTITY MEDIUM,
OR LOW)
a. Provide information on the County’s social Count Low
media about earthquake risk and vulnerability. ¥
1. Educate the public Office of
about natural hazards
. b. Continue to participate in the annual “Great Hom.eland
risks, preparedness, p - Security and
e ShakeOut” event/drill by Maryland Emergency Low
and mitigation. M A (MEMA) Emergency
anagement Agency . Management,
BCPS
a. Develop a technical assistance information
program for homeowners to teach them how to
2 Provide technical selsmlFaIIy strengthe:n their homes. The program
. could include providing local government building
assistance for . . - .
departments with copies of existing strengthening County Low

homeowners regarding
earthquakes.

and repair information for distribution to
homeowners. Other potential distribution sources
include insurance companies, realtors, homeowner
associations, and libraries.

GOAL 2: Eliminate or reduce human, environmental, social, and economic loss from natural
and technological hazards.

RANKING
RESPONSIBLE (HIGH,
OBIJECTIVE ACTION ITEM(S
() ENTITY MEDIUM,
OR LOW)
County,
. . Department of
3. Enforce current a. Strengthen Seismic Design from Category A to . .
building standards Category B Permits, Medium
& ' gory &. Approvals and
Inspections
a. ldentification and hardening of critical lifeline Count
systems, i.e., critical public services such as utilities v,
4. Take steps to e . s Department of
" W and roads, to meet “Seismic Design Guidelines and . .
harden . ” . Permits, Medium
. Standards for Lifelines,” or equivalent standards,
infrastructure. S Approvals and
may distinguish a manageable earthquake from a .
Inspections

social and economic catastrophe.
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10.6 EXISTING EARTHQUAKE MITIGATION ACTIVITIES

e Building Code: 2015 International Building Code, adopted and amended by
Baltimore County, Bill 40-15 (Effective date: July 1, 2015)

! pubs.usgs.gov/gip/earthq4/severitygip.html#
2 www.usgs.gov/natural-hazards/earthquake-hazards/science/modified-mercalli-intensity-scale
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CHAPTER 11
SINKHOLE

UPDATES

During the 2021 Plan Update process,
Chapter 11: Sinkhole was updated
with the most recently available data.

Updates to this chapter include:

1.
2.

Thematic and visual update

Data updates (including tables,
text, and figures as needed) to the
following sections:

a) 11.2.2 Human Factors,
updated text with new
information.

11.3 History of Sinkholes,

updated with new data.

11.5 2021 Mitigation Goals

and Action Items, action items

were updated for 2021.

11.6 Existing Sinkhole

Mitigation Activities, updated

to reflect present activities.
Results of the HIRA were added
to Section 11.2 Contributing
Factors to Sinkhole Risk. Sinkhole
risk is ranked as “Medium-Low.”
See Appendix A for full results.
Updated Section 11.4 Vulnerability
Assessment with the latest and best
available data, including:
centerlines, structures, parcels,
bridges, towers, storage tanks, and
essential facilities.

a) Updated Tables 11-1, 11-2,
11-3, 11-4, and 11-5 with
assessment results.

Map 11-2 Sinkhole Hazard Area,
visual update (hazard area
remained the same).

11.4.5 Social Vulnerability section
added, discussing the intersection
of the sinkhole hazard area and
socially vulnerable populations.
Includes new mapping, Map 11-3.




Baltimore County Hazard Mitigation Plan Update 2021

11.1 HOW ARE SINKHOLES A THREAT TO BALTIMORE COUNTY?

Sinkholes, like landslides, are a form of ground movement
that occur with little warning and can cause major damage.
Sinkholes are common in karst terrain, where the rock below
the land surface is limestone, carbonate rock, salt beds, or
rocks that can naturally be dissolved by ground water
circulating through them. As the rock dissolves, spaces and
caverns develop underground. Sinkholes are dramatic
because the land usually stays intact for a while until the underground spaces become
too big, then a collapse occurs. These collapses can be small and have little impact on
people, or they can be huge and can occur where a house, road, or other structure is on
top.*

Baltimore County is well known for its Cockeysville Marble geologic formation, a
carbonate rock, characterized by its disrupted surface drainage due to loss of surface
water to the subsurface. Areas that are underlain by this carbonate rock and others like
it make Baltimore County susceptible to collapse sinkholes. These Cockeysville Marble
formations are depicted in light blue on Map 11-1.

11.2 CONTRIBUTING FACTORS TO SINKHOLE RISK

As part of this plan update, a Hazard Identification and Risk Assessment (HIRA) was
conducted for the sinkhole hazard. A composite scoring method was utilized to rank
natural hazards, which included five (5) key components: historical impacts (in terms of
human lives and property), geographic extent, historical occurrences, future probability,
and community perspective.

Based on this method, sinkhole was assigned a ranking of “Medium-Low” during this
plan update. This is consistent with sinkhole’s ranking during the previous planning
cycle. The future probability of a sinkhole event is considered “unlikely”, as determined
by the HIRA. Full results of the HIRA, including method, are included within Appendix A
of this plan.

11.2.1 Groundwater Erosion

The formation of sinkholes involves the natural processes of erosion, or gradual

removal of slightly soluble bedrock (limestone, carbonate rock, salt beds, etc.) by
percolating water, the collapse of a cave roof, or a lowering of the water table. Sinkholes
often form through the process of suffosion. For example, groundwater may dissolve the
carbonate cement holding sandstone particles together and then carry away the soft
particles, gradually forming a void.? Figure 11-1, on the following page, provides a visual
aid for better understanding the formation of sinkholes.
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11.2.2 Human Factors

New sinkholes have been correlated to land-use practices, especially from groundwater
pumping and from construction and development practices. Sinkholes can also form
when natural water-drainage patterns are changed, and new water-diversion systems
are developed. Some sinkholes form when the land surface is changed, such as when
industrial and runoff-storage ponds are created. The substantial weight of the new
material can trigger an underground collapse of supporting material, thus causing a
sinkhole.

The overburden sediments that cover buried cavities in the aquifer systems are
delicately balanced by ground-water fluid pressure. The water below ground is helping
to keep the surface soil in place. Groundwater pumping for urban water supply and for
irrigation can produce new sinkholes in sinkhole-prone areas. If pumping results in a
lowering of groundwater levels, then underground structural failure, and thus, sinkholes,

can occur.?
Figure 11-1.
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According to the Maryland Geological Survey (MGS), if a sinkhole is within a mile of a
guarry operation, it may fall within the Zone of Influence (ZOl), established by the
Maryland Department of the Environment. The zone of influence is typically a legal
definition that refers to a specific area around a quarry operation in which the operation
is responsible for any sinkholes that occur within a defined distance and depth. If it
affects a Maryland state road, contact the State Highways Administration Engineers
Office.*

11.3 HISTORY OF SINKHOLES

There is no authoritative source for sinkhole locations and causes in Baltimore County.
The Maryland State Highway Administration (SHA) maintains some records of sinkhole
locations on state-owned properties and right of ways within the County, but it is not an
all-inclusive history of sinkhole occurrences. The 14 sinkhole locations identified by the
SHA are consistent with locations of carbonate rock.

Baltimore County’s Property Management Division (PM) keeps track of verified
sinkholes in the county. There were 52 sinkholes verified between January 1, 2020 and
January 12, 2021. The sinkholes are primarily associated with sewer/utilities in the
roadways and are backfilled or repaired.

11.4 VULNERABILITY ASSESSMENT
11.4.1 Introduction

Areas in Baltimore County identified as moderate for land subsidence in the 2011
Maryland State Hazard Mitigation Plan Update were considered as hazard areas for this
vulnerability assessment. These areas are entirely underlain by Cockeysville Marble,
which makes them susceptible to collapse sinkholes, and are represented on map 11-2.
Note: land subsidence and sinkholes were not assessed within the 2016 State Hazard
Mitigation Plan.

11.4.2 Data Utilization

The following data sources and shapefiles were utilized to determine affected land uses,
essential facilities, and infrastructure within the hazard area:

e Sinkhole Hazard Area — based upon Maryland Geological Survey data, Cockeysville
Marble Formation (2019)

Bridges — Baltimore County Office of Information Technology (2020)

Street Centerlines — Baltimore County Office of Information Technology (June 2020)
Sewer Lines — Baltimore County Department of Public Works (2014)

Commercial Transmission Towers — Federal Communications Commission (2021)
Structures/Parcels — Baltimore County Office of Information Technology (2014/2020)
Above Ground Storage Tanks — Maryland Department of the Environment (2020)
Underground Storage Tanks — Maryland Department of the Environment (2021)
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e Essential Facilities (Fire Stations, Police Stations, Schools, Hospitals/Health
Centers, EOCs) — Baltimore County Office of Information Technology (2020)

11.4.3 Method

Data listed in section 11.4.2 was analyzed using ArcMap 10.4.1, a geographic
information system (GIS). This program allows various data layers, such as shapefiles,
to be overlaid and spatially compared. The hazard layer for this assessment was based
upon areas determined to have moderate risk for land subsidence in the 2011 Maryland
State Hazard Mitigation Plan Update. These areas coincide with instances of
Cockeysville Marble formations.

To determine vulnerable land uses, essential facilities, and infrastructure within the
County, each shapefile (bridges, roadways, etc.) was intersected with the hazard area
shapefile as previously described. Essential facilities, structures, and infrastructure were
deemed to be vulnerable to sinkholes if they were within (intersected) this hazard area.

The estimated values for structures within the sinkhole hazard area are derived from the
Maryland State Department of Assessments and Taxation (SDAT) database for all
affected parcels. Tax Exempt properties include but are not limited to Public, County,
State, or Federal owned Hospitals, Schools, Museums, Airports, Police Stations, and/or
Fire Departments. Also included are church properties and other non-profit or charitable
organizations. Structure values are based on assessed value of property (improvement
value), and do not include contents value or indirect costs related to sinkholes (e.qg.,
economic losses due to business closings).
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11.4.4 Assessment Results

Based on the 2021 assessment, the following structures, essential facilities, and
infrastructure were determined to be within the sinkhole hazard area:

Extent of Sinkhole Hazard Area

54,644 Acres

Major Bridges

In total, there are about 681 bridges within Baltimore County. Of these, 98 major bridges
are within the sinkhole hazard area. Table 11-1, below, lists total bridges within the
hazard area and their location. Locations with the greatest number of impacted bridges
include Glen Arm Road, Beaver Dam Road, and Marriottsville Road.

Table 11-1. Total Impacted Bridges by Location

Bridge Location (Road) Total Bridges Bridge Location (Road) Total Bridges
Glen Arm Road 5 Greenside Drive 1
Beaver Dam Road Hydes Road

Jeffers Road
L'hirondelle Club Road
Long Green Pike
Longnecker Road
Mantua Mill Road
Mccormick Road
Merrick Access Road
Metfield Road
Morris Avenue
Notchcliff Road
Old Valley Road
Owings Mills Boulevard
Patterson Road
Pine Valley Drive
Powells Run Road
Priceville Road
Quaker Bottom Road
Red Run Boulevard
Ridgefield Road

Marriottsville Road
Joppa Road
Painters Mill Road
Shawan Road
Tufton Avenue
Belfast Road
Business Park Drive
Cromwell Valley Park
Greenspring Avenue
Kellogg Road
Merrymans Mill Road
Padonia Road
Pot Spring Road
Ruxton Road
Seminary Avenue
Western Run Road
Worthington Avenue
Bellclare Circle
Bonita Avenue

Caves Road Roland Avenue
Charmuth Road Scott Adam Road

Cinder Road Shetland Hills Drive

Circle Road St Francis Road

Stevenson Road
Tenbury Road
Thornton Road

Cockeysville Road
Cold Bottom Road
Cranbrook

RPliRrRIRP|IRRPRIR|RINNNINININN NN NN N w|w|w| DS
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Cuba Road 1 Timonium Road 1
Dance Mill Road 1 Wards Chapel 1
Eastridge Road 1 Warren Road 1
Ensor Mill Road 1 Weil Mandel Way 1
Essex Farm Road 1 Windemere Pkwy 1
Garrison Forest 1
Gilroy Road 1
Roadways

In total, there are roughly 9,875 roadways within Baltimore County. Of these, 903 are
within the sinkhole hazard area. This translates to 589 miles (9.4% of total road miles)
of roadway within the hazard area. Tables 11-2 and 11-3, below, list the most impacted
roads by total miles, and communities by number of affected roadways, respectively.
For the most part, the greatest amount of impacted roadway miles includes driveways,
ramps, and miscellaneous “roads”, which make up around 70 miles of roadway, or
about an eighth (12%) of the total impacted roadway miles within the sinkhole hazard
area.

Table 11-2. Most Impacted Roadways by Total Miles Within the Sinkhole Hazard Area

Road Name Total Miles
1-83 32.79
Driveway 30.85
Ramp 21.87
Road 18.32
1-695 18.17
Parking 12.60
Dulaney Valley Rd. 10.23
Butler Rd. 8.45
Falls Rd. 7.71
York Rd. 7.22
Greenspring Valley Rd. 6.10
Belfast Rd. 5.98
Beaver Dam Rd. 5.32
Tufton Ave. 4.99
Shawan Rd. 4.75
Paper Mill Rd. 4.49
I-795 4.46
Western Run Rd. 4.32
Marriottsville Rd. 4.17
Glen Arm Rd. 3.71
Cold Bottom Rd. 3.65
Bellona Ave. 3.31
W Seminary Ave. 3.27
Worthington Ave. 3.06
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Table 11-3. Communities by Number of Affected Roadways

Community Community Affected Roadways

Affected Roadways

Lutherville Timonium 329 Phoenix 14
Towson 190 Hunt Valley 5
Cockeysville 152 Baldwin 5
Owings Mills 65 Hydes 4
Randallstown 36 Monkton 4
Baltimore 25 Marriottsville 2
Glen Arm 21 Windsor Mill 2
Sparks Glencoe 19 Parkville 1
Pikeville 15
Reisterstown 14

Sewer System

Including active gravity main lines and active pressurized main lines, the sewer system
in Baltimore County consists of roughly 2,099 miles of sewer line. Of this amount, a total

of 187 miles (9%) is within the sinkhole hazard area. These affected sewer lines are
further detailed below. Additionally, five sewer pump stations were determined to be

within the hazard area.

5,236 Active Gravity Main Lines = 178 miles total

Number of Pipes @ Pipe Diameter:

e 1@4.0° e 91@30.0
e 16@6.0" e 1@ 320
o 4231 @8.0" e 7@33.0
o 162@ 10.0” o 48@36.0"
o« 227@12.0” e 11@39.0"
e 186 @ 15.0” o« 22@420
e 42@16.0” o 14@48.0°
e 131 @ 18.0” e 8@ 54.0”
e 35@21.0° e 4@600
¢ 92@24.0" e 9@66.0"
o 55@27.0" e 1@720

79 Active Pressurized Main Lines = 9.0 miles total

Number of Pipes @ Pipe Diameter:

o« 4@1.25 e« 1@120
« 22@15 o« 2@24.0"
e 25@2.0 e 5@ 30.0
e 2@4.0° e 1@33.0
e 2@6.0" e 13@36.0"
e 1@8.0 e« 1@420
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5 Active Sewer Pump Stations
e Campus Hills
e Cockeysville
e Longquarter
e Montrose Ave.
e Texas

Commercial Transmission Towers

4 Towers
e WPWR (Lutherville Timonium)
e WQHX (Lutherville Timonium)
e WPPS (Timonium)
e WPKW (Cockeysville)

Buildings/Structures

Table 11-4. Land Uses Within the Sinkhole Hazard Area

Land Use

Value of Parcels

Buildings Affected

Value of Structures*

Residential 10,946 $2,951,312,700 $1,727,564,100
Residential Condo - $283,322,100 $139,974,800
Industrial - $384,821,400 $334,398,300
Institutional 383 - -
Agricultural - $119,396,500 $47,379,800
Commercial 1,184 $1,405,924,200 $847,703,500
Exempt Commercial - $356,924,500 $195,406,000
Exempt = $13,574,800 $39,739,600
Country Club - $28,875,300 $10,697,00
Apartment - $616,085,100 $157,531,500
Garage 1,030 - -
Water Tower 1 - -
Storage Tank 62 - -
Silo 40 - -
Miscellaneous 3,646 - -

Total 17,292 $6,160,236,600 $$3,489,697,600
*Note: These are approximate values. Values are derived from SDAT parcel data. Each parcel’s “improvement value” was
utilized for estimating structure values. It is possible that values are higher or lower depending upon how many structures
exist on any given parcel.

Essential Facilities

1 Backup EOC
e 11112 Gilroy Road — Hunt Valley

4 Fire Stations
e Fire Dept. Station 14 — Brooklandville
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e Fire Dept. Station 19 — Garrison
e Fire Dept. Station 17 — Texas
e Fire Dept. Station 49 — Butler

1 Police Stations
e Police Precinct 7 — Cockeysville

12 Public Schools

Table 11-5. Public Schools Within the Sinkhole Hazard Area

School

Location

Cockeysville Middle School Cockeysville
Cromwell Valley Magnet Elementary School Towson
George Washington Carver Center for Arts and Technology Towson
Hampton Elementary School Lutherville
Lutherville Laboratory Elementary School Lutherville
Padonia International Elementary School Cockeysville
Pikesville Middle School Pikesville
Pinewood Elementary School Lutherville
Riderwood Elementary School Towson
Ridgely Middle School Lutherville
Sparks Elementary School Sparks-Glencoe
Timonium Elementary School Lutherville

4 Colleges

e Community College of Baltimore County Hunt Valley Extension

Goucher College (Towson)
Stevenson University (Lutherville)

Hazardous Materials Storage

7 Locations with Above Ground Storage Tanks

e 10519 York Rd, Cockeysville, 21030

1001 Providence Rd, Towson, 21286
160 Church Ln, Cockeysville, 21030

61 Underground Storage Tanks, by Community

Baldwin — 1
Cockeysville — 11
Hunt Valley — 4
Hydes — 2

11-11

4405 Painters Mill Rd, Owings Mills, 21117
10615 Beaver Dam Rd, Cockeysville, 21030

11411 Marriottsville Rd, Marriottsville, 21104
2300 Dulaney Valley Rd, Lutherville Timonium, 21093

Community College of Baltimore County Owings Mills Extension

“Baltimore” — 5

Lutherville = 5

Lutherville Timonium — 16
Owings Mills — 6
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e Reisterstown — 1 e Timonium -4
e Sparks Glencoe — 2 e Towson-1
e Stevenson—3

Development Impacts

Given the unpredictable nature of a sinkhole event, all development within the hazard
area has the potential to experience damage caused by a sinkhole. In terms of future
growth and development, Owings Mills is the designated Growth Area in the County.
Parts of Owings Mills are within the sinkhole hazard area, and it is the fourth most
impacted community in terms of roadways within the hazard area.

11.4.5 Social Vulnerability

While the presence of karst topography or cockeysville marble increase the risk of
sinkholes, they can still occur in most locations; therefore, any person or group of
people can be considered vulnerable to sinkholes to some degree. However, a sinkhole
occurring in a developed or urban area with a high social vulnerability index score is
potentially more devastating and costly. Map 11-3, following, illustrates the intersection
between social vulnerability and the sinkhole hazard area. Most areas within the hazard
area have low social vulnerability. Notable exceptions include areas around Owings
Mills, Towson, and Randallstown, which include census tracts with high social
vulnerability.
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11.5 2021 MITIGATION GOALS AND ACTION ITEMS

During the 2021 Plan Update, new mitigation goals and action were added. Additionally,
previous mitigation goals and action items from the 2014 Plan were reviewed, and those
that were determined to be still in progress or relevant were included.

GOAL 1: Eliminate or reduce human, environmental, social, and economic loss from natural
and technological hazards.

RESPONSIBLE RANKING (HIGH,

OBJECTIVE ACTION ITEM(S) ENTITY MEDIUM, OR LOW)

a. Regulate the location, type, and

intensity of new development in areas Lutherville,
. most susceptible to sinkhole formation. Cockeysville,
1. Direct new development .
Areas with the greatest amount of Towson, Loch Low
away from hazard areas. . . . .
infrastructure within the sinkhole hazard Raven, Owings
area include: Lutherville, Cockeysville, Mills

Towson, Loch Raven, and Owings Mills.

2. Develop and improve
upon hazard data using GIS
as the technical foundation
for sinkhole hazard
planning.

a. Evaluate and broaden inventory of
infrastructure, demographic, and property
statistics in areas susceptible to sinkhole
formation.

County Medium

11.6 EXISTING SINKHOLE MITIGATION ACTIVITIES

The Maryland Geological Survey, supported by the Baltimore County Department of
Environmental Protection and the Department of Public Works, as needed, performs
current sinkhole mitigation and investigation activities.

e The Maryland Geological Survey (MGS), located nearby in Baltimore City, offers
immediate investigative services anytime a sinkhole has been identified in
Baltimore County.

e Corrective measures are immediately performed anytime a sinkhole is located as
to prevent it from impacting nearby structures, roads, bridges, and other essential
infrastructure.

! nationalatlas.gov/articles/geology/a geohazards.html#four

2 www.mgs.md.gov/geology/geohazards/engineering problems in karst.html
3 www.usgs.gov/special-topic/water-science-school/science/sinkholes

4 www.mgs.md.gov/geology/geohazards/sinkhole resources.html
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UPDATES

process, Chapter 12: Winter
Weather was updated with the most
recently available data.

Updates to this chapter include:

Thematic and visual update
Data updates (including
tables, text, and figures as
needed) to the following
sections: 12.3 History of
Winter Weather, 12.5 2021
Mitigation Goals and Action
Items, and 12.6 Existing
Winter Weather Mitigation
Activities.

Updated “Baltimore County
Snow Removal” with latest
available data.

Results of the HIRA were
added to Section 12.2
Contributing Factors to
Winter Weather Risk. Winter
Weather risk is ranked as
“Medium-High.” See
Appendix A for full results.
Updated “vulnerable
populations” section and
created section 12.4.1 Social
Vulnerability.

CHAPTE R 12: . Updated sections 12.5 and

12.6 with the latest

WI NTE R WEATH E R mitigation goals, action

items, and current activities.
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12.1 HOW IS WINTER WEATHER A THREAT TO BALTIMORE COUNTY?

B According to the Maryland’s 2016 Hazard Mitigation Plan,

" Baltimore County had the highest number of deaths

Rdin” vy attributed to the winter storm hazard in Maryland at the
— time of the plan update.! Baltimore County has a long

history of winter weather events that have caused property

loss, personal injury, and in some cases, fatalities. Winter
weather most commonly takes the form of snowfall, but it
can also take the form of freezing rain, sleet, or extreme
cold. These conditions, which are further explained below, may occur individually or
simultaneously in any combination. Such events create dangerous travel conditions,
power outages, property damage, and other hazardous conditions.

12.1.1 Freezing Rain and Sleet

Freezing rain is rain that falls onto a surface with a
temperature below freezing, causing it to form a
coating or glaze of ice. Sleet is defined as rain
drops that freeze into ice pellets before reaching the

Baltimore County Snow Removal
Facts: 2019-2020

Roadways

gI’OUﬂd. There are 8,823 roadways within the County.
Of these roadways, 164 are snow emergency
routes, and each route has 50 to 60 roads.

Even small accumulations of ice can be hazardous

to pedestrians and motorists. Significant Snow Removal

accumulations of ice can fell trees and power lines, In total, there are 411 snow removal trucks with
resulting in loss of power and communication. To 22 pErsa el e ding e 1 Eeiionz.
produce this amount of ice, freezing rain usually Drivers follow specific routes with no special

5 lists or preferred customers. Roads are cleared
must fall for several hours. in this order: collector, arterials, and

development subdivisions.

12.1.2 Extreme Cold and Wind Chill

Cost

i $8,422,032 has been budgeted for snow
Exposure to extreme cold, even for short periods of removal in 2019-2020. Salting costs about

time, can result in hypothermia, frostbite, or even $48.95 per ton and takes 4-6 hours.
death. Wind greatly increases the dangers of
frostbite and hypothermia by drawing heat away
from the body.3

Source: Baltimore County Department of Public Works

Wind chill describes the rate of heat loss on the human body resulting from the
combined effect of low temperature and wind. As winds increase, heat is carried away
from the body at a faster rate, driving down both the skin temperature and eventually
the internal body temperature. Exposure to low wind chills can be life threatening to
both humans and animals alike.* Figure 12-1, created by the National Weather Service
(NWS), demonstrates the relationship between temperature, wind speed, and frostbite.

12-1



Baltimore County Hazard Mitigation Plan Update 2021

Temperature (°F)
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12.2 CONTRIBUTING FACTORS TO WINTER WEATHER RISK

As part of this plan update, a Hazard Identification and Risk Assessment (HIRA) was
conducted for the winter weather hazard. A composite scoring method was utilized to
rank natural hazards, which included five (5) key components: historical impacts (in
terms of human lives and property), geographic extent, historical occurrences, future
probability, and community perspective.

Based on this method, winter weather was assigned a ranking of “Medium-High” during
this plan update. This is consistent with winter weather’s ranking during the previous
planning cycle. The future probability of a winter weather event is considered “highly
likely”, as determined by the HIRA. Full results of the HIRA, including method, are
included within Appendix A of this plan.

12.2.1 Weather Patterns

The climate and weather patterns of the Mid-Atlantic region makes for often
unpredictable weather conditions during the late fall, winter, and early spring months in
Baltimore County. There are several common weather patterns that can occur that bring
winter weather to the area, but the results of those patterns are variable, and therefore
sometimes unpredictable. The following describes weather patterns that have resulted
in winter weather events in Baltimore County:®

e Areas of low pressure that track across the region from the west;

e Upper-level jet stream interacting with a cold dome of arctic air;

e Combination of low pressure over the southern Ohio Valley, a cold high-pressure
ridge extending over the region from south-central Canada, and warm air aloft;

e Low and mid-level lift ahead of an Alberta Clipper;

e An Alberta Clipper, moving southeast from the upper Midwest into the Deep
South, can link up with subtropical moisture along the southeast US coast to
develop a classic nor'easter. As the area of low pressure intensifies, it wraps
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Atlantic moisture well to the west, where modified arctic air is pouring in from
southern Canada; and

e Strong surface high pressure over New England can push a shallow layer of
subfreezing air into Maryland.

12.2.2 Temperature

Slight variations in temperature can be the difference between a rain, snow, mixed
precipitation, or ice event. In some cases, a rain event can become extremely
dangerous if ground temperatures are below freezing causing rain to freeze on contact
with the ground resulting in “black ice” conditions. In contrast, the dangers of mixed
precipitation weather events that occur during busy travel times, in some cases, can
minimize the amount of ice accretion damage. This occurs because the contact of tires
to pavement helps to keep the roadway temperature elevated to not form additional ice
accumulations. It should be noted that traveling during these mixed precipitation events
is not encouraged, and the warming of the roadway is a benefit of conditions where the
roadways are already being heavily traveled during the event, such as peak hour travel.

12.2.3 Physical Terrain

The physical terrain can put certain areas at risk to winter weather events. Areas of high
terrain, such as the northern and western parts of the County, can result in colder
temperatures and more frequent icy conditions. Valleys are also vulnerable because
temperatures cool faster than in the more urbanized areas of the County, which can
lead to increased ice on the roads as pooled water freezes more rapidly.

12.3 HISTORY OF WINTER WEATHER

Baltimore County’s history of winter weather events is diverse, but winter storm and
heavy snow events comprise most weather events during the winter season. Table 12-
1, below, identifies the winter storm and heavy snow events that have led to the
greatest snow accumulations within the County. Table 12-2 identifies presidential
declarations related to winter weather.

Table 12-1. Significant Winter Weather Events in Baltimore County

Date Total Snowfall

Feb. 15-18, 2003 28.2 inches
Jan. 22-24, 2016 27.0 inches
Jan. 27-29, 1922 26.5 inches
Feb. 12-14, 2014 26.0 inches

Feb. 5-6, 2010 24.8 inches

Feb. 11, 1983 22.8 inches

Jan. 7-8, 1996 22.5 inches
Mar. 29-30, 1942 22.0 inches
Feb. 11-14, 1899 21.4 inches
Dec. 18-19, 2009 21.1 inches
Feb. 18-19, 1979 20.0 inches
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Feb. 9-10, 2010 19.5 inches
February 12-14, 2014 15.0 inches

The following are brief descriptions of some of the most significant winter weather
events that have affected Baltimore County in recent years.

Blizzard — January 2016

An historic snowstorm created treacherous conditions in Baltimore and throughout
Maryland. Governor Larry Hogan issued a State of Emergency in Maryland. According
to NOAA, total snow accumulation were 27 inches in the southern part of the county
and 30 inches in the northern part of the county.

Valentine’s Day Snowstorm — February 2014

Heavy snow fell across most parts of the Mid Atlantic with the highest amounts near the
Mason Dixon line where mid-level forcing led to a heavy band. According to NOAA,
total snow accumulation of 15 inches in the White Marsh and Townson Areas.

“Snowmageddon” — February 2010 Table 12-2. Presidential Declarations
(Winter Weather)
Baltimore County was paralyzed by back-to- Event Date
back blizzard events that led to significant Blizz gl 96 January 11, 1996
accumulations of snow across the region. Rluere wintggggorm April 10, 2000
According to NOAA. total snow Severe snowfall March 14, 2003
accumulation by the end of February at BWI Cygfard December 19, 2009
Airport was 50 inches Blizzard January 31, 2010
P ) Blizzard February 5, 2010
. p Snowstorm February 12, 2014
President’s Day Storm — February 2003 Severe winter storm and
January 22, 2016
snowstorm

A total of 28.2 inches of snow fell during this  source: NOAA, NCEI Storm Events Database

storm, which made it the top snowstorm on

record. A dozen structures including car ports, a factory, and an office building
collapsed due to the excessive snowfall. Additionally, a man in his twenties died from
carbon monoxide poisoning while trapped in a snowbound car.

Blizzard — January 1996

Baltimore County recorded over 22 inches of snow, the entire state was paralyzed, and
the Federal Government remained shut down after a month-long furlough. As road
crews worked to clear the snow, another storm moved through on Tuesday, January 9
dumping an additional 3 to 5 inches from Washington northeast through Baltimore.
Plows that would have been working on secondary roads and residential areas were
sent back to the primary roads. The government remained closed for 4 days that week
and many schools and businesses announced their closure for the entire week. A third
storm struck on Friday, January 12 dumping another 4 to 6 inches over the metro areas.
By the week's end approximately 3 to 4 feet of snow had fallen in the region.
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12.4 VULNERABILITY ASSESSMENT

Winter weather hazards can affect all parts of Baltimore County. The northern and
western parts of the County have a history of slightly cooler temperatures than other
parts of the County, mainly due to the increase in elevation, and less urbanized
development.

Infrastructure

All public infrastructure is vulnerable to winter weather events. Transportation systems
including roadways, bus service, light rail, Metro, heavy rail, and airports can be
adversely impacted during snow, mixed precipitation, and ice events. Particularly,
bridges and overpasses become vulnerable because they freeze before roadways due
to the materials from which they are constructed.

Extreme cold also has adverse impacts on the public utility infrastructure. Utility line and
valve breaks are known to occur when temperatures are extremely low and then

warming temperatures cause soil movement that result in the shifting of utility lines. This
results in breaks mainly to water lines but can also affect stormwater and sewer utilities.

Power outages are also a common result of ice storms and heavy snow. Heavy snow
can form on tree limbs which results in breaks and downed power lines. However, with
ice accumulations, power lines can be downed without the intervention of trees, due to
the heavy burden of ice accumulations on the lines. When these outages occur, many
residents turn to their gas-powered generators to power their homes. This creates a
new risk of carbon monoxide poisoning if not used properly or without proper ventilation.

Building Stock

Structures are also vulnerable to heavy snow events. Older housing is generally not
able to support large amounts of snow, and roof collapses are known to occur to these
structures. Structures with flat roofs are particularly vulnerable because the melting
snow can form pools on rooftops with minimal ability for the water to drain effectively.
This is not only the case for residential properties, but businesses and other
manufacturing facilities as well. For all structures, gutters can be torn off from homes
because of “ice dams”, which can also cause interior leaks in the structure.

12.4.1 Social Vulnerability

Winter weather places a heavy toll on residents throughout the County. The elderly and
other special needs populations are particularly vulnerable because of their need to
have access to medications and other medical necessities, public transportation, meal
delivery, and home care support. Because of the weather conditions, emergency
responders are not able to reach these populations in an emergency as quickly as they
would during normal conditions.
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Livestock and pets are also at risk during extreme cold. Many residents do not account
for the needs of their pets during winter weather events and leave pets outside for
inappropriate amounts of time. In contrast, the farming community tends to be more
attentive to the needs of livestock during extreme cold.

12.5 2021 MITIGATION GOALS AND ACTION ITEMS
During the 2021 Plan Update, new mitigation goals and action were added. Additionally,

previous mitigation goals and action items from the 2014 Plan were reviewed, and those
that were determined to be still in progress or relevant were included.

GOAL 1: Eliminate or reduce human, environmental, social, and economic loss from natural
and technological hazards.

RESPONSIBLE RANKING (HIGH,

OBIJECTIVE ACTION ITEM(S) ENTITY MEDIUM, OR LOW)
1. Provide those residents | a. Continue to provide, and possibly County,
in need with shelter increase, warming center locations Department of Medium
during cold weather. within Baltimore County. Health

GOAL 2: Reduce vulnerabilities to future natural hazards; guide and facilitate post-storm
recovery.

RESPONSIBLE RANKING (HIGH,

OBJECTIVE ACTION ITEM(S) ENTITY MEDIUM, OR LOW)

2. Enforce current winter | a. Develop a winter response plan and
weather policy and continue to enforce the State’s snow County Medium
procedure. emergency plan for Baltimore County.

GOAL 3: Promote hazard mitigation as the cornerstone of emergency management in
Baltimore County.

RESPONSIBLE RANKING (HIGH,

OBIJECTIVE ACTION ITEM(S
) ENTITY MEDIUM, OR LOW)
a. Continue to promote winter weather
. . L County,
survival tips to citizens throughout the .
. Department of Medium
. fall and winter seasons on the County
3. Educate the public . Health
about natural hazards websiigh
risks, preparedness, and b. Make FEMA's “Emergency Supply County Medium

List” available on the County’s website.
c. Make SHA’s “The Three P’s of Safe

Winter Driving” available on the County Medium
County’s website.

mitigation.
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12.6 EXISTING WINTER WEATHER MITIGATION ACTIVITIES

e The 2015 Baltimore County Building Code mandates: Ground Snow Load — 30
PSF; Roof Snow Load- 30 PSF.

e The Bureau of Highways Snow Center is manned 24-hours a day during storms.
The Snow Center coordinates between plow crews, emergency services and the
community.

e The Property Management (PM) Division of the Office of Budget and Finance
provides snow-removal services to county-owned properties during snow events
and winter weather.

o PM provides a hotline for agencies to contact in the event they need
service to their site or have specific concerns.

o PM has installed snow breaks and other devices to rooftops with a high
risk of damage from snow weight.

e “Stormfighter” is an online resource, available on the County website, which
provides timely updates regarding the status of salting, plowing, and general road
conditions within Baltimore County.

e Every year the Baltimore County Department of Public Works conducts a winter
weather emergency coordination meeting to bring together all the participants in
winter weather emergency response.

e The County stores 91,600 tons of salt in 17 salt barns around the County and
replenishes those supplies throughout the winter as needed.

e The County, via Public Works, is equipped with 481 trucks and 571 personnel
working from 11 highways shops. The County has budgeted $7.7 million for
storm response for the 2020-2021 season.

! State of Maryland 2016 Hazard Mitigation Plan
22011 Maryland State Hazard Mitigation Plan Update
32011 Maryland State Hazard Mitigation Plan Update
4 www.weather.gov/mfl/about cold

5 www.ncdc.noaa.gov/stormevents/
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CHAPTER 13:

COASTAL STORM AND
FLOODING

UPDATES

During the 2021 Plan Update process, Chapter 13:
Coastal Storm and Flooding was updated with the most
recently available data.

Major updates to this chapter include:

Thematic and visual updates were made throughout the entire
chapter.
Sections Updated:

13.1, updated total tidal coastline miles

13.2, Results of the HIRA were added to this section.

Coastal Storm and Flooding risk is ranked as “Medium-

High.” See Appendix A for full results.

13.4, updated NFIP text boxes comparing insurance policies

in force between 2013 and 2021.

o) Added text discussing decline in policies in force due
to changes from old effective FIRM to new effective
FIRM.

13.4.1 Updated text box with CRS Credit opportunities,

13.4.1 Updated effective and prelim FIRM text.

13.5 HAZUS Coastal Flood Analysis, modified text to

describe estimation method.

13.7.4 Assessment Results

o Updated results for bridges within 100-year VE zone
and storm surge cat 3.
Updated results for culverts within 100-year VE flood
zone and storm surge cat 3.
Updated results for roadways within 100-year VE
flood zone and storm surge cat 3.
Created a section for essential facilities within cat 3
storm surge and VE zones.

13.7.5 Assessment Analysis

o Transportation Impacts — updated results.
o River Drive Road — updated RLP total.

Tables Updated:

New Table 13-2, with latest SLR projections

New Table 13-3 with projection from the Climate Action
Plan.

13-6, updated with newest RLP data.

New Table 13-7, RLP by street.

13-10, adjusted amounts to 2021 dollars.

13-11, Updated results of bridges impacted by storm surge.
13-12, updated roadways within 100-year coastal flood
zone (VE).

13-13, updated communities by affected roadway within
100-year coastal flood zone.

13-14, updated roadways by miles (> 1 mile).

13-15, updated communities by roadways impacted by cat
3 storm surge.

New Sections:

13.8 Social Vulnerability

New Mapping:

Maps 13-4, 13-5, 13-6 have been updated with latest
vulnerability assessment results.
New: Map 13-7 Social Vulnerability and Cat 3 Storm Surge.

Figures Updated:

Figure 13-1, new coastal RLP with NFIP insurance
percentages

Figure 13-2, recommendations for Police Marine Unit (CAP
project).

Figure 13-3, updated with the latest RLP on River Drive
Road.
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13.1 HOW ARE COASTAL STORMS AND FLOODING A THREAT TO BALTIMORE
COUNTY?

Tropical cyclones are rotating weather systems
(counterclockwise in the northern hemisphere) over tropical
or subtropical waters. They
bring with them powerful
winds, rain, flooding, and

Tropical Depression - An organized
system of clouds and thunderstorms

with a defined circulation and

tornadoes. The three most maximum sustained winds of 38
common types of tropical mph (33 knots) o less.
cyclones are: tropical depressions, tropical storms, and
hurricanes. The Atlantic hurricane season begins in Tropical Storm - An organized
June and continues through November, with most SN G FU I R

hurricane activity occurring in late summer and early with a defined circulation and

1 maximum sustained winds of 39 to
fall.

73 mph (34-63 knots).

Hurricanes are products of warm tropical oceans and Hurricane - An intense tropical
the atmosphere. Powered by heat from the sea, they weather system with a well-defined
are steered by the easterly trade winds and the circulation and maximum sustained
temperate westerlies, as well as by their own ferocious winds of 74 mph (64 knots) or
energy. Around their core, winds grow with great ez [ He wesiel Preiis,

hurricanes are called "typhoons,"
and similar storms in the Indian

velocity, generating violent seas. Moving ashore, they
sweep the ocean inward, often spawning tornadoes and
producing torrential rains and floods. They begin to die
once they move over land and lose the moisture from Source: National Weather Service (NWS)
the ocean.?

Ocean are called "cyclones."

Baltimore County has approximately 219 miles of tidal shoreline along the Patapsco,
Back, Middle, and Gunpowder Rivers. This eastern coastal shoreline has been
vulnerable to hurricanes and tropical systems as their recorded histories in section 13.3
indicates. These storms have caused intense coastal flooding and shoreline erosion
resulting in extensive loss of property, injuries, and even loss of life.

13.2 CONTRIBUTING FACTORS TO COASTAL STORM AND FLOODING RISK

As part of this plan update, a Hazard Identification and Risk Assessment (HIRA) was
conducted for the coastal storm and flooding hazard. A composite scoring method was
utilized to rank natural hazards, which included five (5) key components: historical
impacts (in terms of human lives and property), geographic extent, historical
occurrences, future probability, and community perspective.

Based on this method, coastal storm and flooding was assigned a ranking of “Medium-
High” during this plan update. This represents a slight change in coastal storm and
flooding’s risk ranking compared to the previous planning cycle. The future probability of
a coastal storm and flooding event is considered “unlikely”, as determined by the HIRA.
Full results of the HIRA, including method, are included within Appendix A of this plan.

13-1



Baltimore County Hazard Mitigation Plan Update 2021

13.2.1 High Winds

The Saffir-Simpson Hurricane Wind Scale is a 1 to 5 rating based on a hurricane's
sustained wind speed. This scale estimates potential property damage. Hurricanes
reaching Category 3 and higher are considered major hurricanes because of their
potential for significant loss of life and damage. Category 1 and 2 storms are still
dangerous, however, and require preventative measures. In the western North Pacific,
the term "super typhoon" is used for tropical cyclones with sustained winds exceeding
150 mph.3

Table 13-1. Saffir-Simpson Hurricane Wind Scale

Category

Wind Speed Damage/Effects

Very dangerous winds will produce some damage: Well-constructed frame homes could
Category 1 have damage to roof, shingles, vinyl siding and gutters. Large branches of trees will snap and
74-95 mph shallowly rooted trees may be toppled. Extensive damage to power lines and poles likely will
result in power outages that could last a few to several days.

Extremely dangerous winds will cause extensive damage: Well-constructed frame homes
Category 2 could sustain major roof and siding damage. Many shallowly rooted trees will be snapped or
96-110 mph uprooted and block numerous roads. Near-total power loss is expected with outages that
could last from several days to weeks.

Devastating damage will occur: Well-built framed homes may incur major damage or
Category 3 removal of roof decking and gable ends. Many trees will be snapped or uprooted, blocking
111-129 mph numerous roads. Electricity and water will be unavailable for several days to weeks after the

storm passes.
Catastrophic damage will occur: Well-built framed homes can sustain severe damage with
loss of most of the roof structure and/or some exterior walls. Most trees will be snapped or

Category 4 . . .
gory uprooted and power poles downed. Fallen trees and power poles will isolate residential
130-156 mph . . .
areas. Power outages will last weeks to possibly months. Most of the area will be
uninhabitable for weeks or months.
Catastrophic damage will occur: A high percentage of framed homes will be destroyed, with
Category 5 total roof failure and wall collapse. Fallen trees and power poles will isolate residential areas.
>157 mph Power outages will last for weeks to possibly months. Most of the area will be uninhabitable

for weeks or months.

Source: National Hurricane Center, NWS

While hurricanes are ranked according to the strength of their winds, a hurricane does
not need to be a Category 4 or 5 to cause serious damage. A tropical system's heavy
rains and flooding usually cause the most damage and loss of life.

In 1972, Hurricane Agnes was a weak Category 1 when it came ashore, but its heavy

rains caused flooding that resulted in billions of dollars in damage
and killed 129 people.*
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13.2.2 Heavy Rainfall

Tropical cyclones often produce widespread, torrential rains in excess of 6 inches,
which may result in deadly and destructive floods. In fact, flooding is the major threat
from tropical cyclones for people living inland. Flash flooding, defined as a rapid rise in
water levels, can occur quickly due to intense rainfall. Longer term flooding on rivers
and streams can persist for several days after the storm.

Rainfall amounts are not related to the strength of tropical cyclones but rather to the
speed and size of the storm, as well as the geography of the area. Slower moving and
larger storms produce more rainfall. In addition, mountainous terrain enhances rainfall
from a tropical cyclone.

13.2.3 Storm Surge and Storm Tide

Storm surge and large waves produced by hurricanes
pose the greatest threat to life and property along the
coast. Storm surge is an abnormal rise of water
generated by a storm's winds. Storm surge can reach
heights well over 20 feet, span hundreds of miles of
coastline, and penetrate several miles inland. Storm
tide is the water level rise during a storm due to the
combination of storm surge and the astronomical tide.

Isabel was the worst hurricane to
affect the Chesapeake Bay region
since 1933. Storm surge values of
more than 8 feet flooded rivers
that flowed into the bay across

Virginia, Maryland, Delaware, and
Washington, D.C.

Source: NWS, NOAA i
The destructive power of storm surge and large

battering waves can result in loss of life, destruction of property, beach and dune
erosion, and road and bridge damage along the coast. In estuaries and bayous,
saltwater intrusion endangers public health and the environment.®

13.2.4 Sea Level Rise and Shoreline Erosion

Within the Chesapeake Bay, shorelines have been continuously eroding since the
formation of the Bay roughly 10,000 years ago. Over the long term, sea-level rise is one
of the primary causes of this shoreline erosion. In the short term, waves and storm
events are the primary cause of changes in the shoreline. While localized human
activities, such as coastal development, have played a part in shoreline erosion, global
climate change is also an important factor. Warmer global temperatures mean two
events occur: 1) loss of land-based ice, such as glaciers and polar ice caps, and 2)
thermal expansion, which simply means that water expands and takes up more space
as it warms. These two factors are major causes of sea-level rise, which in turn causes
shoreline erosion.®

Currently, sea-level rise averages about 3-4 mm a year in Maryland, or one foot per

century’. According to NOAA, this is a “significantly larger rate than the sea-level rise
averaged over the last several thousand years.”
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The State of Maryland has not adopted an “official” projection to be used for SLR
assessments in the state. The Maryland Department of Transportation Climate Change
Vulnerability Viewer uses the 1% probability from the UMCES projections. In the 2018
report, Sea-Level Rise Projections for Maryland 2018,2 sea-level rise estimates for
Maryland are determined based on the Baltimore tide-gauge station. These projections
are included in Table 13-2, below.

Table 13-2. Projected Sea-Level Rise Estimates Above 2000 Levels, Maryland

Central Estimate Likely Range 1in 20 Chance 1in 100 Chance

Emissions 50% probability SLR  67% probability =~ 5% probability SLR 1% Probability SLR
Pathway .

meets or exceeds SLR is between: meets or exceeds: meets or exceeds:
2030 0.6 ft 0.4-0.9 ft 1.1ft 1.3 ft
2050 1.2 ft 0.8-1.6 ft 2.0 ft 2.3 ft
2080 2.3 ft 1.6-3.1 ft 3.7 ft 4.7 ft
1.9 ft 1.3-2.6 ft 3.2 ft 4.1 ft
1.7 ft 1.1-2.4 ft 3.0 ft 3.2 ft
2100 3.0 ft 2.0-4.2 ft 5.2 ft 6.9 ft
2.4 ft 1.6-3.4 ft 4.2 ft 5.6 ft
2.0 ft 1.2-3.0 ft 3.7 ft 5.4 ft
2150 4.8 ft 3.4-6.6 ft 8.5 ft 12.4 ft
3.5 ft 2.1-5.3 ft 7.1ft 10.6 ft
2.9 ft 1.8-4.2 ft 5.9 ft 9.4 ft

Source: Sea-level Rise Projections for Maryland 2018

Additional sea-level rise projections, produced within the Baltimore County Climate
Action Plan (2021), are displayed in Table 13-3, below.

The Baltimore County Climate Action Plan includes many recommended mitigation
projects, some of which have been integrated as action items into this Plan Update (see
section 13.9). The CAP Plan seeks to identify the range of future climate change for
Baltimore County, assess potential impacts, and recommend adaptation options for
improving County resilience for planning horizons of 2050 and 2080.

Table 13-3. Maryland 2018 Projections for Sea-Level Rise in 2050 and 2080

. . . 1in 20 Chance 1in 100 Chance
Central Estimate Likely Range Likely Range 5% probability 1% probability
o, ™ o, ops 0, ™ (o) (]

Year 50% probability SLR | 67% probability | 67% probability SLR meets or SLR meets or

meets or exceeds: lower range: upper range:

exceeds: exceeds:

2050 1.2 ft 0.8 ft 1.6 ft 2.0 ft 2.3 ft
2080 1.9ft 1.3 ft 2.6 ft 3.2 ft 4.1 ft

Source: Baltimore County Climate Action Plan, Resilience Assessment for General County Government Assets, 2021
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Including tidal shoreline and low-lying rural and T —

urban lands, Maryland has 3,100 miles of of structural and organic materials, such
shoreline,? 219 miles of which are in Baltimore as wetland plants, submerged aquatic
County. Efforts to protect these coastlines are vegetation, oyster reefs, coir fiber logs,
ongoing and consist of multiple erosion control sand fill, and stone. The benefits of living
methods, the preferred method being living shorelines include:

shorelines. In fact, The Living Shorelines Act of

2008 requires that living shorelines be Sirlal ifin @i dne s oenEline.
considered for erosion control unless the A EEE O CUTTE T I 2

: intertidal envi t.
Maryland Department of the Environment (MDE) [mertcal environment.
. 10 Improvement of water quality via
grants a walver.

filtration of upland run-off.

. . ] o Creation of habitat for aquatic and
In Baltimore County, living shoreline stabilization terrestrial species.

projects have occurred in Essex Skypark and
Watersedge Park.!? The Essex Skypark project,  source: NOAA

which began in June of 2011, included enhancements to 2,610 linear feet of severely
eroded shoreline.

The shoreline of Watersedge Park The shoreline of Watersedge Park

before construction of the shoreline after construction of the shoreline
stabilization project. stabilization project.

Shoreline protection measures are critical for another reason: the relationship between
sea-level rise and storm surge. As a result of global warming, highly intense storms are
projected to become more common in higher latitudes along the Mid-Atlantic during the
21st century. Add to this that sea-level rise will cause a general deepening of the Bay,
one is presented with higher and more intense storm surges along coastlines.

13.3 HISTORY OF COASTAL STORMS AND FLOODING

Baltimore County has a broad history of coastal storms resulting in coastal flooding
events. Table 13-4 provides a list of the most significant tropical storms that have
occurred during the last 100 years. Descriptions of these storms are provided to show
the intensity and devastation caused by coastal storms and their resultant flooding.
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Table 13-4. Significant Tropical

Storms/Hurricanes Affecting
Baltimore County

e Chesapeake- e Fran, 1996
Potomac, 1933 e Dennis, 1999
e Hazel, 1954 e Floyd, 1999
e Agnes, 1972 e |sabel, 2003
e Gloria, 1985 e |rene, 2011
e Bertha, 1996 e Sandy, 2012

Sandy — October 2012

Compared to many locations in the Northeast, Baltimore County avoided disaster in
terms of damage from Sandy. Except for flooding on the Eastern Shore that destroyed
parts of the Ocean City boardwalk, and heavy snowfall in Western Maryland that
shutdown 1-68, most of central Maryland was left relatively unscathed. In total, about
300,000 BGE customers lost power starting on October 28; a rather light number
compared to the June Derecho and Hurricane Irene, which each had about 750,000
reported power outages.*?

Tropical Storm Lee — September 2011

On the heels of Hurricane Irene, Tropical Storm Lee set up in a north/south orientation
across Maryland from Charles County into Baltimore County on September 7. Rainfall
rates of 2 to 3 inches per hour occurred for several hours within this region, causing
numerous high-water rescues, road closures, and flooded homes. Of note was a rain
gauge in Bowie, MD, that observed 4.57 inches of rain in 3 hours, which is an amount
that only has a 0.5 percent chance of occurring each year. Across much of the
Baltimore region, the storm dumped more rain than Hurricane Irene did, but lighter
winds meant that far fewer people lost electrical service. About 66,000 BGE customers
lost service for a time; and almost 6,000 were still in the dark into the following
morning.13

Irene — Auqust 2011

Presidential Declarations
(Coastal Storms)
Tropical Storm Agnes —June 23, 1972
Hurricane Isabel — September 19, 2003

Hurricane Irene tracked up the Mid-Atlantic
Coast during the evening hours of August 27th

through the early morning hours of the 28th. Hurricane Irene — August 25, 2011
Irene passed by just to the east of Ocean City, Tropical Storm Lee — September 2, 2011
Maryland during the early morning hours of the Hurricane Sandy — October 26, 2012

28th. The minimum central pressure was 958 Tropical Storm Isaias — August 3, 2020
millibars and maximum sustained winds were 80

mph, making Irene a category one hurricane. Irene produced tropical storm conditions
across portions Maryland near and east of the 1-95 Corridor. The worst conditions were
near the Chesapeake Bay. As with most of the state, Baltimore County did not receive
the amount of damage and flooding that had been predicted. However, high winds did
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lead to downed trees and power lines, which caused some 130,000 reported power
outages throughout the county.4

Isabel — September 2003

Areas adjacent to the Chesapeake Bay and its tributaries were particularly hard hit, with
storm surge exceeding the previous record levels set by the Chesapeake-Potomac
Hurricane of 1933. In Baltimore County alone, $3 million in damage is estimated to have
occurred from erosion of the shoreline. Residential areas of Millers Island, Edgemere,
North Point, Bowley’s Quarters and Turners Station were hard hit with more than 400
people being rescued from their homes and over 300 buildings destroyed. Marinas were
also destroyed or severely damaged. Baltimore County was estimating 3,189 tons of
debris to be hauled from the storm. While most people had their power back in a week,
some locations took up to two weeks. Many injuries and three fatalities occurred from
carbon monoxide poisoning from people improperly running generators in their houses.
Other injuries were related to chain saws and the clean-up of debris. Heavy rains,
several days after Isabel, added to localized and flash flooding throughout the County.
The State was declared a Federal Disaster Area on September 19, 2003. 4,113
Baltimore County residents have registered with the federal government for disaster
relief. For the entire State of Maryland, the number of claims reported to the National
Flood Insurance program totaled approximately $122 million.

Floyd — September 1999

The highest rainfall reports ranged from 5 — 6 inches throughout the County. Across
Baltimore County, 57,000 customers lost power. Winds gusted to 69 MPH at Martin
State Airport, and hundreds of trees fell in Gunpowder State Park. Countywide, fallen
trees damaged homes, sheds, fences, and cars, and closed 125 roads. Officials
reported 6 rapid water rescues and 350 flooded basements. A 10-year-old boy was
swept into a storm drain and carried 300 feet in a buried pipe before fire fighters opened
a manhole cover and rescued him uninjured. The impact of Floyd was compounded by
the effects of Hurricane Dennis which had produced rainfall on the Atlantic coast one
week prior to Floyd’s arrival. This resulted in already saturated conditions in the region.

Agnes — June 1972

Agnes is perhaps a reminder that we cannot assume that the size and category of a
hurricane tells the whole picture. Agnes evolved from a weak Category 1 hurricane at
landfall on the Gulf of Mexico, to a tropical depression as it moved eastward. Total
storm damage in the United States from Agnes was estimated at just under $3.5 billion
with a death toll of 122 lives. Total storm damage in Maryland and the District of
Columbia was estimated at $110 million. In Maryland heavy rains in less than 24 hours
resulted in severe flooding. Just west of Baltimore County, the highest total rainfall was
14.68 inches at Westminster and 13.85 inches at Woodstock. The heavy rains caused
disastrous flash flooding of creeks and streams. Flooding along the Patapsco River
broke all existing records, inundating the chronically flooded Ellicott City and Oella
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regions of Baltimore and Howard Counties with flood waters cresting almost 15 feet
above Main Street in Ellicott City.

The American Red Cross in Maryland reported 103 houses destroyed and 1,930
damaged, 17 farm buildings destroyed and 44 damaged, and 82 small businesses
destroyed. Damage to residential, farm, and business structures was estimated at $48.5
million.*> Damage to State roads and bridges in Maryland was estimated to be $6.5
million and to county roads and bridges, $25 million.** Flooding along the larger
streams and rivers severely damaged or destroyed crops through erosion or silt
deposition. Excessive runoff into the Chesapeake Bay decreased salinity levels and
severely affected the shellfish industry.*’

Hurricane of 1933

Prior to Agnes, this storm was the storm of record in terms of flooding. The storm
caused 13 deaths statewide and $12.3 million in damages.

13.4 NATIONAL FLOOD INSURANCE PROGRAM

The National Flood Insurance Program (NFIP) was enacted by the Federal government
in 1968 to facilitate citizens’ access to affordable flood insurance and shift the burden of
private property flood losses from taxpayers to floodplain property owners. The program
is also designed to guide development away from flood hazard areas and requires new
design and construction to be carried out in a way that minimizes or prevents flood
damage.*®

Baltimore County NFIP Policy and
Claim Information (as of 10/31/2013)

Baltimore County NFIP Policy and
Claim Information (as of 03/31/2021)

Number of policies in force: 4,654 Number of policies in force: 3,421

Total coverage value: $1,091,896,600
Number of claims: 2,970
Total claim value: $64,186,927

Total coverage value: $926,965,500
Number of claims: 3,208
Total claim value: $66,924,935

Source: bsa.nfipstat.fema.gov, 2013 Source: https://nfipservices.floodsmart.qov//reports-
flood-insurance-data, 2021

Presently, Baltimore County has fewer policies in force than it did in 2013; total policies
have decreased by 1,233. The total value of flood insurance coverage has also
decreased by $164,931,000.

The fewer policies in force as compared to 2013 may be due to changes between the
previous effective FIRM (8/2/2011) and the current effective FIRM (5/5/2014). The
Special Flood Hazard Area (SFHA) boundaries within the coastal regions of Baltimore
County were updated due to new engineering analysis performed within the Flood Risk
Project. The updated modeling produced new flood zone areas and new base flood
elevations.
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Both the SFHA and non-SFHA areas decreased in total area (mi?). The SFHA
decreased by 2.8 mi? and the non-SFHA area decreased by 3.3 mi?. The decrease in
total land area for these zones may translate into less structures within the zones, which
could explain the decrease in total NFIP policies in force.

13.4.1 Coastal Flood Mapping

A Flood Insurance Rate Map (FIRM), created for floodplain management insurance
purposes, is an official map of a community on which FEMA has delineated both the
special hazard areas and the risk premium zones applicable to the community. Digital
versions of these maps are called DFIRMS, which are compatible with Geographic
Information Systems (GIS). The improvements in spatial accuracy provided by the new
base map, and the availability of electronic floodplain information should greatly
enhance the ability to use the maps for planning, permitting, and insurance
applications.®

The State of Maryland in conjunction with the Federal Emergency Management Agency
(FEMA) has been systematically updating Flood Insurance Rate Maps (FIRMs) for
communities over the past several years. As of May 1, 2021, Baltimore County’s
Preliminary Map release date for coastal flood mapping was August 2020 and the
Effective Map date is May 20142°. Updated effective floodplain mapping is slated for
release in September of 2022. Baltimore County utilizes the May 2014 coastal mapping
for insurance rates only; for building purposes in coastal areas, property owners must
build in accordance with the 2008 FIRM, which follows the mast current Baltimore
County Code.

13.4.2 Community Rating System

The NFIP's Community Rating System (CRS) is a
voluntary incentive program that recognizes
communities for implementing floodplain According to a 2020 report conducted by
management practices that exceed the Federal the Chesapeake Conservancy, Baltimore
minimum requirements of the NFIP to provide County is eligible for up to 578 Open Space

. . Preservation (OSP) credits, qualifying for a
prOteCtlon from ﬂOOdlng' 5% discount to flood insurance. This is

possible due to the considerable headway
In exchange for a community's proactive efforts to Baltimore has made in preserving open
reduce flood risk pOlicyhOIderS can receive space within their floodplains. Of the almost
) ) o . 18,000 acres of floodplain, 7,151 acres (or
reduced floo_d insurance premiums fqr buildings in UG AT 60 3 (e e e T
the community. These reduced premiums reflect reach the 10% discount, the County would
the reduced flood risk resulting from community have to preserve another 5,206 acres of its

efforts toward achieving the three CRS goals: floodplain.

CRS Credit Opportunities

Source: “Land Conservation and the Community Rating

1. Reduce flood damage to insurable property; system: Mapping Open Space Preservation
. Opportunities in Maryland Communities.” Chesapeake
2. Strengthen and support the Insurance Conservation Partnership, July 2020
aspects of the NFIP;

3. Encourage a comprehensive approach to floodplain management.
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Participation in the Community Rating System (CRS) is voluntary. By participating,
communities earn credit points that determine classifications. There are 10 CRS
Classes: Class 1 requires the most credit points and provides the largest flood
insurance premium reduction (45 percent), while Class 10 means the community does
not participate in the CRS or has not earned the minimum required credit points, and
residents receive no premium reduction. The CRS Classes are based on completion of
19 creditable activities organized into four categories:

Public Information
Mapping and Regulations
Flood Damage Reduction
Warning and Response

PwbdPE

Table 13-5. CRS Credit Points, Classes, and Premium Discounts

Credit Points Class Premium Reduction Premium Reduction
SFHA* Non-SFHA**
4,500+ 1 45% 10%
4,000 —-4,499 2 40% 10%
3,500 - 3,999 3 35% 10%
3,000 - 3,499 4 30% 10%
2,500 -2,999 5 25% 10%
2,000 -2,499 6 20% 10%
1,500 -1,999 7 15% 5%
1,000 -1,499 8 10% 5%
500 —-999 9 5% 5%
0-499 10 0 0
*Special Flood Hazard Area
**preferred Risk Policies are available only in B, C and X Zones for properties that are shown to have a minimal risk of flood damage. The
Preferred Risk Policy does not receive premium rate credits under the Community Rating System because it already has a lower premium
than other policies. The Community Rating System credit for AR and A99 Zones are based on non-Special Flood Hazard Areas (non-SFHAs)
(B, Cand X Zones).

13.5 REPETITIVE LOSS PROPERTIES

Repetitive loss properties are the biggest drain on this country’s Flood Insurance Fund.
According to the NFIP, a property is considered a repetitive loss property (RLP) when
there are two or more losses reported and $1,000 or more was paid on each loss. The
two losses must be within ten years of each other and be at least ten days apart; only
losses proceeding January 1, 1978, are considered. Additionally, a property may be
considered a ‘severe repetitive loss property’ if it meets the following criteria:

e 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

e 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.
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e For both (a) and (b) above, at least two of the referenced claims must have
occurred within any ten-year period and must be greater than 10 days apart.

As of April 27, 2021, Baltimore County has
177 total repetitive loss properties; 102 of
which are coastal properties (which is 58% of
the total RLPs). Of these 102 coastal RLPs,
one is a severe repetitive loss property.
Coastal communities with repetitive loss
properties are listed in Table 13-6, below.
Figure 13-1 depicts the percentage of coastal
RLPs that have NFIP flood insurance versus = NFIP Insured  ® Uninsured
those that do not.

Figure 13-1.

Table 13-6. Coastal Communities with the Greatest Amount of RLP in the County

Community # of Properties % of total RLP (out of 102)
Dundalk 10 9.80%
Essex 3 2.94%

Fort Howard 1 0.98%
Middle River 44 43.14%

Sparrows Point 43 42.16%
White Marsh 1 0.98%

Total: 102 100%
Repetitive Loss Data Source: Terry Curtis, Baltimore County.

The repetitive loss data contained in Table 13-7 has been redacted due to issues of
privacy. This data is available for official use in Appendix I: Repetitive Loss Data
(Official Use Only).

Table 13-7. Coastal NFIP Repetitive Loss Properties
Street Name Total Properties Street Name Total Properties
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13.6 HAZUS LEVEL 2 COASTAL FLOOD ANALYSIS

A HAZUS Level 2 Analysis was conducted for Chapter 13: Coastal Storm and Flooding
in 2014. As part of the 2021 Plan Update this analysis was modified to reflect current
estimates provided by the American Community Survey (5-year). Full results from the
2020 U.S. Census are not yet available and are slated for release in late summer of
2021.

Results of this type of analysis include essential facility and general building stock
damages, debris generation, shelter requirements, and associated economic losses.
This level of analysis is more accurate than a Level 1 Analysis because the data used
for the analysis is derived from user-supplied sources, including best-available data
specific to Baltimore County, as well as data available in the Hazus database. Examples
of user-supplied data utilized for this analysis include:

Building stories
Year built
Structure value
Square Footage

U.S. Census Bureau Data Utilization

The HAZUS analysis conducted during the 2014 Plan Update utilized the most recent
version of the software (version 2.1), which was released in October of 2013. At the
time of this HAZUS Level 2 Analysis for Coastal Flood, FEMA had not yet integrated
2010 Census data into the Hazus version 2.1 software. As such, household numbers
and other demographic data had been increased by 5.6% to better represent the total
number of households (316,716) in Baltimore County per the 2010 U.S. Census. This
percentage increase was derived by determining the percent change in demographic
data from 2000 to 2010. For example, the total number of households in Baltimore
County had changed from 299,000 in 2000 to 316,715 in 2010, which represented an
increase of 17,715 households. This change was calculated as a percentage (5.6%)
and related household values were increased by this amount where necessary (see
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Table 10-6). In the case of population estimates, a 6.3% change was calculated and
added to necessary population values.

Results from the 2014 HAZUS analysis within this section have been modified with
estimated values for the 2021 Plan Update. This is because 2020 Census data is not
currently available. Certain demographic data, such as household size and total
population, is provided by ACS 5-year data estimates.

Population results have been increased by 2.775% to better represent the estimated
number of people (827,370) in Baltimore County per the 2019 ACS 5-year estimates.
This percentage increase was derived by determining the percent change in population
data from 2013 to 2020. For example, the total population in Baltimore County has
changed from 805,029 in 2010 to 827,370 in 2020, which represents an increase of
22,341 people. This change was calculated as a percentage (2.775%) and related
population values were increased by this amount where necessary. In the case of
household size estimates, a -1.009% change was calculated and added to necessary
household size values.

13.6.1 Introduction

The HAZUS Flood Model analyzes both riverine and coastal flood hazards. Flood
hazard is defined by a relationship between depth of flooding and the annual chance of
inundation to that depth. Depth, duration, and velocity of water in the floodplain are the
primary factors contributing to flood losses. The coastal flood model does not estimate
the losses due to storm surge currently.

Note: The full report of the HAZUS Level 2 Analysis for Coastal Flood is included in
Appendix E.

13.6.2 County Overview

Baltimore County is roughly 682 square miles (land and

water) and contains 7,879 census blocks. The region e
contains 313,519 households and has a total population Parameters

of 827,370 people (ACS 5-year estimate). There are an

estimated 269,655 buildings in the region with a total Study Region: Baltimore County

building replacement value (excluding contents) of $77.5 RSl eLECIEZRLL]
billion (2021 dollars). Approximately 93% of the buildings BGEGNZILENY
(and 76% of the building value) are associated with

residential housing.

Table 13-8, below, provides building exposure values by occupancy type for the coastal
flood event scenario. The information contained in this table represents only building
stock that was determined by HAZUS to have been affected (“exposed”) by the coastal
flood event.
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Table 13-8. Building Exposure by Occupancy Type for the Scenario

Occupancy Exposure ($) * Percent of Total
Residential 1,693,618 80.7%
Commercial 275,103 13.1%
Industrial 68,420 3.3%
Agricultural 3,843 0.2%
Religion 16,794 0.8%
Government 20,601 1.0%
Education 20,433 1.0%
Total 2,098,812 100.00%
Note: Dollar exposure values are produced from the square footage values derived from U.S. Census data, Maryland Property View, and Dun
& Bradstreet, by applying the RS Means replacement values for typical building square foot factors and construction for each occupancy
type.
35021doHam,aﬁuﬂedformﬂaﬁom

Essential Facility Inventory

Critical facilities were broken down into two groups: essential facilities and high potential
loss facilities (HPL). Essential facilities include hospitals, medical clinics, schools, fire
stations, police stations and emergency operations facilities. High potential loss facilities
include dams, levees, military installations, nuclear power plants, and hazardous
material sites.

For essential facilities, there are 25 hospitals in the region with a total bed capacity of
1,800 beds. There are 375 schools, 65 fire stations, 20 police stations and 1 emergency
operation center. With respect to high potential loss facilities (HPL), there are 11 dams
identified within the region. Of these, 4 of the dams are classified as ‘high hazard’. The
inventory also includes 66 hazardous material sites, 0 military installations and 0
nuclear power plants.

13.6.3 Damage Estimates

General Building Stock Damage

Hazus estimates that about 89 buildings will be at least moderately damaged, which is
defined as damage to the interior of structures from water and some physical damage to
building components. This is over 27% of the total number of buildings in the scenario. It
is estimated that no buildings will be destroyed during this event. Table 13-7, below,
summarizes the expected damage by general occupancy for the buildings in the
scenario.

Essential Facility Damage

Before the flood event analyzed in this scenario, Baltimore County had 1,800 hospital
beds available for use. On the day of the scenario flood event, the model estimates that
all these hospital beds will remain available for use. There is no expected damage to
essential facilities.
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13.6.4 Induced Flood Damage

Debris Generation

Hazus estimates the amount of debris that will be generated by the flood. The model
breaks debris into three general categories: 1) Finishes (dry wall, insulation, etc.), 2)
Structural (wood, brick, etc.) and 3) Foundations (concrete slab, concrete block, rebar,
etc.). This distinction is made because of the different types of material handling
equipment required to handle the debris.

The model estimates that a total of 1,145 tons of debris will be generated. Of the total
amount, Finishes comprises 97% of the total, and Structure comprises 1% of the total. If
the debris tonnage is converted into an estimated number of truckloads, it will require 46
truckloads (@25 tons/truck) to remove the debris generated by the flood.

Total tons of debris, by census block, generated by the coastal storm event is depicted
on Map 13-1. Based on the results, the Essex, Dundalk, Middle River, and Bowleys
Quarter areas will have the greatest amount of debris.

The total economic loss estimated for the flood is $16.54 million (2021 dollars), which
represents 0.79 % of the total replacement value of the scenario buildings.

13.6.5 Economic Loss

Building-Related Losses

Building losses are broken into two categories: direct building losses and business
interruption losses. The direct building losses are the estimated costs to repair or
replace the damage caused to the building and its contents. The business interruption
losses are the losses associated with inability to operate a business because of the
damage sustained during the flood. Business interruption losses also include the
temporary living expenses for those people displaced from their homes because of the
flood.

The total building-related losses were $16.36 million (2021 dollars). Less than 1% of the
estimated losses were related to the business interruption of the region. The residential

occupancies made up 62% of the total loss. Table 13-9, below, provides a summary of

the losses associated with the building damage.

Table 13-9. Building-Related Economic Loss Estimates (2021 Dollars)

Type Residential Commercial Industrial Others Total
Building $6,623,880 $1,180,380 $194,820 $148,980 $8,136,600
Content $3,632,820 $3,357,780 $217,740 $928,260 $8,148,060

Inventory SO $22,920 $45,840 SO $68,760

Total $10,256,700 $4,561,080 $458,400 $1,077,240 $16,353,420
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Building-related economic losses are depicted on Map 13-2. Based on the results, the
Essex, Dundalk, Middle River, and Bowleys Quarter areas will have the greatest
amount of building loss.

13.6.6 Social Impact

Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their
homes due to the flood and the associated potential evacuation. Hazus also estimates
those displaced people that will require accommodations in temporary public shelters.
The model estimates 605 households will be displaced due to the flood. Displacement
includes households evacuated from within or extremely near to the inundated area. Of
these, 1,099 people (out of a total population of 827,370) will seek temporary shelter in
public shelters.

These short-term shelter needs are depicted by census block on Map 13-3. Based on

the results, the Essex, Dundalk, Middle River, and Bowleys Quarters areas will have the
highest demand for short term sheltering.
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13.7 COASTAL FLOOD HAZARD ASSESSMENT - INFRASTRUCTURE
13.7.1 Introduction

In the Baltimore County 2014 Hazard Mitigation Plan, infrastructure within the FEMA
mapped 100-year coastal floodplain were identified. Identified infrastructure included:
roadways, bridges, culverts, and communication towers.

The HAZUS Level 2 Analysis for Coastal Flood primarily considered impacts to
residential, commercial, and industrial structures, and essential and critical facilities.
Impacts to infrastructure were not included in the HAZUS Level 2 Analysis.

Therefore, to complete the 2021 Plan Update, infrastructure within the 100-year coastal
flood zone (based upon the new preliminary FEMA 2020 DFIRM), as well as
infrastructure impacted by a Category 3 Hurricane, were identified. Essential facilities
were also included in this analysis to factor in the updated DFIRMs. All bridges and
culverts included within the analysis are county owned.

A Category 3 hurricane scenario was selected for this assessment. According to the
Maryland State Archives hurricanes rarely directly hit the State (only twice since
recording began in 1851), and a major hurricane (category 3 or higher) has never
directly hit.?! Presumably, this means that Maryland has only ever been struck by
Category 1 and 2 hurricane events. However, to provide a realistic “worst case”
scenario, a Category 3 hurricane event was selected.

13.7.2 Data Utilization

The following shapefiles (sources included) were utilized to determine hazard areas and
affected infrastructure:

e Storm Surge Category 3 Hurricane — National Weather Service SLOSH Model
(2016)

e 100-year floodplain — FEMA Preliminary DFIRM (Effective Date: 8/12/2020)

e Bridges (county-owned) — Baltimore County Office of Information Technology

(2020)

e Culverts (county-owned) — FEMA DFIRM Database (8/2/2011)
e Street Centerlines — Baltimore County Office of Information Technology (June

2020)
e Essential Facilities (Fire Stations, Police Stations, Schools, Hospitals/Health
Centers, EOCs) — Baltimore County Office of Information Technology (2020)
e Commercial Transmission Towers — Federal Communications Commission
(2021)
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13.7.3 Method

Data listed in section 13.7.2 was analyzed using ArcMap 10.4.1, a geographic
information system (GIS). This program allows various data layers, such as shapefiles,
to be overlaid and spatially compared. To determine vulnerable infrastructure within the
County, each infrastructure shapefile (bridges, roadways, etc.) was intersected with the
100-year coastal floodplain and the Category 3 hurricane storm surge shapefile.
Infrastructure was deemed to be vulnerable to coastal flood if it was within (intersects)
either of these layers.

13.7.4 Assessment Results
Based on the 2021 assessment, the following structures were determined to be within
the FEMA defined 100-year coastal flood zone and/or the Category 3 hurricane storm

surge area.

Bridges within FEMA 100-year coastal flood zone (VE)

In total, there are about 681 bridges within Baltimore County. Of these, none (0) were
determined to be within the 100-year coastal flood zone.

Bridges Affected by Category 3 Hurricane

It is estimated that 13 bridges will be impacted by storm surge from a Category 3
Hurricane. Table 13-10, below, details these bridges. Map 13-4 depicts these bridges.

Table 13-10. Bridges Impacted by Storm Surge from Category 3 Hurricane

Bridge/Roadway River Crossing
Bird River Road Windlass Run
Church Road Lynch Cove

E. Homberg Avenue Deep Creek
Ebenezer Road Windlass Run
Ebenezer Road Whitemarsh Run

Golden Ring Road Northeast Creek
Grange Footbridge Lynch Cove
Kelso Drive Stemmers Run

Loreley Beach Road -

Race Road Stemmers Run
Red Lion Road Bird River
Seaside Road Bullneck Creek
Trappe Road Bear Creek
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Culverts within FEMA 100-year coastal flood
zone (VE) Figure 13-1.

In total, there are about 13,566 culverts within
Baltimore County. Of these, 921 are within the
100-year coastal flood zone. Figure 13-1
further highlights this relationship. Map 13-5
illustrates culverts in the county within the
100_year coastal flood zone. M Culverts within 100-year coastal flood zone

M Culverts outside of 100-year coastal flood zone

Culverts Affected by Category 3 Hurricane

Of the 13,566 culverts within Baltimore County, only 1,633 will be impacted by storm
surge from a Category 3 hurricane. Map 13-5 illustrates these culverts.

Roadways within FEMA 100-year coastal flood zone (VE)

In total, there are about 9,875 roadways within Baltimore County. Of these, 15 are
within the 100-year coastal flood zone. This translates to about 8 miles (<1% of total
road miles) of roadway within the 100-year coastal flood zone. Tables 13-11 and 13-12
list the roadways by total miles impacted, and communities by number of affected
roadways, respectively. Map 13-6 illustrates roadways in the county within the 100-year
coastal flood zone.

Table 13-11. Roadways by Total Miles Impacted Within 100-year Coastal Flood Zone (VE)

Road Name Total Miles

11' Street 0.04

13 Street 0.21

14t Street 0.19

1-695 1.66
Baltimore Yacht Club Road 0.32
Carroll Island Road 1.43
Chesapeake Avenue 0.08
G Street 0.16

Hart Miller Island Dike 1.02
Phillips Road 0.33
“Road” 0.86

Sandy Beach Drive 0.69
Service Road 0.38
Slater Road 0.46
Wharf Road 0.14
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Table 13-12. Communities by Number of Affected Roadways

Within 100-year Coastal Flood Zone (VE)

Community Affected Roadways

Dundalk 7
Sparrows Point 4
Middle River 2
Essex 2

Roadways Affected by Category 3 Hurricane

In total, there are about 9,875 roadways within Baltimore County. Of these, 742 are
within the category 3 hurricane storm surge area. This translates to over 283 miles
(6.3% of total road miles) of roadway within the category 3 storm surge area. Tables 13-
13 and 13-14 list roadways most impacted by storm urge by total miles, and
communities by number of affected roadways, respectively. Map 13-6 illustrates these
roadways.

Table 13-13. Roadways Most Impacted by Storm Surge from Category 3 Hurricane*

Road Name Total Miles Road Name Total Miles
1-695 9.16 Barrison Point Rd 1.37
Pulaski Hwy 5.20 Ebenezer Rd 1.32
Carroll Island Rd 4.51 Chesapeake Park Plz 1.31
Ramp 4.47 Keeners Rd 131
Hart Miller Is| Dike 4.17 Holly Neck Rd 1.31
Bowleys Quarters Rd 3.60 Marshy Point Rd 1.30
North Point Rd 3.32 Burke Rd 1.24
Peninsula Expy 3.28 Baltimore Washington Pkwy 1.22
Wilson Point Rd 3.09 Bird River Grove Rd 1.19
Eastern Ave 2.94 Chesapeake Ave 1.18
Dundalk Ave 2.22 Seneca Park Rd 1.18
Southeast Blvd 2.20 Bay Dr 1.16
Riverside Dr 2.16 Eastern Blvd 1.14
North Point Blvd 2.10 Entrance Rd 1.12
Shore Rd 1.84 Cold Mill Rd 1.11
Wharf Rd 1.72 River Drive Rd 1.09
Bethlehem Blvd 1.64 Evergreen Ln 1.09
Bay Shore Rd 1.60 Shipyard Rd 1.06
Finishing Mill Rd 1.57 Wildwood Beach Rd 1.02
White Marsh Blvd 1.55 Warehouse Rd 1.01
Sparrows Point Blvd 1.52
Broening Hwy 1.48
Back River Neck Rd 1.45
Millers Island Rd 1.40
*Note: only includes roadways with 1 or more miles of roadway within the category 3 storm surge hazard area.
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Table 13-14. Communities by Number of Roadways Impacted by

Storm Surge from Category 3 Hurricane

Community Affected Roadways

Middle River 216

Dundalk 177

Sparrows Point 159

Essex 150

Fort Howard 13
White Marsh 8
Rosedale 7
Linthicum Heights 5
Halethorpe 3
Kingsville 1

Commercial Transmission Towers within FEMA 100-year coastal flood zone (VE)
None

Commercial Transmission Towers Inundated by Cateqgory 3 Hurricane

2 Towers
e WPJIM (Sparrows Point)
e WPXZ (Baltimore)

Essential Facilities within the FEMA 100-year coastal flood zone (VE)
None

Essential Facilities Inundated by Category 3 Hurricane

The following essential facilities were found to be within the category 3 storm surge
inundation area:

Public Schools
e Battle Monument School, Charlesmont Elementary School, Sandy Plains
Elementary School, Seneca Elementary School

Fire Stations
e Bowleys Quarter (Station 21), Sparrows Point (Station 57)

Police
e Baltimore County Police Department Marine Unit

The Baltimore County Climate Action Plan (CAP) assessed facilities vulnerable to
coastal storm surge. Of the seven (7) essential facilities identified above, only one (i.e.,
Police Marine Unit) was identified within the CAP as being vulnerable to storm surge.
Their risk and vulnerability scores, as well as their recommendations for adaptation are
included in Figure 13-2 below.
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Figure 13-2.

Police Marine Unit Risk Rank = 30
*  Vulnerability Score =4
*  Within current SFHA
*  Cnticality =5
* Essential Service
*  Weighting Factor=1.5
*  Asset occupancy required

Adaptation Recommendation

* Raise facility

*  Est $120.000 to $180.000

¢ This property and building are owned by
the State of Maryland and leased to
Baltimore County.

* Review with the State options for
improving resilience.

* Pier is County-owned and important to
police operations

* Implement pier upgrades to improve
resiliency to SLR and storm surge

Source: Baltimore County Climate Action Plan, Resilience Assessment for General County Government Assets, 2021

13.7.5 Assessment Analysis

Transportation Impacts

The analysis indicates that only 15 roadways are within the 100-year coastal flood zone.
Most of these roadways, over half, are in the Dundalk and Sparrows Point communities.
The number of roadways within the category 3 hurricane storm surge area is much
higher, with 742 roads being affected. Communities with the greatest density of
roadways within the category 3 storm surge area are: Middle River, Dundalk, Sparrows
Point, and Essex. Roadways in these four regions comprise 95% of all the impacted
roadways in the coastal communities of Baltimore County.

River Drive Road

Coastal repetitive loss properties were identified in section 13.5 of this chapter. The
roadway with the greatest amount of repetitive loss properties, 20, was River Drive
Road. This roadway has been identified as one of the most impacted roadways from
storm surge associated with a category 3 hurricane. It would be prudent for Baltimore
County to focus coastal flood mitigation efforts in this location.

Development Impacts

According to Baltimore County’s Master Plan 2020, Owings Mills is the County’s
designated Growth Area, Middle River is a Redevelopment Area, and Pulaski Highway
is also a Redevelopment Area.
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Owings Mills Growth Area

Based on both the HAZUS Level 2 Analysis and the Infrastructure Analysis, the Owings
Mills area can expect to face virtually zero impacts from a 100-year coastal flood event
due to its inland location.

Middle River & Pulaski Highway Redevelopment Areas

The largest problem the Middle River area may
face is related to the number of roadways within the
category 3 storm surge area. Combined with
roadways within the 100-year coastal flood zone,
Middle River has a total of 218 effected roadways.
Pulaski Highway, within Middle River, also faces
floodplain problems. Just over 2.5 miles of the
highway is within the category 3 hurricane storm
surge area.

Baltimore County’s Master Plan 2020
identifies a 920-acre district along a

five-mile segment of Pulaski Highway
U.S.40 in the Middle River community

as a potential target area for

community-scaled redevelopment.
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13.8 SOCIAL VULNERABILITY

According to the Center for Disease Control and Prevention (CDC), social vulnerability
refers to “the negative effects on communities caused by external stresses on human
health. Such stresses include natural or human-caused disasters, or disease outbreak.”
Reducing social vulnerability can decrease both human suffering and economic loss.??

The CDC developed a Social Vulnerability Index (SVI) to help local jurisdictions
determine their level of vulnerability based on fifteen (15) indicators that are routinely
utilized to measure social vulnerability. These indicators are as follows:

e Socioeconomic Status e Minority Status & Language

1. Below Poverty 1. Minority

2. Unemployed 2. Speaks English “Less than

3. Income Well”

4. No High School Diploma e Housing Type & Transportation
e Household Composition & 1. Multi-Unit Structures

Disability 2. Mobile Homes

1. Aged 65 or Older 3. Crowding

2. Aged 17 or Younger 4. No Vehicle

3. Civilian with a Disability 5. Group Quarters

4. Single-Parent Households

The SVI has been conducted for Baltimore County at the census tract level and is
mapped on the follow page. The SVI utilizes ACS 5-year estimates. The darker census
tracts indicate areas of higher social vulnerability while the lightest tracts indicate
relatively low social vulnerability. The SVI results have been mapped alongside
category 3 storm surge to aid in determining areas of concern where coastal flood
mitigation activities might make the most sense due to increased vulnerability. Areas of
concern are locations where high social vulnerability and extensive category 3 storm
surge overlap. These areas (Map 13-7, next page) are as follows:

» Southeast Baltimore County
o Dundalk
o [Essex
o Middle River
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13.9 2021 MITIGATION GOALS AND ACTION ITEMS

During the 2021 Plan Update, new mitigation goals and action were added. Additionally,
previous mitigation goals and action items from the 2014 Plan were reviewed, and those

that were determined to be still in progress or relevant were included.

GOAL 1: Promote hazard mitigation as the cornerstone of emergency management in
Baltimore County.

OBJECTIVE

ACTION ITEM(S)

RESPONSIBLE
ENTITY

RANKING
(HIGH,
MEDIUM,
OR LOW)

1. Public awareness and
lanning are crucial for . . .
P & L a. Continue to provide information on the County’s
safety and minimizing . . . .
. social media about coastal storm risk and County Medium
stress during weather vulnerabilit
events that affect the v
waterfront.
a. Develop a technical assistance information program
for homeowners to teach them how to strengthen
2. Provide technical their homes against coastal storms. The program
assistance for could include providing local government building
homeowners regarding departments with copies of existing strengthening County Medium
coastal storms and and repair information for distribution to
flooding. homeowners. Other potential distribution sources
include insurance companies, realtors, homeowner
associations, and libraries.
County,
a. Conduct NFIP Workshop targeting insurance and De artmeynt of
real estate agents as well as loan officers working in P . .
. L ) . Public Works High
. . Baltimore County. Offer continuing education credit
3. Continue to build CRS . . and
; R and request a FEMA provided instructor. .
credit by participating in Transportation
qualifying CRS activities. | b. Conduct a Flood Ordinance and FEMA Mapping
Workshop targeting surveyors, engineering firms, and .
. - . Count Medium
developers that conduct business in Baltimore ¥
County.

GOAL 2: Eliminate or reduce human, environmental, social, and economic loss from natural
and technological hazards.

RANKING
(HIGH,
MEDIUM,
OR LOW)

RESPONSIBLE

OBJECTIVE ENTITY

ACTION ITEM(S)

a. Implement the recommendations of the County’s
Sustainability Network for County operations, energy
conservation, protection of natural resources, and
communities to reduce emissions of greenhouse
gases and energy consumption.

4. Continue to adapt to
and mitigate impacts of
climate change on the
environment.

County Medium
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GOAL 2: Eliminate or reduce human, environmental, social, and economic loss from natural
and technological hazards.

RANKING

RESPONSIBLE (HIGH,
ENTITY MEDIUM,
OR LOW)

OBJECTIVE ACTION ITEM(S)

a. Continue to perform building inspections to ensure
compliance with current building standards as they County Medium
relate to coastal flooding.

a. Focus flood mitigation efforts in the coastal

5. Enforce current
building standards.

e o . Middle River,
communities identified as having the greatest . .
. . . . Sparrows Point, Medium
amount of Repetitive Loss Properties: Middle River, Dundalk
Sparrows Point, and Dundalk (Table 13-6).
. -, County,
b. Elevate or acquire repetitive loss and severe ¥
. . . Department of
repetitive loss properties affected by coastal flooding . .
. . Public Works Medium
when funding from State and Federal sources is and

available. .
Transportation

c. Acquired properties that are adjacent should be
considered for open space projects. Prime examples County, River
include RLP properties on River Drive Road (see Drive Road
13.7.5).

d. Identify pre-FIRM structures located within the
coastal high hazard area and determine the
mitigation measures that are needed to reduce
flooding.

e. Obtain additional information on properties within
identified high hazard areas. Ex. Lowest floor County Medium
elevation.

f. During the next review and/or update to the
Master Plan, evaluate the Middle River and Pulaski
Highway Redevelopment areas in terms of flood
hazard inundation areas. Prioritize projects within
the mapped redevelopment areas that are located
outside of flood hazard areas.

g. Adopt and integrate recommendations for coastal
flood mitigation measures as outlined in the Climate County Medium
Action Plan.

Medium

6. Identify flood prone
properties and
communities/areas for
mitigation efforts.

County Medium

Middle River,
Pulaski Medium
Highway Areas

13.10 EXISTING COASTAL STORMS AND FLOODING MITIGATION ACTIVITIES

Baltimore County’s current capabilities provide a framework for future mitigation action
items.

e National Flood Insurance Program (NFIP)
o Enforce floodplain management regulations in identified flood hazard areas
o Bill 173-93 Floodplain Management Ordinance adopted in 1993 which
complies with Section 60.3 (D) of the regulations for the National Flood
Insurance Program as revised on October 1, 1986
o Citizens are eligible to purchase flood insurance that is not normally
available through private insurance companies
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o Utilization of FEMA’s flood mapping program called Risk Mapping,

Assessment, and Planning, or Risk MAP.
e Building Codes

o New buildings and substantially improved structures within areas subject to
tidal flooding must not have their lowest floor lower than one foot above
flood protection elevation.

o New buildings, additions, substantial improvements, and repetitive loss
properties are not allowed to have basements.

o Ground floor may be used for storage or garage but must include flood
venting.

o Any accessory structures larger than 300 square feet should be outside the
floodplain when feasible. When not feasible, structures must meet the same
flood codes as the house.

e Participation in the national “Turn Around, Don’t Drown” program.
e Utilization of social media (Facebook, Twitter, Instagram) to disperse warnings
and information prior to and during a severe weather and/or flood event.

! www.nhc.noaa.gov/climo/

2 www.baltimorecountymd.gov/Agencies/emergency prep/hurricanes.html

3 www.nhc.noaa.gov/aboutsshws.php

4 www.baltimorecountymd.gov/Agencies/emergency prep/hurricanes.html

5> www.nhc.noaa.gov/prepare/hazards.php

6 oceanservice.noaa.gov/facts/sealevel.html

7 dnr.maryland.gov/ccs/Publication/asealevelrise.pdf

8 Boesch, D.F., W.C. Boicourt, R.l. Cullather, T. Ezer, G.E. Galloway, Jr., Z.P. Johnson, K.H. Kilbourne, M.L. Kirwan,
R.E. Kopp, S. Land, M. Li, W. Nardin, C.K. Sommerfield, W.V. Sweet. 2018. Sea-level Rise: Projections for Maryland
2018, 27 pp. University of Maryland Center for Environmental Science, Cambridge, MD.

% jan.umces.edu/pdfs/ian report 413.pdf

10 mde.maryland.gov/programs/water/WetlandsandWaterways/Pages/LivingShorelines.aspx
11 www.baltimorecountymd.gov/Agencies/environment/watershedrestoration/shoreline.html
12 The Baltimore Sun, 2012

13 The Baltimore Sun, 2011

14 The Baltimore Sun, 2011

15 National Oceanic and Atmospheric Administration, 1972, v. 76, no. 6, p. 63

16 National Oceanic and Atmospheric Administration, 1972, v. 76, no. 6, p.63

17 md.water.usgs.gov/publications/wsp-2375/md-dc

18 www.fema.gov/pdf/floodplain/is 9 complete.pdf

1% www.mdfloodmaps.net

20 www.fema.gov/flood-maps

21 msa.maryland.gov/msa/mdmanual/01glance/html/weather.html#hurricanes

22 www.atsdr.cdc.gov/placeandhealth/svi/index.html
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CHAPTER 14:

Pandemic and Emerging
Infectious Diseases
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14.1 HOW ARE PANDEMICS AND EMERGING INFECTIOUS DISEASES A
THREAT TO BALTIMORE COUNTY?

We live in an ever-connected world and the
benefits seem limitless. At present, the average
U.S. citizen can travel coast-to-coast in less than
six hours. A round trip flight out of BWI airport to

Pandemic refers to an epidemic
that has spread over several
countries or continents, usually

Los Angeles can be purchased for just about affecting a large number of
$200. When we travel, however, there are people. Epidemics occur when an
additional costs than the ticket price — this has agent and susceptible hosts are
been made devastatingly clear in the face of a present in adequate numbers,
yearlong global pandemic. As demonstrated by and the agent can be effectively
the COVID-19 pandemic, not only has human conveyed from a source to the

health been jeopardized, but also the social and susceptible hosts.

economic well-being of the world.
Centers for Disease Control and Prevention

14.1.1 Epidemic DC.gov

The amount of a particular disease that is usually present in a community is referred to
as the baseline or endemic level of the disease. This term refers to the constant
presence and/or usual prevalence of a disease or infectious agent in a population within
a geographic area, such as Baltimore County.

Sometimes the amount of disease in a community rises above the expected level; this is
known as an epidemic. Epidemics are characterized by an increase, often sudden, in
the number of cases of a disease above what is normally expected in that population in
that area. While some diseases are so rare in each population that a single case
warrants an epidemiologic investigation (e.g., rabies, plague, polio), other diseases
occur more commonly so that only deviations from the norm warrant investigation.:
Figure 14-1 provides a visual representation of the difference between endemic and
epidemic.

According to the Center for Disease Control (CDC), epidemics may commonly result
from:

e Arecentincrease in amount or virulence of | Figure 14-1. |
the agent; “ENDEMIC” vs. “EPIDEMIC”
e The recent introduction of the agent into a
setting where it has not been before;
e An enhanced mode of transmission So that | fumoerof
more susceptible persons are exposed; aDisease
e A change in the susceptibility of the host

response to the agent, and/or; “Endemic “Epidemic”
e Factors that increase host exposure or Time >

involve introduction through new portals of  source: Health.mo.gov

entry.
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Epidemics may also take the form of large-scale incidents of food or water
contamination, infestations of disease bearing insects or rodents, or extended periods
without adequate water or sewer service. An epidemic may also be a secondary effect
from other disasters such as flooding, tornadoes, hurricanes, or hazmat incidents.

14.1.2 Pandemic

The CDC defines a pandemic as “an epidemic that has spread over several countries or
continents, usually affecting a large number of people.” Similarly, according to the World
Health Organization (WHO) a pandemic is defined as “the worldwide spread of a new
disease.” A pandemic occurs when a new strain of a virus appears for which people
have little or no immunity. As a result, it spreads easily from person to person around
the world, causing widespread illness and death. Individuals, families, caregivers,
healthcare workers, and teachers can all take steps to prepare for a pandemic before it
happens.

14.1.3 Emerging Infectious Diseases

According to the CDC, emerging infectious diseases are those whose incidence in
humans has increased in the past two decades or threaten to increase in the near
future. These diseases, which respect no national boundaries, can challenge efforts to
protect workers as prevention and control recommendations may not be immediately
available. These diseases include:

e New infections resulting from changes or evolution of existing organisms

¢ Known infections spreading to new geographic areas or populations

e Previously unrecognized infections appearing in areas undergoing ecologic
transformation

e Old infections reemerging as a result of antimicrobial resistance in known
agents or breakdowns in public health measures

14.2 CONTRIBUTING FACTORS TO PANDEMIC AND EMERGING INFECTIOUS
DISEASE RISK

As part of this plan update, a Hazard Identification and Risk Assessment (HIRA) was
conducted for the pandemic and emerging infectious diseases hazard. A composite
scoring method was utilized to rank natural hazards, which included five (5) key
components: historical impacts (in terms of human lives and property), geographic
extent, historical occurrences, future probability, and community perspective.

Based on this method, pandemic and emerging infectious diseases was assigned a
ranking of “High” during this plan update. The future probability of a pandemic and
emerging infectious diseases event is considered “highly likely”, as determined by the
HIRA. Full results of the HIRA, including method, are included within Appendix A of this
plan.
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Evidence suggests that the likelihood of pandemics has increased over the past century
because of increased global travel and integration, urbanization, changes in land use,
and greater exploitation of the natural environment.? These trends likely will continue
and will intensify. Significant policy attention has focused on the need to identify and
limit emerging outbreaks that might lead to pandemics and to expand and sustain
investment to build preparedness and health capacity.®

The most common risk factors related to pandemics and infectious diseases include the
following:

« Pandemics have occurred throughout history and appear to be increasing in
frequency, particularly because of the increasing emergence of viral disease from
animals.

e Pandemic risk is driven by the combined effects of spark risk (where a pandemic
is likely to arise) and spread risk (how likely it is to diffuse broadly through human
populations).

e Some geographic regions with high spark risk, including Central and West Africa,
lag behind the rest of the globe in pandemic preparedness.

« Probabilistic modeling and analytical tools such as exceedance probability (EP)
curves are valuable for assessing pandemic risk and estimating the potential
burden of pandemics.

e Influenza is the most likely pathogen to cause a severe pandemic. EP analysis
indicates that in any given year, a 1 percent probability exists of an influenza
pandemic that causes nearly 6 million pneumonia and influenza deaths or more
globally.

14.3 HISTORY OF PANDEMIC AND EMERGING INFECTIOUS DISEASES

The following section provides historical context and narrative to some of the worst
epidemics, disease outbreaks, and pandemics to ever occur within the United States.
This section discusses the following: smallpox pandemic, yellow fever epidemic, cholera
pandemic, scarlet fever epidemic, typhoid fever epidemic, HLN1 pandemic, diphtheria
epidemic, and the COVID-19 pandemic. Note: this is not an all-inclusive historical
account of pandemics, epidemics, and emerging infectious diseases that have occurred
in the United States.

Smallpox: 1633-1634

Smallpox came to North America in the 1600s. Symptoms included high fever, chills,
severe back pain, and rashes. It began in the Northeast and the Native American
population was ravaged by it as it spread to the west.

In 1721, more than 6,000 cases were reported out of a Boston population of 11,000.

Around 850 people died from the disease.* In 1770, a vaccine was developed by
Edward Jenner from cow pox.
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Yellow Fever: 1793

During the summer of 1793, refugees fleeing a yellow fever epidemic in the Caribbean
carried the virus with them to Philadelphia.

Yellow fever causes yellowing of the skin, fever, and bloody vomiting. During the 1793
outbreak, it is estimated that ten percent of Philadelphia’s population died, and many
others fled the city to avoid it.°

A vaccine was developed and licensed in 1953