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Executive Summary

A. Introduction

The Prince Ge andQ@ity df kaur€ @023Hazard Mitigation Plan (HMP) is an update to the

2017 plan. Since the last version, the HMP has progressed to more thoroughly address the evolving risks

posed by natural hazards. The purpose of the HMP is to prevent future loss and damage by assessing

Prince Georgeds County and vulmerabilliesttoynatwd hadamsiandke | communi t |
preparing a long-term strategy that considers climate change to adequately address those hazards. The

direct outcome of this plan will be the implementation of mitigation projects in the communities that need

them most.

For more information on the HMPOs Clpapterg.os e .nd pl an

B. Planning Process

The hazard mitigation planning process is collaboratived involving active participation from County and
City officials, community residents, community stakeholders, state officials, and hazard mitigation experts.
It involves the following five main steps:

Organize the planning process and resources,

Assess risks and vulnerabilities from natural hazards,

Assess community capabilities to implement hazard mitigation actions,
Develop a mitigation strategy, and

Adopt and implement the plan.

a bk wbde

Prince Georgeds County and the City of Laurel convened
HMP development. The Committee formally met four times during the planning process and worked

closely with Dewberry Engineers, Inc. to develop the 2023 HMP. The Mitigation Advisory Committee

carried out the above steps from September 2022 through March 2023.

Public participation was sought throughout the process, including during the following engagement and
input opportunities:

1 Virtual community hazard problem areamapping( r esi dents placed 6épinsé on
locatonsofhazard problem areas with descriptions of the
i Virtual public hazard mitigation survey, which allowed residents to share their opinion of the
hazar ds with the biggest i mpacts on the County and h
address them;
1 Public meeting to see an overview of the hazard risk assessment (step 2, above) results and
provide feedback on the HMP dos prajeetyweshoud ingperaenttoa nd wh a't
address the risks and vulnerabilities;
1 Public draft HMP review survey that gave the public a chance to review the updated draft HMP
and provide feedback through a virtual survey;
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1 Public meeting to see an overview of the updated draft HMP and provide feedback; and
1 HMP adoption hearings where the public could provide comments during the adoption
processes for the County and City.

B.1. Planning Committee Membership

The Mitigation Advisory Committee participated in the planning process (outlined in Chapter 2) through

attendance at a series of meetings, review of materials, comments on draft documents, consideration of

hazards and existing programs and policies, and identification of actions that will further reduce the

i mpacts of hazards in Prince Georgeds County and the C|

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

i1 Department of Environment (Dawn Hawkins-Nixon, Kelly Flint, Lilantha Tennekoon, Patrick
Callahan, Jeffrey DeHan, Sudanshu Mishra, Joanna Smith)

i Office of Homeland Security (Ronald Gill, Meloyde Batten-Mickens, Joey Henderson, Ehsan

Bahador, James Carter and Alexandra Harris)

Police (Major Anthony Cline

Fire/Emergency Medical Services (Chief James McClellend)

Public Works and Transportation (Erv Beckert and Mary Sherrill)

Information Technology (Miles Roesner)

Family Services (Cathy Stasny)

Department of Permitting, Inspection, and Enforcement (Rey De Guzman, Behdad Kashanian)

Department of Parks and Recreation (Wanda Ramos, Andree Checkley, Katina Shoulars)

= =2 =4 -4 4 A -

The following were notified when the planning process was initiated and were asked to review and
comment on the HMP before it was finalized:

1 The 25 incorporated municipalities |located in Princ
land use authority and the City of Bowie, which retains some land use authority.

1 Interestedparti es on Planning Boar-thdisthapisinmalntaimedbyot i fi cati o

Maryland-National Capital Park and Planning Commission (civic associations, neighborhood

associations, etc.)

Dam Owners

Utility companies (e.g., PEPCO, Baltimore Gas & Electric, WSSC Water)

Adjacent counties (Montgomery, Howard, Charles, Calvert, Anne Arundel)

Red Cross National Capital & Greater Chesapeake Region

University of Maryland

Maryland Department of Emergency Management

Maryland Department of the Environment

Nat ur al Resources Conservation Service, Prince Geor ¢

= =4 =4 -4 4 -8 -8 A

For more information on the hazard mitigation planning process, refer to Chapter 2.
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C. Community Profile

Prince Georgeds County and the City eBhltimorametrepblitamr e part
area (Figure 1). The County is bounded on the west by the District of Columbia and Fairfax County,

Virginia. To the north are Montgomery and Howard Counties; on the east are Anne Arundel and Calvert

Counties, and Charles County is to the south. The City is located midway between Baltimore and

Washington, DC.

Figure 1: Vicinity map of the County within the Washington-Baltimore area

Although there are 27 separate incorporated municipa | i t i es wi t hin the boundaries o
County, only the Cities of Laurel and Bowie retain some degree of land use authority. Only the City of

Laurel is recognized separately by FEMA and administers its own floodplain management ordinance, thus

the City of Laurel participation has been incorporated into the plan as a separate entity in the planning

process with specific community profile information detailed in Chapter 3.

For the purposes of planning, Prince Georgeds County i
used during the 2017 plan update planning process.) These planning areas are geographically defined by

natural or manmade boundaries and represent the smallest geographical area for which a master plan is

prepared. Per the Mitigation Advisory Committee, the 2023 HMP was organized where appropriate into

areas consistent with the nine County Council Districts and the City of Laurel as shown in Figure 2.
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Gty oF
g

AL

District 1

Figure 2: Prince George's County Council District Map

Pri nce QGauntyagndiheCity of Laurel has many valued community assets, including housing,
transportation networks, utility infrastructure, higher education institutions, natural resources, its economy,
and its people. Of these assets, critical facilities, people, and future development are especially prominent
throughout the HMP. Critical facilities and people are integral to allowing essential government and
business operations to continue during and after a disaster. Considering future development within the
County when addressing natural hazards is helpful in planning for a resilient future. The 2023 HMP
update uses social vulnerability as a new lens to paint a more complete picture of the community and its
assets.

For more informationonPr i nce Geor geds Count,yferacnChapteh3e Ci ty of L

D. Risk Assessment

The hazard identification and risk assessment consists of three parts:

6. ldentify which hazards could affect Prince Georgeds
7. Profile hazard events and determine what areas and community assets are the most vulnerable
to damage from these hazards, and
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8. Estimate losses and prioritize the potential risks to the community.

The hazards are given priority levels as a part of the hazard profiling process. They are determined based
on Mitigation Advisory Committee input, as well as the five criteria to assign a quantitative ranking. Each
criterion identifies and categorizes the comparative probability and potential vulnerability for the identified
hazards. The framing criteria/questions are:

1. Occurrence Probability: Has the hazard occurred in the area before, and if so, how often based
on the historical record? Weighting factor: 0.15

2. Impact: What are the potential damages and community function disruptions when the hazard
occurs? Weighting factor: 0.35

3. Geographic Extent: What percentage of the community is impacted by the hazard? Weighting
factor: 0.20

4. Warning Time: How much time is the community given to prepare for an event? Weighting
factor: 0.10

5. Community Concern: How much concern does the public have for each of the hazards?
Weighting factor: 0.20

This methodology ranks the hazards comparatively for the County based on risk. However, it does not

mean that low-scoring hazard will not occur or will not have an impact on the area. It provides an
overview of which hazards may pose the greatest risk t

D.1. Hazard Risk Assessment

Each hazard from the 2017 plan was re-evaluated for the 2023 update. The 2023 HMP assigned hazard
risk index values based on the five criteria listed above and categorized the hazards into High, Moderate,
and Low rankings based on final index scores. Ultimately, the hazards listed in Table 1 were identified as
relevanttoPr i nc e QGunty,gneofpsrated into the risk assessment, and prioritized. Riverine flood,
severe storm (flood-related), severe storm (wind-related), and high wind were the highest-ranked hazards
in the County.

For more results from the hazard risk assessment, refer to Chapter 4.
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Table 1. 2023 Hazard Risk Index Score Results & Overall Ranking

Riverine Flood

Severe Storm (Flood-
Related)
Severe Storm (Wind-
Related)

High Winds

Tornado

Extreme Heat

Winter Storm
Hurricane/ Tropical Storm
Dam and Levee Failure
Earthquake

Extreme Cold

Sinkhole

Wildfire

Landslide

Drought

Coastal Flood

Executive Summary

Highly Likely
Highly Likely
Highly Likely
Likely
Likely
Highly Likely
Highly Likely
Somewhat Likely
Unlikely
Likely
Somewhat Likely
Highly Likely
Highly Likely
Somewhat Likely
Somewhat Likely

Unlikely

Critical

Critical

Limited

Limited

Critical

Limited

Minor

Limited

Limited

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Moderate
Moderate
Large
Large
Minor
Large
Large
Large
Negligible
Minor
Large
Negligible
Negligible
Negligible
Minor

Minor

Prince

Limited

Limited

Limited

Limited

No Notice

Extended

Limited

Limited

No Notice

No Notice

Extended

Minimal

Limited

No Notice

Extended

Limited

Georgeods

High
High
High
High
Moderate
Moderate
Moderate
Low
Low
Negligible
Negligible
Negligible
Negligible
Negligible
Negligible

Negligible

3.25 (High)
3.25 (High)
3.1 (High)

2.95 (High)

(Moderate)

(Moderate)
2.55
(Moderate)

(Moderate)

1.85
(Moderate)

(Moderate)
1.75
(Moderate)

1.65 (Low)
1.55 (Low)
1.45 (Low)

1.35 (Low)

1.3 (Low)

N/A

N

C o Hlavary MitgyatiGi Rlan 2023

N/A
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E. Capability Assessment

Pri nce GaumtyagnditheCity of Laurel have a number of resources accessible for implementing

hazard mitigation initiatives. These resources include both private and public assets at the local, state,

and federal levels. The capability assessment evaluates the current capacity of the communities of Prince

Ge or ¢Ceunty and the City of Laurel to mitigate the adverse effects of the natural hazards identified in

the hazard identification and risk assessment. By providingas u mmary of each jurisdictio
capabilities, the capability assessment serves as the foundation for designing an effective hazard

mitigation strategy. Overall, the County proves to be capable of adequately carrying out mitigation and

adaptation projects, but the City of Laurel may need support from the County to accomplish the same.

For more information on the hazard mitigation capabilities of the County and City, refer to Chapter 5.

F. Mitigation Strategy

The Mitigation Advisory Committee used the results of the hazard identification and risk assessment and
the capability assessment to develop goals and objectives for the County and City of Laurel. The
committee members revised and streamlined the goals from the 2017 plan update into the following four
goals:

Increase public education and awareness of natural hazard risks to people and

((( ))) private property, and promote current and new opportunities to participate in
mitigation planning.

Prevent future climate-related damages and losses to communities, critical facilities,
and natural resources through ordinances, policies, and plans aligned with regional
and state resilience and equity goals.

Implement structural projects that mitigate the risks of natural hazards to people,

infrastructure, and environmental assets while equitably distributing project benefits.

Q. ..... Q Integrate hazard mitigation into regular staff training and responsibilities to improve
:" @ k] capabilities and ensure climate adaptation is adequately considered and addressed
6 ’ D in county/city actions.

Each mitigation action for the County and City were developed based on past damages, existing risk and
vulnerabilities, community input, and current capabilities. The STAPLEE criteria methodology was used to
capture these values consistently. It allows for the Mitigation Advisory Committee to take social, technical,
administrative, political, legal, economic, and environmental considerations into account when reviewing
potential actions for inclusion in the mitigation strategy.
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Table2and Table3i n t he foll owing sections outline the mitigat
and the City of Laurel, respectively.

For more information on the mitigation strategy, refer to Chapter 6.
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F1Prince Geor Miegétisn ACtionsnt y

Some of the Countyds actions have been idhegratrtredsagdi &adepdt bg themcotit ber o€ot
accordingly:

T Plan 2035 Prince ideg@tedpelidiesareshevmm nrarge.
1 Climate Action Plan Priority Recommendations are shown in green.

Table 2. Prince George 6 s C 0 u nr2038 Méigat3 Actions

Prevention

PG-1 Partner with federal agencies, the state, and Non- X X Office of Homeland Security Ongoing Medium
governmental Organizations to utilize available technical
assistance to translate identified risks into mitigation
projects, especially for benefit cost analyses for the County
and municipalities.

PG-2 Using the best available data, check the locations of X X Department of Environment Short-term Medium
HazMat sites, National Pollutant Discharge Elimination
System sites, and other land uses; if found to be in flood
hazard areas, communicate with the owner/handler of
hazardous materials and known pollutants regarding risk
and appropriate response and protection measures.

PG-3 Integrate mitigation plan requirements and actions into X Maryland-National Capital Ongoing High
other appropriate planning mechanisms, such as Park and Planning
comprehensive plans and capital improvement plans. Commission

PG-4 Collect flood depth information to support a grant to X Office of Homeland Security Funding Medium
provide elevation certificates in areas newly included in the contingent

Special Flood Hazard Area or to those experiencing
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PG-5

flooding issues to support Letter of Map Amendments
(LOMA) or NFIP premium reductions.

Expand codes and standards enforcement, such as for
existing land use regulations and policies.

Prohibit all waivers to allow development in floodplains.

Revise Prince George's County Code of Ordinances to
incorporate and require climate-resilient design, nature-
based infrastructure, and climate-resilient practices. Adopt
and enforce policies to require green infrastructure
practices for new and existing properties, especially native
plantings, rain gardens, green corridors, runoff retention,
and other nature-based ways to reduce and naturally filter
runoff on private and public properties.

Office of the County Executive must introduce and support
a County Council resolution requiring the County to
integrate extreme weather and energy-efficiency criteria
into building codes.

Require County Stormwater Management (SWM)
Standards to Incorporate Projected Climate Change
Impacts by using approved downscaled and up-to-date
climate impact information to reevaluate peak rainfall
estimates and future design storm profiles. Evaluate SWM

standards using this criterion at least every three (3) years.

Require all upgrades of County storm drain systems and
Capital Improvement Project roadway, bridge, culvert and

Executive Summary
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Department of Permitting,
Inspections and Enforcement

Department of Permitting,
Inspections and Enforcement

Maryland-National Capital
Park and Planning
Commission, Planning
Department

Department of Permitting,
Inspections, and Enforcement

Department of Public Works
and Transportation,
Stormwater Management
Division

Ongoing

Ongoing

Short-term

Short-term

Long-term

C o wlavary Mitkation Rlan 2023

Medium

High

High

High

Medium



PG-11

PG-12

PG-13

stormwater management repair or renovation projects to
meet these updated climate-resilient design criteria.

Avoid Future Development in Flood Inundation Areas
Below Existing High-hazard Potential Dams. Require that
plan sets for subdivision proposals and permit applications
to show the danger reach and inundation area and prohibit
new construction in these areas.

Conduct Countywide Thermal Mapping of Tree Canopy
Cover with Shade Study, and Aerial Utility Mapping
exercises. Then conduct a neighborhood-level Heat
Vulnerability Assessment. Address the identified gaps in
the tree canopy through appropriate heat mitigation actions
and projects.

Conduct a study on the feasibility of using climate-smart
building materials in mitigation projects and normal
County/City construction projects to mitigate impacts from
extreme temperatures and rainfall. Examples include those
listed on the Maryland Department of the Environment's
"Alternative/Innovative Technology List of Approved
Practices." Once complete, develop a process that
promotes the use of these materials wherever feasible.

Adopt the most recent published edition of the I-Codes
(e.g., International Building Code, International Residential
Code).

Property Protection

Executive Summary
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Georgeods

Maryland-National Capital
Park and Planning
Commission, Planning
Department

Department of the
Environment

Department of the
Environment

Department of Permitting,
Inspections and Enforcement

Ongoing

Short-term

Long-term

Short-term
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High

High

Medium

High
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PG-14 Support mitigation projects that will result in the protection
of public or private property from natural hazards. Eligible
projects include but are not limited to: 1. acquisition of
hazard-prone property or structures 2. Elevation of flood-
prone structures 3. Minor structural flood control projects 4.
Relocation of structures from hazard-prone areas 5.
Retrofitting of existing buildings, facilities, and
infrastructure 6. Retrofitting of existing buildings and
facilities for shelters 7. Critical infrastructure protection
measures 8. Stormwater management improvements 9.
Advanced warning systems and hazard gauging systems
(weather radios, reverse-911, stream gauges, I-flows) 10.
Targeted hazard education 11. wastewater and water
supply system hardening and mitigation

PG-15 Implement appropriate mitigation measures for hazard- X
vulnerable priority critical facilities

Natural Resource Protection

PG-16 Use the Watershed Implementation Plan to prioritize X
stabilization projects, especially if funding from outside
resources is available for the mitigation of environmental
impacts.

PG-17 Coordinate with Pepco, Baltimore Gas and Electric, and X
any other utility companies (as appropriate) to schedule
and perform regular tree trimming to mitigate the risk of
power outages during windstorms. Maintenance should be
conducted to retain a healthy tree canopy, ensure trees'
longevity, and decrease the risk of power outages.
Prioritize socially vulnerable neighborhoods/ populations
first and maintain old-growth trees with large canopies to
encourage tree retention for extreme heat mitigation.

Executive Summary
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Ongoing

Long-term

Ongoing

Ongoing

Medium

High

Medium

Medium
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PG-18

PG-19

Develop mutual aid with the City of Laurel to provide
limited resources and personnel to assist in trimming ang
tree control as needed.

Implement proposed flood mitigation projects from the
upcoming watershed study for the Collington Branch
Stream. Develop a Memorandum of Agreement with the
City of Laurel to inspect and clean the portion of the stream
that runs through their jurisdiction.

Conduct a study to determine the feasibility of creating a
stormwater park/greenway (or another watershed- or
landscape-scale flood risk reduction project) that will
improve natural floodplain functions in areas of high risk.

Develop a program to utilize vacant land (both publicly and
privately owned) for stormwater management. Acquire land
to serve the dual purpose of green infrastructure/
stormwater infiltration and recreational/open space.

Use conservation subdivisions (or other site planning and
landscape conservation tools) when developing in
Established Communities near Rural and Agricultural

Areas to cluster development, transition density, and
encourage the preservation of green infrastructure
corridors, as defined by th
Plan.

To preserve environmentally sensitive land and to
encourage development in the Regional Transit Districts,
evaluate a transfer of development rights program, density
exchanges, or purchase of development rights program for
the Rural and Agricultural Areas. Explore opportunities to
transfer development rights within areas and to coordinate
with the Watershed Implementation Plan and Maryland
Accounting for Growth Policy
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Department of the
Environment
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Park and Planning
Commission

Maryland-National Capital
Park and Planning
Commission, Planning
Department
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Department of the
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Long-term

Short-term

Ongoing

Ongoing

Ongoing

High

Medium

Medium

Medium

Low
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PG-23 Align Economic Development Plans with the Climate Department of the Short-term High
Action Plan, preserving existing agricultural land and Environment
natural areas and promoting development in already-
developed areas near high-capacity transit. Perform an
economic development and climate adaptation analysis of
existing agricultural land and natural areas that are crucial
to climate resilience on a subwatershed basis. Identify
areas of open space for preservation and optimum use for
climate resilience.

Structural Projects

PG-24 Create metrics to track routine stormwater maintenance X Department of Public Works Ongoing Medium
and monitor how the work is increasing capacity and where and Transportation
additional capacity may be needed through retrofits.

PG-25 Conduct a Countywide Flood Assessment (including pluvial X Department of the Ongoing High
mapping) to understand the impact of updated rainfall Environment
intensity estimates per the latest version of NOAA Atlas 14,
recent elevation data, and stormwater controls. Identify
priority areas for mitigation projects and update the
stormwater ordinance as needed.

PG-26 Develop structural and action plans with inundation X X Department of Public Works Long-term High
mapping for all High Hazard Potential Dams with poor and Transportation
conditions and no Emergency Action Plans. Develop
structural and action plans for high-risk pump stations,
levees, and other flood control infrastructure. Ensure a
process for supporting affected "downflow" communities
that a dam failure hazard would inundate.

Implement stormwater management projects, such as X X Department of Public Works Ongoing High
drainage retrofits, to address pluvial/stormwater flooding in and Transportation

community-identified areas. Prioritize restoration projects

from the Watershed Implementation Plan (WIP) that will
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environmental site design practices. Land acquisition or
ecological restoration activities should be targeted to
stronghold watersheds.

PG-28 To reduce system outages from natural hazards, perform X
energy grid modernization in socially vulnerable areas by
adding a solar microgrid. Prioritize areas that are known to
suffer multiple outages during the year.

PG-29 Evaluate new and existing government buildings, critical
facilities, and infrastructure for solar energy generation
potential and install solar panels and batteries if feasible.

Emergency Services

support the Plan 2035 future land use pattern. Downtowns
should be given priority for stormwater retrofits, especially

PG-30 Update Upper Marlboro Emergency Response Plan to
address flooding, including evacuation, emergency
response, mitigation, etc.

PG-31 Update the Countyds disaste
post-disaster strategic rebuilding decision framework that
comprehensively integrates equity.

PG-32 The Department of Family Services Agency on Aging will
continue its outreach to seniors and other vulnerable
populations about health and safety during periods of
extreme heat and extreme cold. Information will be added
to the Family Service's web page and frozen meal
distribution with supplement provision of hot meals during
severe weather periods from January through March.

Executive Summary
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Office of Homeland Security

Office of Homeland Security
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Low
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PG-33

PG-35

PG-36

PG-37

Develop a plan with the Department of Social Services,

Department of Health, and Office of Sustainability to create

Resilience Hubs in vulnerable communities to increases
community capacity to prepare for, withstand, and respond

to natural hazard impacts and emergency situations. These

should also function as heating/cooling centers.

Assess Climate Projections and Consequences of Dam
and Levee Failure. Analyze baseline conditions against
local/regional climate projections to highlight future
vulnerabilities and risk. Model hydrological loads to the
consequences of failure under present and future
conditions and jointly evaluate dams, levees, and
interdependent components. Incorporate Findings in
Emergency Action Plans.

Educations & Awareness

Continue annual flood risk awareness and mitigation
mailing to all owners of high-risk properties in the Special
Flood Hazard Area, including Repetitive Loss/Severe
Repetitive Loss structures. Provide additional outreach in
response to new/upcoming grant opportunities and
funding.

Work with County municipalities and/or develop public-
private partnerships to provide hazard awareness
messaging and information on hazard preparedness and
mitigation in secondary languages for promotion using
local newspapers, municipal websites, social media, etc.

Integrate hazard mitigation considerations in future

updat es of Rrdparedii@sstGuideand Business
Preparedness Guide, including mitigation projects they can

implement and how they can get their project included in
an upcoming grant application.
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Long-term

Ongoing

Ongoing
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High

High
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PG-38

PG-39

PG-41

PG-42

PG-43

Conduct outreach to homeowners located on Founders
Terrace (and other high-priority streets/neighborhoods) on
opportunities to get funding for potential flood mitigation
projects for the streams that run behind their homes.

Develop a County Hazard Mitigation Hub website similar to
the public outreach website for Vision Zero. This should be
combined with the future Climate Resilience Website as
described in Plan 2035 if possible. Coordinate with various
county agencies, such as the Department of Environment
(DoE), Office of Homeland Security, and Office of
Information Technology (OIT).

Demonstrate County commitment to climate action through
publicly transparent tracking, monitoring, evaluation, and
reporting. Require the Maryland-National Capital Park and
Planning Commission to create and establish a public
Smart Growth Dashboard that tracks approved preliminary
plans of subdivisions, approved site plans and
development proposals. Integrate this into the hazard
mitigation/climate action hub website (refer to Action PG-
41).

Develop an action guide for socially vulnerable
communities that provides step-by-step guidance on how
they can get their home considered for inclusion in a
mitigation project/grant application.

Send a digital copy of the 2023 HMP to all County and City
staff, as well as all homeowner associations within the
planning area.

Integrate conducting an annual/semi-annual
comprehensive grant availability search and information
dissemination into a County staff member's job description.
This staff member should coordinate an annual workshop
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Short-term

Short-term
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Medium

Medium
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Prince Georgeds Co tlavaryMii®gatiOn Rlan 2023

with the County and its municipalities to discuss county-
wide priorities and projects that should be submitted in
grant applications.

F.2. City of Laurel Mitigation Actions

Table 3. City of Laurel 2023-2028 Mitigation Actions

Prevention
L-1 Partner with federal agencies, the state, and non- X X Office of Emergency Ongoing Medium
governmental organizations to utilize available technical Management

assistance to translate identified risks into mitigation
projects, especially for benefit-cost analyses.

L-2 Integrate mitigation plan requirements and actions into X Office of Emergency Ongoing High
other appropriate planning mechanisms, such as Management
comprehensive plans and capital improvement plans.

L-3 Adopt the most recent published edition of the I-Codes X Department of the Fire Short-term High
(e.g., International Building Code, International Residential Marshal and Permit
Code). Services

Property Protection
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L-5

L-6

Support mitigation projects that will result in the protection
of public or private property from natural hazards. Eligible
projects include but are not limited to: 1. acquisition of
hazard-prone property or structures 2. Elevation of flood-
prone structures 3. Minor structural flood control projects 4.
Relocation of structures from hazard-prone areas 5.
Retrofitting of existing buildings, facilities, and infrastructure
6. Retrofitting of existing buildings and facilities for shelters
7. Critical infrastructure protection measures 8. Stormwater
management improvements 9. Advanced warning systems
and hazard gauging systems (weather radios, reverse-911,
stream gauges, I-flows) 10. Targeted hazard education 11.
wastewater and water supply system hardening and
mitigation

Promote the use of climate-smart building materials in
mitigation projects and normal City construction projects to
mitigate impacts from extreme temperatures and rainfall,
such as those listed on the Maryland Department of the
Environment's "Alternative/Innovative Technology List of
Approved Practices."

Structural Projects

After flood events, the City will evaluate whether to pursue
funding to implement flood mitigation projects.

Assess Climate Projections and Consequences of Dam
and Levee Failure. Analyze baseline conditions against
local/regional climate projections to highlight future
vulnerabilities and risk. Model hydrological loads to the
consequences of failure under present and future
conditions and jointly evaluate dams, levees, and
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L-8

L-9

L-10

L-11

interdependent components. Incorporate Findings in
Emergency Action Plans.

To reduce system outages from natural hazards, perform
energy grid modernization in socially vulnerable areas by
adding a solar microgrid. Prioritize areas that are known to
suffer multiple outages during the year.

Evaluate new and existing government buildings, critical
facilities, and infrastructure for solar energy generation
potential and install solar panels and batteries if feasible.

Implement stormwater management projects, such as
drainage retrofits, to address pluvial/stormwater flooding in
community-identified areas.

Emergency Services

At the intersection of Van Dusen Road and Contee Road
(Anderson's Corner), add a comprehensive recreational
building, comprised of indoor recreational space,
gymnasium(s), and meeting rooms. Unlike a typical
community center, the City envisions more of a steel
building structure with a hybrid use between drop-in
programs for local residents and a larger multiuse footprint
to host a wider range of recreational sports and activities.
The City will conduct a feasibility study that includes
considering stormwater runoff effects and the potential to
use the facility as a hazard shelter and/or extreme
temperature refuge.

Educations & Awareness

Executive Summary

rince Georgeds

Department of Public Works

Department of Public Works

Department of Public Works

Department of Economic &
Community Development
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Funding
contingent

Short-term

Ongoing

Long-term

Medium

Low

High

Medium
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L a

L-12 Work with City closed circuit television network to produce Office of Emergency Short-term
seasonal hazard awareness and topical mitigation Management
programming.

L-13 Develop an action guide for socially vulnerable X X X Office of Emergency Short-term Medium
communities that provides step-by-step guidance on how Management
to get their home considered for inclusion in a mitigation
project/grant application.

L-14 Send a digital copy of the 2023 HMP to all County and City X X Office of Emergency Short-term Medium
staff. Management

Executive Summary 13
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G. Plan Implementation

The HMP identifies procedures for implementing and maintaining the HMP as a living document that
continuously guides actions within Pr i nc e Glaunty gnd thesCity of Laurel. The County and City
will submit a 5-year written update to the State and FEMA Region Ill, unless a disaster or other
circumstances lead to a different time frame. In the interim, the HMP will be integrated into county plans,
municipal plans, and other documents as applicable and the Committee will hold an annual meeting to
evaluate and monitor progress.

Since feedback from residents, businesses, and other stakeholders is a critical part of hazard mitigation

planning, public notice of the annual review will be given, and public participation will be actively invited.

The County will post a link to the HMPonthePr i nce GmowutyDepart ment of the Envir
website, t he Office of Ho mednathedCity®felLcawrrietl yddss weebbssiittee. ,

For more information on how the HMP will be implemented, refer to Chapter 7.

0. Executive Summary 14
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Chapter 1. Introduction

This chapterpr ovi des t he purpose for the HMPO6s devel opment ar
l ocal context for t hzrd@diganidnyplammimglpraCéss.y 6s ha

A. Purpose

The 2023 Prince Georgeds County anHMBisuaryactiomablel, aur el Haz:
FEMA-approved plan. The purpose of the HMP is to identify natural hazard risk within the planning area,

understand what matters most to residents, and develop a long-term strategy for protecting communities.

The overall goal of mitigation planning is to break out of the cycle of sustaining disaster damage and

rebuilding, only for the process to start again.

Hazard Mitigation

The effort to reduce or eliminate risk to people, property, and the environment by lessening the
impact of hazards.

The HMP representst h e Co unt ycoammitthenCtd redyaing risks from natural hazards. Local
officials can refer to the plan in their day-to-day activities when making decisions regarding regulations,
ordinances, permits, outreach, and funding for capital improvements and other community initiatives.
Additionally, the HMP may help the State of Maryland prioritize future grant funding as it becomes
available.

The Prince Georgeds CeoslMmuillyontnuedo b€a useful toof for &llacammenity
stakeholders by increasing public awareness about local hazard risks and providing information about
options and resources available to reduce those risks. Educating the public about potential hazards will
help the jurisdiction protect itself against the effects of future hazards and will enable informed decision-
making regarding where to live, purchase property, or locate business.

B. Planning Context

B.1. Authority and Scope

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

The new law amended the Robert T. Stafford Disaster Relief and Emergency Assistance Act and added a
new section to the law, Section 322, Mitigation Planning. Section 322 requires local governments to
prepare and adopt jurisdiction-wide hazard mitigation plans for disasters declared after November 1,
2004, as a condition of receiving Hazard Mitigation Grant Program (HMGP) project grants and other non-
disaster related mitigation grant assistance programs.

Local governments must review and, if necessary, update their mitigation plans every five years from the
original date of the plans to continue Hazard Mitigation Assistance program eligibility. The requirements

Chapter 1. Introduction 15
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for | ocal mitigation plans are found in Section 44 Cod:¢
Mi tigation Planning Policy Guideo issued on April 19,
explanation of local plan mitigation regulatonsand FEMA®6s expectations fldor miti gat
addition, FEMA uses the Local Mitigation Plan Review Tool (updated in 2022) to ensure that a plan meets

FEMAG6s regul atory requirements.

B.2. State-Level Hazard Mitigation and Climate Planning

The State of Maryland is working to both mitigate its carbon emissions and adapt to the effects of climate

change that are already present or all but guaranteed in the future. On the mitigation front, the Maryland
Department of the Envir on meonersées theC2030 @@dnmousEBasnge Pr ogr am
Emissions Reduction Act Plan and its related greenhouse gas emissions inventory. The Plan, recognizing

the 2020 achievement of a 20% reduction in statewide greenhouse gas emissions, will be updated in

2023 to establish a new 60% reduction goal by 2031 and net-zero emissions by 2045.2 This represents

one of, if not the most, ambitious climate change law adopted by any U.S. state.

Among other efforts, the Climate Change Program also supports the Maryland Commission on Climate

Change. The Commission was established in 2015 and tasked with advising the government i 0 ways to

mitigate the causes of, prepare for, and adapt to the consequences of climate change. 3drhe Adaptation

and Response (Resilience) working group i one of 8 Commission working groups i focuses on dealing

with the impacts of climate change, and it has developed a framework for guiding and prioritizing

resilience actions over the next ten years. The Maryland Adaptation and Resilience Framework

Recommendations hast hr ee f ocus area and goal sGovemnménhActomasnd of t hen
StateService Delivery.o

Focus Area #2: Local Government Action & State Service Delivery

Goal: Build local government capacity to adapt to climate change; Collaborate between state and
local governments to understand climate impacts and implement adaptation solutions; Co-create
local adaptation solutions through supporting and engaging in regional partnerships; Conduct public
educational outreach; Provide sufficient funding, tied to adaptation goals, to support local
governments.

Under the local government action focus area, there are five service delivery goals, and each one has
activities for the state and local governments. Table 4 outlines the goals and associated local activities.
The County and City, in addition to their locally-designed actions in Chapter 6, aim to carry out the

Fr amewor k 6 sshenever feasibld. i e s

Table 4. Maryland Adaptation and Resilience Framework Recommendations service delivery goals and
local government activities

Activity Details

Goal 1: Capacity Building

! The Local Mitigation Planning and Policy Guide is effective on April 19, 2023, for all FEMA plan approvals.
2 Maryland Department of the Environment. The 2030 Greenhouse Gas Emissions Reduction Act Plan.
https://mde.maryland.gov/programs/air/ClimateChange/Pages/Greenhouse-Gas-Emissions-Reduction-Act-%28GGRA%29-

Plan.aspx
3 Maryland Commission on Climate Change. https://mde.maryland.gov/programs/air/ClimateChange/MCCC/Pages/index.aspx
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Activity Details

Participate in the small group discussions introduced in Activity 1.1.44 to provide feedback
and help improve the toolkit (the Adaptation and Response Working Group will provide a

1.2.1 . . - " -
web-based toolkit of capacity-building tools, resources, grant opportunities, training, etc. to
assist local partners).

1.2.2 Apply the toolkit resources to local projects.

123 Provide feedback on lessons learned during Activity 1.2.2 to share success stories, identify

gaps, explain suggested improvements, etc.
Goal 2: Collaborative Assessment, Planning and Action

Voluntarily expand use of existing tools and criteria (ex. Watershed Resources Registry,
2.2.1 MD EJScreen, CS- Climate Ready Action Boundary, and Coast Smart criteria) when
implementing all siting and design projects.
Voluntarily adopt higher regulatory standards to go beyond minimum NFIP requirements to
ensure protection against worsening flooding forecasted due to climate change and that

2.2.2 reflect the state of climate science. This applies to jurisdictions in both tidal and non-tidal
areas.
Assign oversight of climate adaptation plan and strategy alignment and implementation as
293 a permanent responsibility to a high-level managerial staff position. Where possible,

establish a Sustainability Manager or Chief Resilience Officer position to carry out this
work.

Goal 3: Co-Creating Local Adaptation Solutions
There is not a local strategy for this goal.

Goal 4: Educational Outreach

Engage communities through listening sessions to learn about local climate impacts and
4.2.1 resilience needs. This will help to honor community voices and experience and provide

direction for the development of the outreach approach.

Maximize opportunities for parallel and complementary education efforts among regional
4.2.2 groups, local governments, Non-governmental Organizations and state agencies (e.g.,
Maryland Flood Awareness Month).
Integrate public outreach campaigns with existing public engagement processes

4.2.3 developed by local jurisdictions for climate change adaptation.

Goal 5: Funding

Evaluate existing sources of funding that can support adaptation activities, including state

521 and federal grant programs.

522 Identify projects that satisfy multiplepr ogr ams é needs and | ever
programs to implement them.

523 Consider pursuing innovative financing approaches, such as green banks, public-private

partnerships, and resilience authorities, to support adaptation action.

4 State agencies and environmental or land trust Non-governmental Organizations coordinate to convene small group discussions
among and within local governments, including elected officials and staff, to assist in the use of the toolkit and identify improvements
. Provide opportunities for local governments to network with experts for peer-learning among local governments both within and
outside of Maryland.
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B.3. County-Level Hazard Mitigation and Climate Planning

Prince Georgeds County has been time&ontibgtionsmtlimaten t o r espo
change for over a decade. In 2008, the County Council established emissions reduction targets to reduce
County emissions to 80% below 2008 levels by 2050. Since then, the County has implemented a number
of initiatives to provide reliable and environmentally sound energy solutions to maximize energy savings.®

In 2020, the County Council unanimously passed a Council Resolution (CR-007-2020) mandating a

Climate Action Commission to develop a Climate Action |
and build resilience to regional climate change impacts, and to set and achieve climate stabilization

goals.® The Climate Action Commission consists of sixteen commissioners representing public, private,

and government interests. The overarching goal of the Commission is to provide actionable County

strategies to both mitigate climate change through reduced greenhouse gas emissions and help protect

the Countyod6s communities from the increasing |ikelihoo

In January 2022, a draft Climate Action Plan was completed and presented to the public. The Plan aims

to help the County reach its carbon emissions goal of a 50% reduction by 2030 (compared with 2005

|l evel s). This goal aligns with the State of Marylandos
through the implementation of the Maryland 2030 Greenhouse Gas Reduction Plan and the Metropolitan

Washington Council of Government's goals for the region.

C. Plan Organization

An executive summary is included in the beginning of the HMP to provide a high-level overview of the
findings and chosen actions. The HMP itself contains the following seven chapters that cover the steps of
the hazard mitigation planning process used in the plan:

1 Chapter 1. Introductionpr ovi des t he purpose for the HMPO6s devel
state, and local context forthe County and Cityds hazard mitigation p
1 Chapter 2. Planning Process defines the processes followed throughout the update of this plan,
including public participation and stakeholder engagement.
1 Chapter 3. Community Profile contextualizes the HMP by providing background on Prince
Georgeds County and the City of Laurel
1 Chapter 4. Risk Assessment provides an overview of the natural hazards that have been
identified as potentially affecting Prince Georgeds
assessment of their risks to the planning area.
1 Chapter 5. Capability Assessment evaluatesPr i nce Georgebés County and the
capabilities and resources available to implement the actions in the Mitigation Strategy.
1 Chapter 6. Mitigation Strategy outlines the methodology of project selection and prioritization
and provides an overview of the hazard mitigation goals, actions, and projects selected for the
2023-2028 planning horizon.

DMV Climate Partners. Cli mat e htips/tlinaepdrtves.srg/initRitivéstiocaprinGeegearggse 6 s Count y .

county/
SPrince Georgeod6s County Co un chitds://pgcCduricihua/81e/ClidatetActiomCo@rigeioni S S i o n .
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1 Chapter 7. Plan Implementation describes the implementation plan, identifies available
programs and resources to support implementation, and outlines procedures for maintaining the
plan as a living document.

The Appendices contain supplemental reference materials as well as detailed calculations and
methodologies used in the planning process as follows:

1 Appendix AT Mitigation Advisory Committee includes Committee meeting materials and the
Mitigation Strategy Feedback Survey results.

1 Appendix B i Outreach and Engagement includes public outreach and engagement materials,
including public meeting notes and Public Hazard Mitigation Survey results.

1 Appendix Ci Hazard History lists historical hazard events by date for each of the hazards in
the Risk Assessment.

1 Appendix DT Critical Facility Hazard Analysis lists critical facilities that fall into one or more
hazard risk areas within the County and City.

1 Appendix ET 2017-2023 Mitigation Actions Status Report discusses actions from the 2017
HMP Update and their status, including which actions were carried over into the 2023 HMP
Update.

1 Appendix Fi 2023-2028 Mitigation Action Plans provides implementation action plans for
each high priority mitigation actonc ommi tt ed t o by Prince Georgleds Cou
for the 2023 HMP.

1 Appendix G1 Record of Changes lists changes made to the 2017 HMP during the 2023 HMP
update process .

1 Appendix HT Adoption Resolutions includes sample and final HMP adoption resolutions for
Prince Georgeds Count.y and the City of Laurel

1 Appendix |1 FEMA Requirements includes the FEMA Local Plan Review Tool, FEMA approval
letters, and the annual HMP progress report template.

1 Appendix J 1 Hazus Reports provides the Hazus reports for riverine flood, coastal flood,
hurricane wind, and earthquake used in the risk assessment.

D. Acknowledgements

The 2023 HMP was supported by a Hazard Mitigation Assistance Building Resilient Infrastructure and
Communities (BRIC) grant, which is administered by the Maryland Department of Emergency
Management with funding from the Federal Emergency Management Agency. The project was facilitated
by Dewberry Engineers, Inc.
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Chapter 2. Planning Process

This chapter defines the process followed throughout the update of the HMP, including public
participation and stakeholder engagement.

A. Planning Process

The Prince Georgeds Co u nonhmentBrel tha Officencd Homelamd Sedutityein En v i r
partnership with t heEnrgéngy Serviceslea the develdopnenOdf their irg o f
regional hazard mitigation plan for the jurisdictions in 2005.

For the required 2023 update, the County and City continued a joint planning process in 2022, resulting in
the2023Pr i nce Geor geds Co unHMP bdng appreveddy FEMA mending aalaptioe |
by Prince Georgeds CoumiMarch20R8 The bombingd effort levefaget theu r e |
advantage of shared resources, including technical assistance provided by Dewberry Engineers, Inc.
(Dewberry), and built on the success of similar multi-jurisdiction partnering agreements.

The Mitigation Advisory Committee ensured that potential stakeholders participated in the planning

process,i ncl uding reviewing the draft and final versions o
Federal Emergency Management Agency (FEMA) Hazard Mitigation Assistance grant to support the

2023 plan update.

The 2023 plan update followed the traditional mitigation plan update process initiated with a Mitigation

Advisory Committee HMP update kick-off meeting on September 16, 2022. The Hazard Identification Risk

Assessment was refreshed using updated data sources during the Fall of 2022, including adding new

components (climate projections, social vulnerability, and future development). The hazard identification

and risk assessment results were presented to the Mitigation Advisory Committee at a meeting on

November 16, 2022, where the planbdés 2017 mitigation go.
The Community Profile, Mitigation Strategy and Plan Implementation chapters were updated during

the fall and winter of 2022.

The County leveraged community outreach events during November 2022 and January 2023 to seek

inputandf eedback on the draft risk assessment, stakehol der
mitigation, and feedback on the draft 2023 HMP. Social media, newsletters, and community outreach

listservs were used to reach the public. A sampling of outreach materials and messaging may be found in

Appendix B.

B. The Mitigation Advisory Committee

Prince Georgeds County convened a Mitigation Advisory
departments within Prince Georgeb6s County and the City
representatives, and a FEMA Region 3 representative. The Mitigation Advisory Committee worked with

the Dewberry team to provide input at each key stage of the planning process, including reviewing the

format and content of the previous plan and making decisions on what information to carry forward into

the 2023 plan update. Mitigation Advisory Committee members responded to queries detailing plan

implementation and mitigation capabilities; updated their 2017 plan actions; participated in Mitigation

Advisory Committee meetings; participated in email correspondence, a feedback survey, and a virtual
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meeting to create a comprehensive menu of 2023-2028 mitigation actions; reviewed document drafts;
and supported outreach efforts.

Appendix G contains the record of changes that documents how each chapter in the 2017 plan was
updated in the 2023 plan. Efforts to involve County and City departments and community organizations
that might have a role in implementing the mitigation strategy included invitations to attend meetings and
serve on the Mitigation Advisory Committee, access to draft updated plan chapters, e-mail updates,
mitigation action development discussions, public outreach events and opportunities for input and
comment on all draft deliverables. Table 5 lists contributing Mitigation Advisory Committee members.

Table 5: Mitigation Advisory Committee

Name

Ronald Gill
Meloyde Batten-
Mickens

Joey Henderson
Alexandra Harris
Ehsan Bahador
Dawn Hawkins-

Nixon

Lilantha
Tennekoon

Patrick Callahan

Jeffrey DeHan

Frank L. Galosi

Sudanshu Mishra

Joanna Smith

Jurisdiction/
Category

PrinceGeor g
County

Prince G
County

Prince G
County

Prince G
County

Prince G
County

Prince G
County

Prince G
County

Prince G
County

Prince G
County

Prince G

County

Prince G
County

Prince G
County

Chapter 2. Planning Process

Department

Office of Homeland Security

Office of Homeland Security

Office of Homeland Security

Office of Homeland Security

Office of Homeland Security

Department of the Environment

Department of the Environment

Department of the Environment

Department of the Environment

Department of the Environment

Department of the Environment

Department of the Environment

Title

Director, Office of
Homeland Security

Deputy Director

Manager, Preparedness
and Outreach

Emergency,
Management Specialist

Regional Planner

Associate Director

Engineer, Sustainability
Division i Flood
Management

GIS Analyst

Associate Director,
Stormwater Management

Section Head,
Stormwater Management
Division

Assistant Associate

Director, Stormwater
Management Division

Engineer
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Name

Major Anthony
Cline

Chief James
McClellend
Erv Beckert

Mary Sherrill

Sangrea Watkins

Rey De Guzman
Behdad
Kashanian
Courtney Mariette
Mychael
Dickerson

Gary
Cunningham

Wanda Ramos

Andree Checkley

Katina Shoulars

Cathy Stasny

James Carter

Pr

Jurisdiction/

Category

Princ
County

Princ
County

Princ
County

Princ
County

Princ
County

Princ
County

Princ
County

Prince G e
County

Princ
County

Prince G e
County

Princ
County

Princ
County

Princ
County

Princ
County

Prince G e
County
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e G

or g
e G
or g
e G
e G
e G
e G
or g

nce Georgeds

Department

Police Department

Fire/ Emergency Medical Services

Department of Public Works and
Transportation

Department of Public Works and
Transportation

Economic Development
Corporation
Department of Permitting,

Inspection, and Enforcement

Department of Permitting,
Inspection, and Enforcement

Office of Community Relations

Prince Georgebs
Schools
Prince Georgeos
Schools

Department of Parks and
Recreation

Department of Parks and
Recreation

Department of Parks and
Recreation

Department of Family Services,
Area Agency on Aging

Office of Homeland Security

C o wlavary Mitkgati@n Rlan 2023

Title

Executive Officer, Bureau
of Homeland Security
and Intelligence

Battalion Chef

Chief, Highway and
Bridge Design Division

Storm Drain Manager

Special Assistant to
President/CEO &
Operations Manager

Floodplain Administrator

Associated Director

Associate Deputy
Director

Chief of Staff

Director of Safety and
Security

Deputy Director,
Maryland-National
Capital Park and
Planning Commission

Planning Director

Division Chief,
Countywide Planning

Critical Infrastructure
Protection
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Name

Joanne Barr

Robert Love

Christina
Cornwell

Carreen Koubek

Miles Roesner

Jesse Delph

Caitlin
Whiteleather

Joshua Norris

Kelly Flint
Stephanie

Robinson

Courtney Gosse

Erin Meyer

Pr

Jurisdiction/
Category

City of Laurel

City of Laurel

City of Laurel

City of Laurel

City of Laurel

Maryland

Maryland

Federal
Emergency
Management
Agency (FEMA)
Region Il

State of
Maryland

City of Bowie

Red Cross
National Capital
& Greater
Chesapeake
Region

University of
Maryland

Chapter 2. Planning Process

nce Georgeds

Department

Administration

Economic and Community
Development

Department of Community

Resources and Emergency

Management

Office of the City Administrator

Department of Information
Technology

Maryland Department of

Emergency Management/ Hazard

Mitigation Branch

Maryland Department of

Emergency Management/ Hazard

Mitigation Branch

Hazard Mitigation Branch

Department of the Environment

Emergency Management

Emergency Management and

Business Continuity
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Title

Deputy City Administrator

Economic and
Community Development
Director

Director/Emergency
Manager

Special Assistant to the
City Administrator

GIS Analyst

Senior Hazard Mitigation
Specialist

State Hazard Mitigation
Officer

FEMA Region 3 Hazard
Mitigation Planner and
Reviewer for the State of
Maryland

Senior Engineer (Dam
Safety Representative)

Emergency Management
Specialist

Disaster Program
Manager

Director
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John Bailey IV

Lakia Prue

Cary Nelson

Dr. Toye

Latimore

Sarah Cauvitt

Charles Hawkins

Earle A. Gumbs

Regina Jeter

Dennis Serette

Antewan Brown

Ol af
Pedersen Il

Ervin McDaniel
1]

Michael Block

Sara Basehart

iPet

Homeowner and
Civic
Association

Homeowner and
Civic
Association
Homeowner and
Civic
Association
Homeowner and
Civic
Association
Homeowner and
Civic
Association
Homeowner and
Civic
Association
Homeowner and
Civic
Association
Homeowner and
Civic
Association
Homeowner and
Civic
Association
Homeowner and
Civic
Association

Utilities

Utilities

Utilities

Community
Groups

Chapter 2. Planning Process

Camps Springs Civic Association

Binkley Towns Homeowners
Association

Brook Manor Civic Association

Founders Woods Homeowners
Association

Indian Head Hwy Area Action
Councll

Tantallon North Area Civic
Association

Hillcrest-Marlow Heights Civic
Association

Apple Grove Squires Woods

Barnaby Manor Civic Association

Birchwood/Clearview Civic
Association

PEPCO

Baltimore Gas & Electric Company

Washington Suburban Sanitary

Commission Water

Independence Now

Manager of Emergency
Preparedness

External Affairs Manager
CHHS

Contractor/Consult

Executive Director
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Jurisdiction/

Nam Departmen Titl
ame T epartment tle
Kim Finch Pri nce G Planning Department Environment Environmental Planner
County Section
Stephanie Dalke  University of University of Maryland 1 Water Resources and
Maryland Environmental Finance Center Climate Adaption

Program Manager

Brandy Espinola  University of University of Maryland i Climate Resilience and
Maryland Environmental Finance Center Sustainability Program
Manager

From September 2022 through January 2023, the Mitigation Advisory Committee held three meetings and
supervised work on the 2023 HMP. Extensive coordination through email occurred between Prince

Ge or g e 6 s Ofite af Homgland Security and Dewberry consultants. Additionally, coordination was
conducted with the City of Laurel Office of Emergency Services staff. The Mitigation Advisory Committee
members coordinated and consulted with other entities and stakeholders to identify and delineate natural
hazards within the community and to assess the risks and vulnerability of public and private buildings,
facilities, utilities, communications, transportation systems, and other vulnerable infrastructure. In addition,
the Mitigation Advisory Committee members worked with the County Office of Homeland Security and the
Dewberry consultants to review program capabilities, provide 2017 mitigation action status updates, and
to update the 2023 mitigation strategy.

During the HMP update, most communication occurred through emails, meetings, and feedback surveys.
The Mitigation Advisory Committee and Dewberry consultants mutually chose this strategy rather than in-
person meetings to accommodate budgets, schedules, and safety concerns due to the COVID-19
pandemic. Table 6 documents meeting dates and their purposes. Meeting materials are located in
Appendix A and Appendix B. Participation in plan update activities is summarized in Table 7.

Table 6: Mitigation Advisory Committee Meetings

Date Meeting Summary

September HMP Update Project  During the Mitigation Advisory Committee Plan Update Kick-off

16, 2022 Kick-off Meeting Meeting, the planning process and schedule was presented.
Committee members committed to the project and schedule. The
list of hazards and rankings from the 2017 plan update were
validated through a prioritization exercise. The previous plan
structure and content was discussed; a decision was made to
retain structure and general level of content. The update process
and role of the Mitigation Advisory Committee members, project
schedule, and desired plan outcomes were discussed.

November Risk Assessment The hazard identification and risk assessment results were
16, 2022 Results and Goals presented with maps and data provided in a power point
Update Workshop presentation. The 2017 plan goal was reviewed and revised into

four new goals. Public outreach needs were discussed.
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December Mitigation Strategy
14, 2022 Development
Workshop

February Plan Draft Review
1,2023 Meeting

Chapter 2. Planning Process

Reviewed the project status, mitigation goals, and action
prioritization methodology. An Airtable database was used to
discuss and make decisions on the actions for the updated
Mitigation Strategy. Discussions were held throughout the
presentation so Dewberry could gather feedback from the
Mitigation Advisory Committee.

An overview of the 2023 Draft Hazard Mitigation Plan was
presented to the Committee. There was then a discussion with
Committee members to answer questions and gather feedback on
the Draft Plan. The meeting closed with a discussion on next
steps in the planning process and an open forum for questions or
comments from the Committee.
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Table 7:Mitigation Advisory Committee Meeting Summary and Attendance

Prince
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Office of Homeland
Security

Ronald Gill

Meloyde
Batten-
Mickens

Joey
Henderson

Alexandra
Harris

Ehsan
Bahador

Dawn
Hawkins-
Nixon

Lilantha
Tennekoon

Patrick
Callahan

Jeffrey
DeHan

Office of Homeland
Security

Office of Homeland
Security

Office of Homeland
Security

Office of Homeland
Security

Dept. of Environment

Dept. of Environment

Dept. of Environment

Dept. of Environment
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Sudanshu
Mishra

Frank L.
Galosi

Joanna
Smith

Major
Anthony
Cline

Chief James
McClellend

Erv Beckert

Mary Sherrill

Sangrea
Watkins

Rey De
Guzman

Behdad
Kashanian

Dept. of Environment

Dept. of Environment

Dept. of Environment

Police Dept.

Fire/ Emergency
Medical Services

Dept. of Public Works
and Transportation

Dept. of Public Works
and Transportation

Economic
Development
Corporation

Dept. of Permitting,
Inspections, and
Enforcement

Dept. of Permitting,
Inspections, and
Enforcement
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Courtney
Mariette

Mychael
Dickerson

Gary
Cunningham

Wanda
Ramos

Andree
Checkley

Katina
Shoulars

Cathy
Stasny

Joanne Barr

Robert Love

James
Carter

Office of Community
Relations

PG County Public
Schools

PG County Public
Schools

Dept. of Parks and
Recreation

Dept. of Parks and
Recreation

Dept. of Parks and
Recreation

Dept. of Family
Services, Area Agency
on Aging

Administration

Economic and
Community
Development

Homeland Security
Critical Infrastructure
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Christina
Cornwall

Miles
Roesner

Jesse Delph

Caitlin
Whiteleather

Joshua
Norris

Kelly Flint

Stephanie
Robinson

Courtney
Gosse

Erin Meyer

John Bailey
v

Dept. of Emergency

Services

Dept. of Information

Technology

Maryland Department

of Emergency

Management (MDEM)
Maryland Department

of Emergency

Management (MDEM)
Federal Emergency
Management Agency
(FEMA) Region llI
Maryland Department
of Environment

Emergency

Management, City of

Bowie

American Red Cross

University of Maryland

Camps Springs Civic

Association
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Lakia Prue

Cary Nelson

Dr. Toye
Latimore

Sarah Cauvitt

Charles
Hawkins

Earle A.
Gumbs

Regina Jeter

Dennis
Serette

Antewan
Brown

Ol af dl

Pedersen Il

Binkley Towns
Homeowners
Association

Brook Manor Civic
Association

Founders Woods
Homeowners
Association

Indian Head Hwy Area
Action Council

Tantallon North Area
Civic Association

Hillcrest-Marlow
Heights Civic
Association

Apple Grove Squires
Woods

Barnaby Manor Civic
Association

Birchwood/Clearview
Civic Association

PEPCO
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Ervin
McDaniel Il

Michael
Block

Sara
Basehart

Joanne Hall
Barr

Carreen
Koubek
Kim Finch
Stephanie
Dalke

Brandy
Espinola

Brian K.
Lee*

Daniel L.
Dornan*

Baltimore Gas &
Electric Company

Washington Suburban
Sanitary Commission
Water

Independence Now

City of Laurel

Office of City
Administrator, City of
Laurel

Prince Geor
County Planning
Department,
Environmental Section
University of Maryland
T Environmental
Finance Center (EFC)
University of Maryland
1 Environmental
Finance Center (EFC)

City of Laurel

Prince Geor
County
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Bill Bailey* City of Laurel X

* Not in the Mitigation Advisory Committee, but contributed their subject matter expertise to the planning process
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C. Public Participation and Stakeholder Engagement

C.1. Public Participation

The public involvement element of the planning process involved a hazard mitigation survey, an online Story Map
and community mapping opportunity, a hazard mitigation planning webpage, two virtual public meetings, and a draft
review period. Further details on the virtual public meeting are shown in Table 8. The hazard mitigation survey was
available online to the public from November 1, 2022 i January 3, 2023. The survey was promoted via social media
(Appendix B) and shared through the following local community channels:

1 County Department of the Environment Twitter account

1 County Office of Emergency Management Facebook page
1 NextDoor
1 County ConnectPrinceGeor geb6s Facebook page
1 County Reddit page
External public participation was initiated in November

Security supplemented by efforts of the Prince Georgeobs

Examples of community outreach and engagement include a public meeting held on November 6, 2022, to update
the public on the 2023 hazard mitigation update process, share risk assessment results, field questions, and discuss
their thoughts and concerns for their community.

Prince George's County citizens were notified of the plan revisions and asked to participate through posts on
Facebook, Twitter, Reddit, and on the Emergency Management section of the county website. This method of
soliciting public participation in the plan will be utilized during the next 5 years.

Table 8: Public Meetings

Date Meeting Summary
November Public Meeting #1 During the first Public Meeting, an overview of the planning
9, 2022 process, current progress, preliminary results from the risk

assessment, and discussion of potential planning goals were all
presented. The public also had an opportunity to give input and
ask questions, and were provided with opportunities for further

involvement.
February Public Meeting #2 During the second Public Meeting, an overview of the 2023 Draft
2,2023 Hazard Mitigation Plan was presented. Additionally, there was a

discussion to gather feedback from the public on the Draft Plan.
The meeting closed with next steps in the planning process and
an opportunity for the public to ask further questions.
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C.2. Public Survey Results

The public survey collected a total of 39 responses from
workers, and students, faculty, and staff of colleges and universities in the jurisdiction. The survey was conducted

from September to December of 2022 and included several questions on hazard awareness, hazard mitigation

techniques, and hazard mitigation preferences. Three quarters of the respondents to the survey were residents of
Prince Geor.Asid® FomCesidents, gther respondent types included people who work in the County or

who represent a federal/state/private agency or organization with a vested interest in Prince George's County.

Over half of the survey respondents reported that they live in the Berwyn Heights community of the County. The
community with the second highest number of respondents was Greenbelt. No respondents reported they live in the
City of Laurel. The fAOthero responses i n ohedrdneChapel®aks.r es po

Survey respondentsd reportFiglkexX ommuniti es are shown 1in

Other (please specify) 10% (3)

Upper Marlboro 3% (1)

Greenbelt 14% (4)

Edmonston 3% (1) —

College Park 3% (1) Berwyn Heights 66% (19)

Figure 3: Public Survey Respondent's Communities

Prince Georgeds County resident s -elatedacdowimd-relatet sederestormsit f | o
In line with these concerns, more than half of respondents reported that their home, business, community, college or
university, or organization had been previously affected by either a flood, high winds, or wind-related or flood-related

severe storm. Additionally, more than half of respondents reported winter storm/blizzard ranked as a hazard that has

had the biggest impact on the County, ranking high among the most impactful hazards. All responses to the hazard

that has had the biggest impact on the County are shown in Figure 4.
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Flooding

(riverine or... _ e
Severe Storm

Flood-Related) 69%
Severe Storm

(“rind—ﬂelated) _ 65%

Winter

Storm/Blizzard 58%

Extreme Heat

3

Hurricane/Tropi 35%
cal Storm
Extreme Cold 31%
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©
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Earthguake 8%

Land Movement
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]
-
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Wildfire
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Figure 4: Hazards with the Largest Impact on the County

Although flooding is a top concern for County residents, 68% do not have flood insurance. Respondents reported
multiple reasons for not having flood insurance, with the most common reasoning being that they are not required to,

or they do not thinktheyneed i t. Residents who cited fiotherodo reasons
insurance for their home. Survey respondents reported many occurrences of past home flood damage, with the
majority of responses relating to flooding in the basementofr esi dent sd homes. Additional

inadequate storm drainage worsening property damage due to flash flooding. However, perceptions of hazards do
not appear to affect residents6 deci si omdentssaidthaywaldi n t
repair or rebuild their property in the same location if a disaster substantially damaged their home.
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Prior to taking the survey, only 33% of respondents knew
plan. Similarly, only 44% of respondents are signed up for the Al
and 30% of respondents had never heard of Alert Prince G
among the public of tatoreff@s.untyés hazard mitig

Survey participants were asked what they believed the mo
take to mitigate hazards and become more resilient over time. Residents could select multiple important actions.

More than two-thirds of respondents cited localized flood-risk reduction projects, the most of any action. Other

commonly cited actions included providing technical assistance to residents, businesses, jurisdictions, and

organizations to help with hazard mitigation (63%), outreach and education to residents to help with hazard

mitigation (59%), enact and enforce regulations, codes and ordinances, such as zoning regulations and building

codes (56%), and implement a warning system to alert the public of impending hazards (56%). When asked to

identify one mitigation action the County could take, many respondents provided open-ended answers related to

flood and stormwater mitigation projects, public education and outreach to vulnerable populations about hazards,

and taking action to reduce power outages due to tree damage.

Overall, the hazard mitigation survey illustrated Prince
storms, and high winds. Only one third of survey respondents knew that the County maintains a hazard mitigation

plan. This highlights the need for a strong hazard mitig
the risks and vulnerabilities outlined later in this plan, as well as the concerns of residents, especially flood-risk

reduction projects.

C.3. Stakeholder Engagement

I nternal stakeholder engagement began in September 2022
and City of Laurel Mitigation Advisory Committee were notified that the plan would be updated, and the committee

would be revitalized to reconvene at a project kick-off meeting on September 16, 2022. Additional invitations to

serve on the Mitigation Advisory Committee were sent out to a wider group of people that included significantly more
stakeholders from within the County and City, throughout the communities, and at the state/regional levels. The
stakeholder groups invited to participate through either the Mitigation Advisory Committee or draft plan review
opportunities include the following:

9 The25incor por ated municipalities |l ocated in Prince Geor g:¢
authority and the City of Bowie, which retains some land use authority.

T I'nterested parties on Pl anni nmailsBmatasrmaidtanedpby kdrylacd- n ot i f i c

National Capital Park and Planning Commission (civic associations, neighborhood associations, etc.)

Dam Owners

Utility companies (e.g., PEPCO, Baltimore Gas & Electric, WSSC Water)

Emergency managers of adjacent counties (Montgomery, Howard, Charles, Calvert, Anne Arundel)

Red Cross National Capital & Greater Chesapeake Region

University of Maryland

Maryland Department of Emergency Management

Maryland Department of the Environment

Natur al Resources Conser vat i ochCoervationist e , Prince Geor ge

= =4 4 -4 -4 4 - -

Engagement of community stakeholders in the review of the 2023 HMP has been an ongoing effort. In addition to
posting a digital version of the HBMakeholderstvdreeencBuraged me Geor g
provide input through the community hazard mapping activity in the 2023 HMP virtual Story Map, Hazard Mitigation

Survey, and Draft HMP Review Survey.Pr i nc e Ge or @fide of Haneeland tSgcurity staff continue to use
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an open floor (or unarranged times) during meetings and trainings to solicit feedback and discuss the 2023 HMP
with community stakeholders.

June is Prince Georgebdbs County Flood Awareness Month whi
stakeholders to the Hazard Mitigation Planning process and flood awareness through several intensive activities.
Each owner of flood pronepr operty depicted on the Countyds Flood | nsu

Special Flood Hazard Area is sent a letter encouraging the purchase of flood insurance even if not lender required,

mitigation options and sources of more informationt hr oug h t h e -Hased FoodplairsLooke Fool and

other programs. The City of Laurel Emergency Manager apprised internal City staff of plan update status at weekly
department director meetings. City of Laurelh o meowner 6 s association have been bri
are on the cityds website encouraging citizen comment.

A summary of Prince Geor g eodteaciCaffarts, scanned mdterils, dng screei captarasr e |
of messaging are in Appendix B.

C.3.a. Dam Safety Coordination

Dam owners and dam safety experts were both asked to provide input into the HMP as well as provide general
feedback. A Dam Safety Representative was consulted from the outset of the planning process and was included on
the Mitigation Advisory Committee. Emergency Action Plans, mapped inundation zones, location and size of the
population at risk, and potential impacts to structures were all integrated into the plan. The Dam Safety Permits
Division of the Stormwater, Dam Safety, and Flood Management Program within the Maryland Department of the
Environment reviewed the draft Dam and Levee Failure section in Chapter 4, dam-related mitigation and adaptation
actions, and appendices for accuracy and completeness.

While all dam owners were offered opportunities for involvement, four provided feedback on the draft HMP or
participated in the Mitigation Advisory Committee. They included:

T Prince Georgeds County DepStormwater Managenfentt he Envi ronment
1 PrinceGeorgeds County Depart--kbodtManagementhe Envi r onment

i City of Laurel Department of Emergency Services

i City of Bowie Emergency Management

The dam owners approved of the HMP and had no major concerns or comments; however, they did state interest in
being included in any future planning or discussions regarding their affected dams

C.3.b. Virtual Story Map

A virtual Story Map was created in ArcGIS Online and presented to the public to collect community hazard location
information. The Story Map contains background information on the HMP update, as well as the purpose of Hazard

Mitigation Plans. Additionally, there is a section of the Story Map thatl i st s t he identified hazart
County and the City of Laurel that are discussed in the Risk Assessment chapter of this Plan. The public could

identify community problem areas through a survey linked in the Story Map, shown in Figure 5.
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Prince George's County Community Problem Areas

elp us identify hazard problem aress in Prince George's County! Hazard
Hel tify hazard probl P G County!
problem aress refer to locations that have known recurring issues with
floeding, landslides or other relsted issues

Hazard Type®

Location Description

1000

Description of the Problem™*

1000

Attach Photos and Videos (optional)

Select Location

Specify the location for this entry by searching on the map.

Sallsbury

armir. FAQ, NOAA USGES, SPA, NP3 Powered by Eari

Figure 5: Community Problem Area Survey

Seven community problem areas were identified by members of the public through the survey. The location of the
community problem areas identified through the survey are shown in Figure 6. A description of each identified
problem area is shown in Table 9. Six out of the seven responses were for flooding hazards, and one response was
a wind-related hazard.
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Figure 6: Community Problem Areas Map
Table 9: Identified Community Problem Areas
Hazard Type Location Description Description of the Problem

Insufficient stormwater drainage
leads to stormwater filling up a
below-grade concrete walkway.
Flooding n/a During the flooding of August
10, the first floor of an
apartment building was flooded
here.
Recent windstorms, especially
in 2022, caused power outages.
Pepco tree trimming a few years
ago reduced the problem, but
work needs to continue to
reduce vulnerability.
Streams in the back of single
Flooding Fort Washington, MD family homes located on
Founders Terrace.

Severe Storm (Wind-Related) Greenbelt Area
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Hazard Type Location Description Description of the Problem
During bad rain storms the

Flooding Parking lot for office building parking lots in this area flood
pretty bad.

During heavy rains select areas
along the Collington Branch
flood and roads need to be
closed until the water recedes.
The areas primarily affected by
the water are 202 @ Marlboro
Town of Upper Marlboro, streets  Pike and up to Peerless
Flooding and surrounding areas along the Avenue. The other area is
Collington Branch. further downstream where the
Collington Branch passes under
Water Street between Judges
Drive and Rt. 4. This is a well-
known problem area and may
already be part of a mitigation
plan.
Port towns including

Port towns includin
ort towns including Bladensburg, Edmonston,

Bladensburg, Edmonston,

Flooding e Ch Sk, Gl Cottage City, College Park have
. always flash floods due to the
Park, and Hyattsville .
old drainage system.
. 8900 Block 59" Avenue, Berwyn More incidents of flooding from
Flooding

Heights, MD rain storms.

D. Community Lifelines

Lifelines are systems, like roads and power, that allow critical government and essential business operations to
continue. Lifelines are essential to human health and safety, and/or economic security. The framework of lifelines
was to give common definitions and terminology when talking about various hazards or incidents and what may or
has been affected, and to help formulate a response to an incident, as well as prompt mitigation before such an
incident may occur. This framework allows emergency managers to:

i Characterize the incident and identify the root causes of priority issue areas.
i Distinguish the highest priorities and most complex issues from previous incident information.

A lifeline enables the continuing operation of critical government and business functions during a hazard or other

incident and is essential to human health and safety, and/or economic security. Lifelines (Figure 7) include police

and fire departments, hospitals, power plants, arterial roads, grocery stores, and the cellular towers that connect
everything. These often-i nt er connected systems are, simply put, essent
Examples of this are:

1 The most fundamental services in the community that, when stabilized, enable all other aspects of society to
function.

1 The integrated network of assets, services, and capabilities that are used day-to-day to support the
recurring needs of the community.
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1 When disrupted, decisive intervention (e.g., rapid service re-establishment or employment of contingency
response solutions) is required to stabilize the incident.

EROE@®W®®

Figure 7: FEMA Community Lifeline Categories

D.1. BRIC and Community Lifelines

Resilient | ifelines help build resilient communities. Th
mitigation to reduce risk to lifelines before a disaster and to quickly stabilize a community after disaster by

preventing cascading impacts. BRIC mitigation grants can go toward projects which mitigate these structures,

facilities, and systems. Lifeline-focused mitigation projects could involve a wide variety of public, private, and non-

profit organizations. Framing mitigation projects in the terms of which community lifelines are being improved gives a
mitigation project a higher chance to be awarded a BRIC mitigation grant.

Chapter 2. Planning Process 42



Prince Georgeds Co davaryMitkgatiOm Rlap 2023 Laur el

Chapter 3. Community Profile

This chapter contextualizes the HMP by providing backgroundon Pr i nce Georgeds County
City of Laurel.

Prince George's County is part of the greater Washington-Baltimore metropolitan area. The county is
approximately 499 square miles (mi?), 483 mi2 comprised of land and 16 mi? of water. Prince Geor g e 6 s
County is surrounded by Anne Arundel County and the Patuxent River to the east, Calvert County to the
southeast, Charles County to the south, Howard County to the north, and Montgomery County to the
northwest in Maryland. Washington, D.C. and the Potomac River lie to the west. The county border with
Fairfax County and Alexandria, Virginia is the Potomac River shoreline along the Virginia coast.

Al t hough there are 27 separate incorporated municipal.i!
County, only the Cities of Laurel and Bowie retain some degree of land use authority. Only the City of

Laurel is recognized separately by FEMA and administers its own floodplain management ordinance, so

the City of Laurel 6s part i ctheplantas acsseparat@aentitybnghe planhingc or por at
process with specific community profile information detailed in Chapter 3.

A. Physiography

Prince George's County lies in the Atlantic Coastal Plain, and its landscape is characterized by gently
rolling hills and valleys, but can be locally quite rugged where short, high-gradient streams have incised
steep ravine systems. Along its western border with Montgomery County, Adelphi, Calverton and West
Laurel rise into the Piedmont, exceeding 300 feet mean sea level (MSL) in elevation. The Piedmont is
characterized by deeply weathered, poorly exposed bedrock and a rolling topography. The Fall Line,
which delineates the division between Coastal Plain and Piedmont, is the easternmost extent of rock-filled
river rapids, the point at which east- flowing rivers cross from the hard, igneous, and metamorphic rocks
of the Piedmont to the relatively soft, unconsolidated strata of the flat Coastal Plain. Figure 8 shows the
States of Maryland and Delaware divided into their respective physiographic provinces.

Physiographic Provinces of Maryland and Delaware

B Appalachian Plateau
@ Valley and Ridge
@ Blue Ridge P
O Piedmont
@ Coastal Plain . b
— County Boundary g '
' =EUSGS

Figure 8: Physiographic Provinces of Maryland and Delaware
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B. Hydrology

Prince George's County lies within two watersheds: the Patuxent River and the Potomac River, both of
which are a part of the greater Chesapeake Bay Watershed.

The Potomac River Watershed covers 14,670 square miles: Virginia (5,723 mi2) Maryland (3,818 mi?)),
West Virginia (3,490 mi2)), Pennsylvania (1,570 mi2), and the District of Columbia (69 mi?)). Based on
information from the 2019 National Land Cover Database (NLCD) which is the most current land use

database, the majority of the basinés | and area i s COV¢
landmakes up 14. 7% of the basinds | and area, while agricul
up 6% of the basindéds | and area. The Potomacés major tr|

Creek, the Cacapon River, Catoctin Creek, Conocoheague Creek, the Monocacy River, the North Branch,
the South Branch, the Occoquan River, the Savage River, the Seneca Creek, and the Shenandoah River.
The Potomac River watershed is mainly fed by the Anacostia River, Oxon Creek, Piscataway Creek,
Mattawoman Creek, Zekiah Swamp, and the Potomac River in Prince George's County.

The Patuxent River Watershed is fed mainly by the Patuxent River, Rocky Gorge Reservoir, and Western
Branch in Prince Geor ge?%mtisGwstynforgsted (43%) withoonlyeli0.8% Fis8 mi
acreage developed. The Patuxent River is the largest and longest river entirely within Maryland, and its
watershed is the largest completely within the state.

Significant water bodies in Prince Georgeds County 1incl
i Bald Hill Branch 1 Henson Creek
1 Base Lake 1 Horsepen Branch
1 Bear Branch 1 Indian Creek
1 Beaverdam Creek 1 Lake Artemesia
1 Black Swamp Creek 1 Lake Deborah
1 Carey Branch i1 Laurel Lake
I Cash Creek Lake 1 Northampton Lake
1 Charles Branch i1 Paint Branch
1 Chews Lake 1 Redington Lake
1 Collington Lake i1  Sligo Creek
1 Crow Branch 1  Walker Branch
1 Greenbelt Lake
C. Climate

The eastern half of Maryland lies on the Atlantic Coastal Plain, with flat topography and sandy or muddy
soil. This region has a humid subtropical climate, with hot, humid summers and a short, mild to cool
winter. This humid subtropical climate is strongly influenced by the Chesapeake Bay and the Atlantic
Ocean, both of which moderate the weather but do not prevent ice formation almost every winter on the
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bayds northern tributaries; summer calms can produce h

100% relative humidity. Average temperatures in eastern Maryland are 75°F in July and 35°F in January.

The Piedmont region has average seasonal snowfall totals generally exceeding 20 inches; temperatures
below 10°F are less rare than in the Atlantic Coastal Plain. Land use and development trends in Prince

Georgedbds County is characterized by highly urbani

areas in the southern area of the county. Between 2002 and 2010, the County experienced a 7.7%
increase in developed land and a 6.3% decrease in natural resource areasd agricultural, forest, and
wetlands.

D. Land-Use and Development Trends

The majority of residential growth between 1980 and 20108 measured by the number of issued building
permitsd occurred in County communities outside of the Capital Beltway (Route 95/495) and more
isolated from transit stations. However, approximately 60% of nonresidential growth occurred outside of
the Capital Beltway during this period. These trends are problematic because suburban development
during the past three decades has not been compact and has, as a result, consumed a disproportionate
amount of land and required an extensive new infrastructure investment. Between 2002 and 2011,
suburban development outside of the Capital Beltway accounted for 73% of all growth and 59% of all
consumed land, while more densely urban areas inside the Capital Beltway accounted for 25% of all
growth and only 5% of all consumed land.” This is because areas inside of the Capital Beltway have been

largely Abuilt outodo for several decades. Thwus, the

development.

Land use and development trends are documented by the United States Census Bureau and that
agencyds American Communi t yeMason WUnwersity siudy alsodhdradterized ,
county demographics. Chapter 3.E relies most strongly on Census Bureau data supplemented by the

Pl an 2035 Prince Geor geMay6A0ldr oved Gener al Pl an

As of May 2014, the highest percentage of the county (282,589 acres) is devoted to single-family dwelling
units (27%). Land dedicated to agricultural and natural resource activities accounts for 16.7% of the
county, while parks and open space, institutional uses, and vacant property consumes approximately
20% of land area. Only 37 acres, or 0.013%, of county land is classified as mixed use. It is anticipated
that mix use development will increase with new and re- development projects in the future. Table 10
provides a comprehensive list and description for each of these land use categories as of May 2014.

Table 10: Existing Land Use for Prince Georges County (2014)

Percent .
Lan Acr D ription
and Use cres Land Area escriptio
. Agricultural or natural resources
Agriculturali Natural Resources 47,134 16.68% gneu
activities.
Residentiali Single-Family 76,412 27.04% Single-family detached units.
Residentiali Attached 1,190 0.42% Single-family attached units e.g.

duplexes or

” Maryland Department of Planning 2010 Land Use/Land Cover Product Summary:
https://planning.maryland.gov/Pages/OurWork/landuse.aspx
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Land Use

Residentiali Townhouse

Residentiali Multifamily

Commercial
Office

Industrial

Institutional

Transportation and
Utilities
Parks and Open Space

Vacant

Mixed Use

Total

Prince

Acres

4,878

5,431

5,832

3,446

8,150

32,662

7,186

34,475

55,756

37

282,589

Georgeods

Percent
Land Area

1.73%

1.92%

2.06%

1.22%

2.88%

11.56%

2.54%

12.20%

19.73%

0.01%

100.00%

C o tavary Mitggati@n Rlan 2023

Description

triplexes.

Single-family townhouse units.

Multifamily units e.g. apartments or
condos.

Commercial e.g. shopping, service,
trade, or restaurants.

Offices.

Industrial, manufacturing, and
storage.

Social, institutional, or public
facilities.

Transportation and utility-related.

Parks and open space.

Undeveloped land.

Single lot Mixed-use, typically
housing office above retail or retail.
All land areain PrinceGe or g e 6
County

Development trends are a notable topic when considering hazard risk. New development in the County

has occurred withint h e

development. Pr i nc e

Bel tway i
Georgeds

support of
C o0 u nuthygrily sepdRerecent developmene atdurringy

t he Co dorientgdd s

in the Brentwood/Mt. Rainier neighborhood area. These recent developments are located outside of the
Special Flood Hazard Area, decreasing the communities vulnerability to flood hazards.

Future Pri

nce

Georgeos

future growth and development should be concentrated. Land use areas are characterized by three
fi t i &ensralived future land use in the County is shown in Figure 9. Plan 2035 delineates Priority
Preservation Areas and is committed to maximizing development in its mixed-use Regional Transit

Districts, many

centered

proxi mat e

t o t8M @01k studyrby tredGgorge 5

Mason University Center for Regional Analysis (GMU) concluded that robust economic growth in the
region cannot be guaranteed unless the housing preferences of the workforce have been met. The study
recommended that most of the new housing be in compact developments with convenient access to jobs

and transportation options to meet growing demand for mixed-use, walkable, transit accessible
communities. The density of the Regional Transit Districts is often noticeably greater within a quarter mile

of Metro and lightrailst at i ons.

The

Countyos

greatest

and generate the type and scale of economic development opportunities that will enhance its
competitiveness within the region will rest on creating and enhancing these Districts shown in approved

8 Metro Stations: https://www.mncppc.org/1698/Metro-Stations
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sector and master plans. The County Department of Planning and the Maryland-National Capital Parks
and Planning Commission continue to modify community plans and zoning to meet Plan 20356 s w.i si 0
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Figure 9: Future Land Use Map for Prince George's County
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Plan 2035 notes that 90% of approved by unbuilt development is located outside of the Capital Beltway.
Land use is characterized by three tiers, shown in Table 11.

Table 11: Prince George's County Growth and Consumption by Tier

Tier Growth Rate Total Land Consumption
Developed Tier 25% 5%

Developing Tier 73% 59%

Rural Tier 2% 36%

E. Population

The United States Census Bureau's Population Estimates
Maryl andds popul ation as 95 5-1.20changedronotfe Agriul| 2020U.S. 202 1 . T
Census count. Compared to the 2010 U.S. Census, the County has seen a population change of +12.0%.

As of December 2020, the Maryland Department of Planning, Projections and State Data Center projects

the population of Prince Ge0by@®s whicwoulthanlybeta8.0% e about 9
increase from the most recent 2021 estimate from the Census Bureau. This projection was created

without 2020 Census data, so if the Statebés 2020 proje
Census population (967,201) and the same annualized growth rates are then used on the new baseline, a

new projection for the Count yBasedpnahswcimalativeanformation, 2045 i s
the population of Prince Geor geabaut70Q% highérthanthge ma&st0 45 i s e s
current (2021) estimate. Table 12s hows t he popul ation projections for Pr

Table 12: Population Projections for Prince George's County and the City of Laurel

Statistic City of Laurel Prince Geor g:¢
Population, Census (April 1, 2010) 25,115 863,420

Population, Census (April 1, 2020) 30,060 (+19.7%) 967,201 (+12.0%)
Population Estimate (July 1, 2021) 29,490 (-1.8%) 955,306 (-1.2%)

Projected Population (2045) N/A 983,870 (+3.0%)

Source: United States Census Bureau QuickFacts; Maryland Department of Planning, Projections and State Data Center,
December 2020

E.1. Race and Sex

According to 2021 US Census Bureau data, most of the p
reported to be of a single race (92.5%). Of the total population reporting one race, 59.9% were Black or

African American, 12.5% were White, and 3.8% were Asian. The Hispanic or Latino origin population was

reported as 20.4%. Table 13 shows County demographics.

9 This methodology does not consider any changes in the projected growth rates that may result from incorporating the 2020
Census data into the Stateds projection methodology.

Chapter 3. Community Profile 49


https://www.census.gov/quickfacts/fact/table/laurelcitymaryland,princegeorgescountymaryland/PST045221
https://planning.maryland.gov/MSDC/Documents/popproj/TotalPopProj.pdf

Prince Georgeds Co tawaryMitkgatOn Rlan 2023 Laur el

Table 13: Race Demographics for Prince George's County (2021)

White alone 12.5% 119,011
Black or African American alone 59.9% 572,018
American Indian and Alaska Native percent 0.5% 5,051
Asian alone 3.8% 36,355
Native Hawaiian and Other Pacific Islander alone 0.1% 571
Two or More Races 7.5% 72,039
Hispanic or Latino 20.4% 194,430
White alone, not Hispanic or Latino 11.6% 110,928

Source: US Census Bureau QuickFacts

In Prince Georgeds County, there are more females than
population, or 494,106 people. Male persons make up the remaining 48.3% of the population, or
461,200people. Table14s hows t he gender distribution for Prince Ge

Table 14: Gender Distribution of Prince George's County (2021)

Female persons 51.7% 494,106

Male persons 48.3% 461,200

Source: US Census Bureau QuickFacts

E.2. Lanquage

About 23.4% of Prince Geor ge fanaCcordingtoythe 2021sU.Sd@ensuss wer e f
bureau data. In addition, 28.2% of persons aged five or older do not speak English at home. These

statistics indicate that there may be a significant portion of the community that may require special

consideration when developing hazard reduction and outreach strategies for the community. Table 15

shows the | anguage statistics for Prince Georgeds Couni

Table 15: Language Demographics for Prince George's County (2021)

Foreign born persons 24.0% 228,914

Language other than English spoken at home, persons
age 5+ years
Source: US Census Bureau QuickFacts

28.2% 252,506
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E.3. Age

The 2021 U. S. Census Bureau data shows that about

is under the age of five while approximately 22.1% is under the age of 18. Additionally, approximately
14.5% of the population is age 65 and above. These figures are similar to the Maryland state averages,

with the exception of the 65 and over population, being 1.8% below the state average (16.3%). Table 16
shows the age statistics for Prince Georgeds County.

Table 16: Age Demographics for Prince George's County (2021)

Statistics Percent Population
Persons under 5 years 6.2% 59,229
Persons under 18 years 22.1% 210,912
Persons between 18 and 65 years 57.2% 546,563
Persons 65 years and over 14.5% 138,692

Source: US Census Bureau QuickFacts

E.4. Education

Data from the 2021 census estimates shows that about 87.2% of residents in the region graduated from

high school and 34.9% received a bachelordéds degree
population characteristics described in the previous paragraphs, are important to inform public outreach
programs. The content and delivery of public outreach

needs and ability to understand complex information. Table 17 summarizes education levels of Prince
Georgebs County.

Table 17: Education Levels for Prince George's County (2017-2021)

Statistic Percent Population
High school graduate or higher, persons age 25+ years 87.2% 794,000
Bachelor's degree or higher, persons age 25+ years 34.9% 317,782

Source: US Census Bureau QuickFacts

E.5. Income

As of 2021, the average median household income in Prince George's County was approximately

$91,124, less than half a percent of the state average according to the 2021 U.S. Census. About 11.5%
of residents within Prince Grydtne.dlisiae isGaatively cjoseltothate

of the national rate of 11.6% in 2021 and the state rate of 10.3%. The income levels indicate that some

residents in housing at risk may not have the resources available to them to undertake mitigation projects
that require self-funding. Table 18s hows t he i ncome data for Prince

Maryland.
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Table 18: Income Statistics for Prince George's County and the State of Maryland (2017-2021)

Statistic Prince George's County State of Maryland
Median household income (2021 USD) $91,124 $91,431

Per capita income in past 12 months (2021 USD)  $40,643 $45,915

Persons in poverty 11.5% 10.3%

Source: US Census Bureau QuickFacts

E.6. Housing

As of 2021, there were 362,251 housing units in Prince George's County according to the U.S. Census.
When considering mitigation options, special attention should be given to the difference in capabilities
between owners and renters. Housing mitigation projects, except for acquisition/demolition or elevation of
buildings in extremely high hazard landslide and flood areas. Table 19 shows the housing statistics for
Prince George's County.

Table 19: Housing Demographics for Prince George's County

Statistic Amount
Housing units, 2021 362,351
Owner-occupied housing unit rate, 2017-2021 62,2%
Median value of owner-occupied housing units, 2017-2021 $337,800
Median selected monthly owner costs -with a mortgage, 2017-2021 $2,212

Median selected monthly owner costs -without a mortgage, 2017-2021  $720

Median gross rent, 2017-2021 $1,593
Building permits, 2021 2,459
Households, 2017-2021 337,366
Persons per household, 2017-2021 2.78

Source: US Census Bureau QuickFacts

F. Business and Labor

The sectors with the most employees in Prince Georgeds

Educational services

Federal government
Transportation and warehousing
Retall trade

= =4 =4 -4 A

Information
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1 Health care
1 Accommodation and food services
1 Finance and insurance
1 Professional services
Table20l i sts the establishments with the highest number o

Table 20: The Ten Largest Employers in Prince George's County, MD, 2020-2021

Company Product/Service Number Employed

University of Maryland System Higher education 20,250

Joint 3ase Andrews Naval Air Facility MmNl aEon 17.500

Washington

U.S. Internal Revenue Service Revenug collection & data 4,735
processing

U.S. Census Bureau Demographic research & 4,605
analysis

Washmgton Metropolitan Area Transit P ——— 3,546

Authority

United Parcel Service (UPS) Ma”.& package delivery 3,000
services

NASA - Goddard Space Flight Center Space research 3,000

Prince George's Community College Higher education 2,045

MGM National Harbor Hotels and Gaming 2,000

Gaylord National Resort Convention Center Hotels and Conventions 2,000

Source: Maryland Department of Commerce Brief Economic FactsforPr i nce Georgeds County

Additional Ai mportant employerso as provided by Mitigatf
foll owing: Giant Food, Version, Safeway, Walmart, Home
Dimension Healthcare System.

The highest paid professions in the county during 2015 average between $75,000 and $90,000 annually:

1 Medical

i1  Architecture and Engineering

1 Computer and Mathematical

1 Legal

1 Management

i Life, Physical, and Social Science
As of 2020, there were a total of 15, 716employer establ
County, according to the U.S. Census. Table21ls hows business and | abor statisti
County. As of November 2022, the unemployment rate for

the Maryland State average of 4.3%.
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Table 21: Business and Labor Statistics for Prince George's County

Employment

Total employer establishments, 2020
Total employment, 2020

Total annual payroll, 2020 ($1,000)

Total employment, percent change, 2019-2020
Total non-employer establishments, 2019
All firms, 2017

Men-owned firms, 2017

Women-owned firms, 2017
Minority-owned firms, 2017
Nonminority-owned firms, 2017
Veteran-owned firms, 2017

Nonveteran-owned firms, 2017

Source: US Census Bureau QuickFacts

Georgeods

G. Future Growth and Development

Of the many priority policies presented in Plan 2035, one compelling strategy is i P o |11:iDarect a

Princ
15,716

274,678
13,593,029
+0.4%
87,879
11,615
6,759
2,490
4,885
5,269

854

9,385
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e Georgeds

majority of projected new residential and employment growth to the Regional Transit District in

accordance with the Growth
Growth Policy Map Areas with projected new dwelling units and new jobs from 2014 through the

Plan 2035 planning horizon of 2035.

Table 22: Plan2035 Growth Management Goals

Percentage of

Growth Policy Map New Dwelling

Areas

Units
Regional Transit 0
L %
District 20
Local Centers 25%

Local Transit,

Neighborhood & Campus  15%
Centers

Town Centers 10%
Employment Areas 4%

Chapter 3. Community Profile

Projected
Dwelling Units

31,500

15,750

9,450

6,300

2,520

Policy

Percentage
of New Jobs

50%

20%

15%

5%

20%

M.a Ppable 22 dligrns h e

Projected
New Jobs

57,000

22,800

17,100

5,700

22,800
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Percentage of

Growth Policy Map New Dwelling

Projected Percentage Projected

Areas : Dwelling Units  of New Jobs New Jobs
Units

Established Communities 20% 12,600 9% 10,260

Future Watgr & 0% 0 0% 0

Sewer Service Areas

Rural and 1% 630 1% 1,140

Agricultural Areas

Total County 100% 63,000 100% 114,000

Projected Growth

H. Transportation

The County contains a large portion of the Capital Beltway (1-95/1-495). After a decades-long debate,

construction began in late 2007 on an east-west toll freeway, the Intercounty Connector (ICC), which

extends I-370 in Montgomery County to connect I-270 with 1-95 and U.S. 1 in Laurel. The ICC was

completed in 2012. Other interstates that service the county include 1-95 and I-295. Interstate 95 is a

north-south route, being the primary route along the East Coast extending from Maine to Florida. 1-295 is

an eight-mile spur route connecting 1-95/1-495 and Maryland Route 210 near the Potomac River to

Interstate 695 and Washington D.C. Route 295 in the Anacostia neighborhood of Washington, DC.

Several large U.S. highways also service the region. They include: US 1, US 1 Alternate, US 50, and US

301. There is a total of 38 Maryland state roads that |

Fourteen Washingt on Metr o subway system stations are in Prince
terminus stations: Greenbelt, New Carrollton, Largo Town Center and Branch Avenue. There has been

much debate on the construction of the Purple Line, which will link highly developed areas of both

Mont gomery and Prince Ge o rMagldnd Trabsportation Aethority delacte@thel 6, t h e
Purple Line Transit Partners, a consortium led by Fluor Enterprises, to design and build the Purple Line

and to operate and maintain it for 36 years. Construction had been anticipated for late 2016, with service

projected to begin in 2022, but a legal challenge had stalled work on the new line. New projections have

the Purple Line completed by 2026.

The Maryland Area Rail Commuter Train service has two lines that traverse Prince George's County. The

Camden Line runs between Baltimore Camden Station and Washington Union Station and has six Prince
Georgeds County stops: Riverdal e Par k, CuelRaeectgaek. Par k, G
The Penn Line runs on the AMTRAK route between Baltimore Penn Station and Washington Union

Station. It has three stops in the county: Bowie State, Seabrook, and New Carrollton.

The Washington Metropolitan Area Transit Authority operates Metrobus fixed-route bus service and

Metrorail heavy-rail passenger service in and out of the County as well as the regional MetroAccess
paratransit system for the handicapped. The Prince Geo
Transportation also operates TheBus, a County-wide fixed- route bus system, and the Call-A-Bus service

for passengers who do not have access to or have difficulty using fixed-route bus service. Call-A-Bus is a
demand-response service which generally requires 14-days advance reservations. The County also

offers a subsidized taxicab service for elderly and disabled residents called Call-A-Cab in which eligible

customers who sign up for the service purchase coupons giving them a 50 percent discount with
participating taxicab companies i n Prince Georgeds and Montgomery Count
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The Coll ege Park Airport (est. 1909) is the worl ddés ol
adjacent College Park Aviation Museum. Residents also use Ronald Reagan Washington National Airport

in Arlington County, Virginia, Baltimorei Washington International Thurgood Marshall Airport near

Baltimore, and Dulles International Airport in Dulles, Virginia.

The Central Maryland Regional Transit bus system served the greater Laurel Maryland area and parts of

nei ghboring Ann Arundel , Howard and Prince Georgebds Col
Transportation Corporation in May 1987 by the Baltimore- Washington Corridor Chamber and began its

transit oper ataiRodeast ivGo y e ee luses servirg five vouteds.AThemon-profit

organization changed its status and name and rebranded its service in early 2013. During 2014, Howard

County initiated its own Regional Transportation Agency of Central Maryland recruiting Anne Arundel

County to join. Service through this system will serve citizen in the City of Laurel.

l. Infrastructure

The Public Service Commission of Maryland regulates gas, electric, telephone, water, sewage disposal
companies, and telecommunications companies. Infrastructure services are robust in the densely
populated areas of the county and within the City of Laurel. Services like solid waste pick up are more
limited in the more rural, southern areas of the county.

The following are the providers for the services mentioned:

i Electrici Prince Georgebs County is served by five elect
Energy, Baltimore Gas and Electric, PEPCO, and SMECO.

1 Natural Gas 1 Natural gas is provided to the County by Washington Gas and Baltimore Gas and
Electric.

1 Telephonei Local telephone service is provided throughot
Communications Inc. and AT&T.

1 Public Water and Wastewater i In the County, public water and wastewater treatment is
provided by the Washington Suburban Sanitary Commission. The City of Bowie has its own water
utility, providing water to 50% of Bowie residents. The City of Bowie also has its own waste water
treatment plant.

i Televisioni Cabl e television service is provided within F
FIOS, Comcast, and Xfinity along with satellite and internet providers.

i1 Internetil nternet is provided within Prince Georgebds Co
Xfinity.

J. City of Laurel

The City of Laurel features a landscape characterized by change since European settlement. Growth in
the City and surrounding areas has rapidly filled in the space between Baltimore and Washington during
the past three decades. Even with rapid growth, Laurel is a community with an identity and a particular
sense of place. This identity provides a perspective of the past, to which Laurel today and Laurel in the
future can relate. Laurel's history defines the character of the City; historic sites in the area provide the
opportunity to maintain this character, so that the future as a place of community traces back to early
colonial beginnings. Arrowheads, stone hatchets and other artifacts uncovered throughout the City of
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Laurel point to Native American habitation long before the colonists. Human civilization occupied the
upper reaches of the Patuxent River in and around the site of modern Laurel for more than 250 years.

Charles | of England granted Cecil Calvert the charter establishing the Maryland Colony in 1632. The
charter conferred upon Calvert almost complete control over the colony subject to continued allegiance to
the crown. In setting up his new colony, Calvert took for his model the existing social economic
institutions of England, transferring from the Thames to the Potomac the seventeenth-century manorial
system of England.

During World War |, Fort George G. Meade was established as a training camp at its present location.
Other federal facilities seeking large tracts of land close to Washington also moved into the area, bringing
jobs and business. The Department of Agriculture's Research Center at Beltsville was an important
addition to the area's economic base. These new developments did much to break the sense of isolation
brought on during the town's industrial decline earlier in the twentieth century.

In 1940 Laurel had a population of fewer than 3,000, but by 1950 the population had risen to nearly
4,500. Between 1950 and 1960 Laurel experienced rapid population growth, with the City's population
reaching 8,500 by 1960. This increase was accounted for, in part, by the annexation of land, which
extended Laurel's boundary south of Montrose Avenue. The decade of the 1960s brought a more
moderate rate of growth, with Laurel's population reaching 10,525 by 1970. With additional annexations to
the west and south, the City's population as of July 1, 2014 rose to 24,125. Now, the population of the
City of Laurel is estimated at 30,060.10

During the 1960s the Laurel mill site and railroad station still delineated the western and eastern extent of

the developed portion of Laurel. To the east, a belt of marshland and the Patuxent River defines the City.

The City annexed western areas extending a portion of its western boundary to Interstate 95 during 1968.

The annexation of property to the east, along MD 197 has evolved into an upper-income housing and

of fice compl ex, reflecting the rising value Laurel ds r
urbanized area toward Laurel, and Laurel's increasing orientation to Washington has reinforced the

southerly direction of growth in the area.

J.1. Location

The City of Laurel is located between the Baltimore and Washington Metropolitan Areas. As these two
metropolitan areas have continued to merge, their impact on the City of Laurel has dramatically
increased. Located within the northwest corner of Prince George's County, Laurel is also heavily
impacted by several other jurisdictions. To the north and northeast are Howard and Anne Arundel
Counties respectively with Montgomery County located approximately a mile to the west. Forming a
natural boundary to the north is the Patuxent River, which serves as the dividing line between the City of
Laurel and the two adjoining counties. A map of the City is shown in Figure 10.

10 United States Census Bureau QuickFacts.
https://www.census.gov/quickfacts/fact/table/laurelcitymaryland,princegeorgescountymaryland/PST045221
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Figure 10. City of Laurel, Maryland

The Baltimore-Washington corridor has continued as the fastest growing region within the State of
Maryland. The Baltimore Region consists of Anne Arundel, Baltimore, Carroll, Hartford and Howard
Counties and Baltimore City. The Washington Suburban Region includes Frederick, Montgomery and
Prince Georgeds Counti es. Due to its stragiegtheiaccasl ocat i o1
surrounding the City of Laurel have witnessed dramatic growth rates. Since the 1974 Master Plan, the
most significant of these growth areas has been in Columbia in Howard County and the US 29 corridor in
Montgomery County. The Columbia 14,000-acre planned community located midway between Baltimore
and Washington, DC, is approaching build-out and with a 2007 population of almost 100,000 with a
planned population of 110,000. Due to development factors including the use of transfer development
rights, much of Montgomery County's growth has occurred along US 29, which has been made more
accessible to the City of Laurel by improvements to MD 198.

J.2. Community Assets

The following community facilities/assets are vital to the continuity, sustainability, and resilience of the
City of Laurel:

i1 City Hall Municipal Center i This facility houses the main City government offices to include the
Mayor, City Council, City Administrator, Deputy City Administrator, Emergency Manager, Budget,
Finance and Human Resource Office, Fire Marshal & Permit Services Office, Public Information &
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Communications Office, Economic & Community Development Office & Information Technology
Of fice and the U.S. Passport Office is wittin this
(EOC) is located within this facility and this facility serves as a backup site for the Laurel Police
Department s di spatchers/ communications operations.
1 Laurel Police Departmenti Thi s faci |l ity hsewisedslicetDapartm€ntwithad s f ul |
wide variety of police functions, to include prisoner holding cells, dispatch communications office,
administrative offices, patrol offices, investigation offices, and special operations offices. This
building houses a conference hall which is open to the public and is used to host special events &
functions. This facility is used as a storage site for the Laurel Police Departmenté s v ehi cl es,
trucks, & specialty vehicles used for both normal & emergency operations. This facility houses
several City Continuity of Operations Plan alternate work locations.
1 Laurel Volunteer Fire Department i This facility is a two-level building with 4 drive-through bays
that houses the entire volunteer fire department for the City of Laurel. The upper level of the
building is dedicated to the operations branch of the department, while the lower level houses the
administrative branch. The facility contains offices, a gym, a kitchen, meeting rooms and bunk
rooms for male and female fire fighters.
1 Laurel Volunteer Rescue Squad i This facility houses a private, nonprofit corporation that
provides medical, rescue, and fire services to the Greater Laurel area. The facility houses state of
the art heavy rescue equipment, a rescue engine, fire engine, water rescue team gear/equipment,
two rescue boats, two Basic Life Support ambulances, and support vehicles. The Laurel
Volunteer Rescue Squad utilizes this facility and the contained equipment to respond to over
7,000 calls for help annually.
1 Department of Public Worksi Thi s facility consists of 3 major st
full-service Public Works Department (DPW). Additionally, this site is the storage facility for all the
Cityés fleet of trucks. The Cityds Office of Emerge
are stored at this facility. Building one houses the main full service DPW offices to include:
administrative offices, transportation offices, DPW Emergency Operations Center, vehicle
maintenance & repair operations, etc., building two is used to store equipment, materials, and
supplies used by DPW to support a wide range of both normal & emergency operations, and
building three is DPWbs salt dome that stores road
and events.
1 Department of Parks and Recreation Operations i This facility consists of 2 major structures
t hat houses b odericetPdrks & Rdcreatidh $P&R) operations division and a
garage structure for the Citydéds Mobile Command Uni't
Building one houses the main full-service P&R offices to include administrative offices,
operational offices, emergency support functions office, equipment storage for both normal and
emergency operations, etc. This buiComdniuntg i s used as
OperationsPlans i t es and bui | di n gMadbilw €Gommand Brét emetgéney Ci t y 6 s
vehicle and Rehab/Canteen emergency vehicle used for local, county and regional emergency
incidents and special events.
1 Laurel Armory i Anderson Murphy Community Center i This Parks & Recreation Department
facility consists of a variety of both recreational and office spaces used to support both public and
City employee recreational, health & wellness operations. This facilityisusedas one of t he Cit
designated temporary emergency evacuation shelters during disasters or evacuation operations
and this building is used Camsmumty@peratibns PldnsitesPBaiRO6 s des i ¢
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site is also the designated Community OperationsPlansi t e f or the Cityb6s Emerge
Group for Community Operations Plan events.

1 Robert J. DiPietro Community Center i This Parks & Recreation Department facility consists of
a variety of both recreational and office spaces used to support both public and City employee
recreational, health & wellness operations. This f a
temporary emergency evacuation shelters during disasters or evacuation operations. This
building is used as one of the Parks & Recreati o n 6 s d eCommunity Operdtions Plan sites.

1 Public Schools i Laurel Elementary School, Scotchtown Hills Elementary School and Laurel
High School are all located within the boundaries of the City of Laurel.

1 Gude Mansion i This historic house is the location of the Parks & Recreation administrative
offices. This 3-story is responsible for receiving City business from the public as well as other City
departments.

J.3. Land Use and Development Trends

The City of Laurel of Laurel comprises a total of approximately 3,027 acres, or 4.73 square miles per the
City of Laurel General Plan, September 26, 2016. This figure represents an increase of 267 acres since
2008 or a total increase of 9.8 percent in area. This increase was due to two Mixed-

Use Transportationanne x at i ons; Andersonds Corner, 45 acres and St
These parcels were Avacanto prior to the annexation.

I n 2015, residenti al |l and use made up 990 acres (33 pe
acreage, which includes retail, office, and service delivery use totaled 433 acres (14 percent).

Public and Institutional land use, which includes active and passive parks and open space, churches,
schools, public and quasi-public uses totaled 791 acres (26 percent) while Mixed Use Transportation (M-
X-T) use totaled 87 acres (2.9 percent). Industrial land use totaled 154 acres (5 percent) and vacant land
totaled 82 acres (2.7 percent). The remaining 490 acres (16 percent) is streets and public rights-of-way.

Nearly 100 percent of the City of Laurel's area is either developed, has received approval for its
development, or is in some stage of development approval, as shown in Table 23. The City of Laurel land
area has increased by 96.58 percent since 1974 through annexation. Since the 1974 General Plan, there
has been a significant increase in developed land. This trend is indicative of the suburbanization of the
area and the evolving role of the City of Laurel as a full-service core urban area. These figures also reflect
land values within the City of Laurel, as well as its strategic location.

One land use type that has increased significantly in both percentage and acreage, is the Public and
Institutional Classification. This category includes active and passive parks, open space, churches,
schools, public and quasi-public uses. From 2005-2015, the total land devoted to these uses has
increased from 475 acres to 791 acres, a 66.5 percent increase. New land development includes
Greenview Drive Park, Bear Branch Stream Valley Park at the Greens of Patuxent, and the Stephen P.
Turney Recreation Complex. Greenview Drive Park and the Greens of Patuxent are located in the Special
Flood Hazard Area, increasing flood vulnerability for new developments in the City of Laurel. Since 2005,
land that has been donated to the City of Laurel has been open space, conservation, and forested areas.

Land devoted to transportation, including streets and public rights-of-way, has increased concurrently with
development. The 2015 acreage dedicated to transportation use was 490 acres compared to 411 acres in
2005, an 8.45 percent increase.
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As land prices have risen, undeveloped land within the City of Laurel has become extremely scarce.
There are a few infill lots scattered throughout the City. Residentially zoned land had previously provided
the bulk of inventory of vacant land. The 2015 vacant land category includes annexed areas which are
now within the City of Laurel since 2005. The City of Laurel's inventory of vacant land has dwindled to a

very small proportion, 3 percent.

The analysis of land use presented in the City of Laurel General Plan provides a depiction of current and

future trends. Due to robust commercial development and ease of access through various transportation

modes, Laurel has become a central business and retail center for areas proximate to the City. Increased
commercial office space has leveraged employment opportunities for City residents as well as nearby

Prince Georgeds

County,

Mont gomery County,

Howar d

growth of Laurel area brings challenges, it has also provided a diverse complement of amenities such as
increased public recreation and open space facilities and more diverse retail development. These trends
will inform future land use decisions.

There is very little vacant land within the City, but vacant parcels appropriate for infill development are
scattered throughout the City. Any sizeable development would require the assemblage of several

parcels and the razing of existing structures. To facilitate redevelopment and to create additional

economic development opportunities for property, the City Zoning Regulations were amended to create
Revitalization Overlay Areas. Revitalization Overlay Areas offer flexibility by offering intensification or
increased density of properties in Areas that are targeted for their potential economic development, for
superior amenities, land uses, or achieving superior land design.

The Revitalization Overlay to be an alternative form of development designed to facilitate redevelopment
and provide for specific land uses and configurations recommended for the continued development and
economic health, well-being and stability of city neighborhoods.

The major focus of future growth in proximity to the City is expected to take place in Konterra. A project to
build a new Konterra Town Center, a mixed-use shopping, entertainment, residential, and business
district is planned to begin construction in the upcoming years. Although the project is in the planning
stage, its ultimate build-out over a 20-year period is certain to influence a change in demographics for not
only the City but also the region. Specific land use, population and employment projections were not

available for the City.

Table 23. City of Laurel Land Use (2015)

Land Use

Single, two and
three family

Multi-family
Total Residential
Commercial

Industrial

Public &
Institutional

Transportation

2005

1.092

319
1,411
327
136

475

411
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Total Acres

2015

790

200

990

433

154

791

490

Percentage o f

2005
395
12%
51%
12%
5%
17%

15%

Cityods Tc

2015

26%

7%

33%

14%

5%

26%

165

61
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Mixed-use . 87 0% 3%
Transportation

Vacant 0 82 0% 3%
Total 2,760 3,027 100% 100%

Source: City of Laurel General Plan, August 2016

J.4. Population

The population for the City of Laurel is 30,060 as of the 2020 US Census Bureau population estimates.
This is a 16 percent increase since the 2010 Census. Table 24 shows the Population breakdown for the
City of Laurel. Projections are not available for the City through the US Census, the Maryland Department
of Planning, or in the City of Laurel General Plan.

Table 24. City of Laurel Population

Population estimate base, 2020 30,060

Veterans, 2016-2020 1,216

Source: U.S. Census Bureau QuickFacts

J.4.a. Race and Sex

According to the 2020 U.S. Census Bureau data, most of the population in the City of Laurel was reported
to be of a single race (83.1 percent). Of the total population reported to be one race, 50.7 percent were
Black or African American, 23.5 percent were White, and 8.3 percent were Asian. Only 18.8 percent of
the population were reported to be of Hispanic or Latino in origin. Table 25 shows the demographics for
the City of Laurel.
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Table 25. City of Laurel Race Demographics
Statistic Percent of Population Approximate Population

White alone, percent, 2020 23.5% 7,064

Black or African American alone,

7% 15,24
percent,20202010 50.7% 5,240
American Indian and Alaska Native alone, 0.6% 180
percent, 2020
Asian alone, percent, 2020 8.3% 2,522
Native Hawaiian and Other Pacific Islander

0.0% 0

alone, percent, 2020
Two or More Races, percent, 2020 6.6% 1,984
Hispanic or Latino, percent, 2020 18.8% 5,651
White alone, not Hispanic or Latino, percent, 18.4% 5,531

2020
Source: U.S. Census Bureau QuickFacts

According to the U.S. Census Bureau, there are more females than males in the City of Laurel. Female
persons account for 52.8 percent of the population, equaling 15,872 persons. Male persons make up the
remaining 47.2 percent of the population, equaling 14,188 persons. Table 26 shows the gender
demographics.

Table 26. City of Laurel Gender Distribution

Statistic Percent of Population Approximate Population
Female persons, percent, 2010 52.8% 15,872
Male persons, percent, 2010 47.2% 14,188

Source: U.S. Census Bureau QuickFacts

J.4.b. Language

About 28.9 percent of residents in the City of Laurel were foreign-born according to the 2020 U.S. Census
bureau data. Census data also reports that 34.3 percent of persons age five and older speak a language
other than English at home. These statistics indicate there may be a significant portion of the community
that would benefit from developing hazard reduction and outreach strategies in languages other than
English. Table 27 show the language demographics for the City.

Table 27. City of Laurel Language Demographics
Statistic Percent of Population Approximate Population

Foreign born persons, percent, 2016-2020 28.9% 8,687

Language other than English spoken at home,
percent of persons age 5 years+, 2016-2020
Source: U.S. Census Bureau QuickFacts

34.3% 10,311

Chapter 3. Community Profile 63

Laur el



Prince Georgebs Co davarygMitkatiCn Rlan 2023 Laur el

J.4.c. Age

The 2020 U.S. Census Bureau data shows that about 7.8 percent of the population in the City of Laurel is
under the age of five while approximately 24.7 percent is under the age of 18. Additionally, approximately
10.7 percent of the population is age 65 and above. Population over 65 in the City of Laurel is 5.6 percent
lower than Maryland state average of 16.3 percent. The five and under population in the City of Laurel is
2.0 percent greater than the Maryland state average of 5.8 percent. Table 28 shows age statistics for the
City of Laurel.

Table 28. City of Laurel Age Demographics

Statistic Percent of Population Approximate Population
Persons under 5 years, percent, 2020 7.8% 2,345

Persons under 18 years, percent, 2020 24.7% 7,425

zgzons between 18 and 65 years, percent, 64.6% 19,419

Persons 65 years and over, percent, 2020 10.7% 3,216

Source: U.S. Census Bureau QuickFacts

J.4.d. Education

Data from the 2020 Census estimates shows that about 88.6 percent of residents in the City graduated

from high school and 43.8 percent hold bachel ords degr
population characteristics described in the previous paragraphs, should be considered when creating

public outreach programs. The content and delivery of public outreach programs should be consistent

with the audi enc @alé29%shbwstle education dtasistics for.the City of Laurel.

Table 29. City of Laurel Education Statistics

Statistic Percent of Population Approximate Population

High school graduate or higher, percent of
persons age 25 years+, 2016-2020
Bachelor's degree or higher, percent of
persons age 43.8% 13,166
25 years+, 2016-2020

Source: U.S. Census Bureau QuickFacts

88.6% 26,633

These statistics are similar to the Maryland State percentages of 90.6 percent of persons graduated from
high school and 40.9 percent holding bachel oro6s degree.

J.4.e.Income

As of 2020, the average median household income in the City of Laurel was approximately $80,255,
which is approximately 7.8 percent less than the state average according to the 2020 U.S. Census
estimates. About 9.7 percent of residents within the City of Laurel live below the poverty line. This rate is
slightly below the state rate of 10.3 percent. These figures indicate that some families will not have
available resources for property mitigation projects requiring self-funding. Table 30 compares the income
statistics for the City of Laurel and the State of Maryland.
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Table 30. City of Laurel Income Statistics vs. State of Maryland

Statistic City of Laurel
Median household income (in 2015 dollars),

20112015 S

Per capita income in past 12 months (in 2020

dollars), 2016-2020 R
Persons in poverty, percent 9.7%

Source: U.S. Census Bureau QuickFacts

J.4.f. Housing

C o wlavary Mitkgati@n Rlan 2023

State of Maryland
$87,063
$43,352

10.3%

According to the 2020 U.S. Census, there were 9,647 households in the City of Laurel. When considering
mitigation options, special attention should be given to the difference in capabilities between owners and

renters. Table 31 shows the housing statistics for the City of Laurel.

Table 31. City of Laurel Housing Statistics
Statistic

Owner-occupied housing unit rate, 2016-2020

Median value of owner-occupied housing units,
2016-2020

Median selected monthly owner costs -with a mortgage, 2016-
2020

Median selected monthly owner costs -without a mortgage, 2016-
2020

Median gross rent, 2016-2020
Households, 2016-2020

Persons per household, 2016-2020

Living in same house 1 year ago, percent of persons age 1 year+,
2016-2020
Source: U.S. Census Bureau QuickFacts

J.5. Business and Labor

The sectors with the most employees in the City of Laurel are:

1 Retail trade

Information

Health care

Accommaodation and food services
Finance and insurance
Professional services

Community services

= =2 =4 -4 -4 -
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Percent of Population

43.7%

$281.500
$1,976

$677

$1,611
9,647

2.65

78.9%
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Table 32 lists the establishments with the top employers in the City of Laurel.

Table 32. City of Laurel Top Employers (2017)

Company

Booz Allen Hamilton
Safeway

Domino's

Marriott International, Inc.
Johns Hopkins University
Leidos

Harris Teeter

Y of Central Maryland
CACI

PETSMART

Source: SimplyHired for Laurel, Maryland

As of 2017, there were a total of 760 firms in the City of Laurel, according to the U.S. Census. Table 33

Pr

nce Georgeds

Product / Service
Management Consulting
Groceries

Restaurant

Hotels & Motels

Medical services
Research & analysis
Groceries

Community Services
Information

Retail Trade

Total Employed
825
716
658
543
497
471
436
406
364

348

breaks down business and labor statistics for the City of Laurel. As of September 2022, the
unemployment rate for the City of Laurel was 4.8 percent which is higher than the state average of 4.0

percent.

Table 33. City of Laurel Business and Labor Statistics (2017)

Company

All firms

Men-owned firms
Women-owned firms
Minority-owned firms
Nonminority-owned firms
Veteran-owned firms

Nonveteran-owned firms

Source: U.S. Census Bureau QuickFacts
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Number

760

362

180

208

405

41

571
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J.6. Future Growth and Development

TheCity of Laurel's |l ocation in one of the region's fasi
population will continue to grow. However, without additional annexations, further growth will be limited to
development in existing residential or open space areas and redevelopment.

Future population characteristics can be expected to follow general state and country-wide trends.. With
the general decline in birth rates as well as the continued maturing of the population born during the
1950s and 1960s, it is expected that the average age of Laurel residents could rise. This trend creates
implications for a variety of public services to support the elderly, including adequate and affordable
housing and accessible public transportation.

Trends influencing household size will also continue as an important factor for future land use decisions in

the City of Laurel. Census numbers for Prince Georgeos
size from 2.89 in 1980, 2.76 in 1990, 2.74 in 2000, but an increase to 2.78 in 2010, and 2.83 in 2020.

Similarly, the City of Laurel household size was 2.4 in 1980, 2.25 in 1990, 2.22 in 2000, 2.37 in 2010, and

an increase to 2.65 in 2020. Factors influencing household size include choices in lifestyle, housing

preferences, the number of two-income families and the available housing stock. One factor that may

partially offset the observed trend in drop in household size is the development of new housing. The

declining average household size reflects regional and national trends, which are the result of an aging

population and declining birth rates. However, with an increased amount of younger families moving into

the City, there will be a corresponding increase in thi
the next several years. As these families grow, it will be important to provide a sufficiently wide choice of

housing options.

Additional population trends which may be expected to continue to grow in the future include population
with more education experience and demand for professionals with higher education level. Other
anticipated trends include an increase in the number of two-income families and a relative increase in
household and per-capita income, which will be necessary to keep pace with the higher income housing
being built within the City.

J.7. Transportation

Laurel is traversed from north to south by U.S. Route 1 (US 1), which links Key West, Florida with the
Canadai U.S. border in Maine. On the west, the city is bordered by Interstate 95, and beyond the eastern
border lies the Baltimore-Washington Parkway. Crossing all of these highways is the east-west artery
Route 198 (MD 198), which intersects with US 1 in the heart of Laurel. Other major state roads in Laurel
are MD 216, which connects the city with southern Howard County, and MD 197, which runs from Laurel
to Bowie. The eastern terminus of MD 200 (the Intercounty Connector) lies just south of the city limits and
connects Laurel with Gaithersburg.

Two Maryland Area Rail Commuter train stations on the Camden Line to Baltimore and Washington, D.C.
are located in Laurel: Laurel Station and Laurel Racetrack Station, the latter with minimal service. Laurel
Station is a particularly notable example of the stations designed by E. Francis Baldwin for the Baltimore
and Ohio Railroad.

The Washington Metropolitan Area Transit Authority Metrobus service provides four lines into Laurel, and
local Connect-a-Ride and Howard Transit bus service is available. Several taxicab and shuttle services
also support the region.
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Suburban Airport, a general aviation airport, is located on Brock Bridge Road, nearby in Anne Arundel
County border. This airport provides general aviation access for medivac helicopters, flight training,
business travelers, and serves as a relief airport for light traffic into and out of the two major regional
airports. Baltimore-Washington International Thurgood Marshall Airport is within 15 miles and Ronald
Reagan Washington National Airport is within 25 miles of Laurel.

J.8. Infrastructure

The Public Service Commission of Maryland regulates gas, electric, telephone, water, sewage disposal
companies, and telecommunications companies.

The following is provider information for these services:

T

Natural Gas i Natural gas is provided to the City of Laurel by Washington Gas and Baltimore
Gas and Electric.

Telephone T Local telephone service is provided throughout the City of Laurel by Verizon
Communications Inc. and AT&T.

Public Water and Wastewater i In the City, public water and wastewater treatment is provided
by the Washington Suburban Sanitary Commission.

Television T Cable television service is provided within the City of Laurel by Verizon FIOS,
Comcast, and Xfinity along with satellite and internet providers.

Internet i Internet is provided within the City of Laurel by Verizon FIOS, Comcast, and Xfinity.
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Chapter 4. Risk Assessment

This chapter provides an overview of the natural hazards that have been identified as potentially
affecting Prince Georgeds Co uantagsesanmedt ofitlerriskstothe of Laur el
planning area.

A. Introduction

The purpose of the hazard risk assessment is to provide a County-wide overview of how various hazards

i mpact Prince Georgebs County and t he GCnhatunal-hazdrdsL aur el
identification, classification, and vulnerability indexing process to ensure that the hazard analysis is

comprehensive. The purpose of a risk assessment is to characterize hazards that threaten the County

and Cityodos peopl e, property, envi r ongrhe NitigatioraAuwsorg r i t i ¢ al
Committee to develop a comprehensive and effective Mitigation Strategy that is designed to reduce risks

of identified hazards. While new hazards are unlikely to emerge, evaluation tools and processes will

evolve, and hazard mitigation priorities will likely change in future risk assessment revisions.

Risk, for the purpose of hazard mitigation planning, is the potential for damage or loss created by the
interaction of natural hazards with assets, such as buildings, infrastructure, or natural and cultural
resources.t

A natural hazard is defined as an environmental phenomenon that has the potential to impact society and
the human environment. It has the potential to cause harm to people, property and infrastructure damage,
agricultural losses, damage to natural resources, business interruptions, or other types of harm or loss. In
comparison, a manmade hazard includes any disastrous event caused directly and principally by one or
more identifiable deliberate or negligent human actions. Technological hazards, a hazard originating from
technological or industrial conditions, including accidents, dangerous procedures, or failures, are also
considered a type of manmade hazard. Other than the consideration of dam- and levee-related hazards,
this plan only addresses natural hazards.

Identifying the hazard risks to a community is critical when determining how to allocate finite resources to
carry out appropriate mitigation actions. The risk assessment involves the following steps:

1. lIdentify hazardst hat can affect Prince Georgeébés County and
2. Assess the risk of each identified hazard with respect to:
a. Location: where it might affect the planning area,
Extent: its potential magnitude,
Previous occurrences: how often events have happened in the past,
Probability of future events: how likely they are to occur in the future,
Vulnerability: what parts of the community are most likely to be affected, and
Impacts: the potential consequences.

-0 20O

11 FEMA Local Mitigation Planning Policy Guide (April 19, 2022)
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With both this process and the organizationals t r uct ur e 2021 State Haza@ Mitigaton Plan
in mind, each hazard section is outlined according to the topics below.

Description

General definitions and characteristics of hazards are included in the risk assessment to provide a
common understanding as to what the event is and why it is of enough concern to make it a hazard
inPrince Georgeds Count.y and the City of Laurel

Location

Hazards occurringin Pr i nc e Ge o r qregé fsom gianal to jpocalized with some specifically
associated with the geologic attributes of a localized area. The geographic extent for each hazard is
presented in the text and supported by tables or maps where available and appropriate.

Extent (Magnitude/Strength)

Assessment of severity is expressed in terms of consequence of impacts, such as injuries and
fatalities; damage to personal property, infrastructure, state or local critical assets, and the
environment; negative effects on the economy; and the degree and extent to which the hazard
affects the ability to provide essential services.

Previous Occurrences

Every District in the County has experienced the adverse effects of hazards. Descriptions of previous

occurrences, or known hazard incidents, are included to help framethee x t ent of t he nazar do:c
onareasof Pr i nce Ge or.dnes@me caSes,etdileyl accounts are provided for significant

historic hazard events. Occurrences for every hazard from the 2017 Plan were reviewed and

updated. Detailed historic events and associated deaths, injuries, and total damage by county are

included for some hazards.

Probability of Future Events (Changing Climate Conditions)

The likelihood of a hazard occurring again looks toward past frequency to assist in determining the
probability of future occurrence. For some hazards, the future probability of events is further
supported by assumptions that favorable environmental conditions resulting in a hazard event will
continue to develop or persist.

FEMA now requires that states evaluate changes to climate conditions that may affect and influence

theirlong-t er m vul nerability. These changes to clim:.te cond
or Afuture conditionsodo throughout this Plan. 1he i mpa
intensity, frequency, and duration is analyzed for each climate-related natural hazard.

Vulnerability and Impact

Specific characteristics of local jurisdictions may make them more susceptible to damage from a
given hazard. It is important to understand the hazards that can have the biggest impact on a
jurisdiction and understand the components of vulnerability (people, property, economy,
environment, critical infrastructure, etc.) and potential losses.
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A.1. Summary of Changes

This plan update refreshes and expands upon content from the 2017 Hazard Identification and Risk
Assessment Section. As part of the update, the following changes were made to the risk assessment
chapter:

T Changed the chapter title from fAiHazard I dentificat.i
Analysiso to ARIi sk Assessment

19 The fiLand Movemento seabhdshi dwasorenamed to AL

1T The fAiDam Failuredo and fiLevee Failuredo sections were
section.

1 The risk assessment elements from the City of Laurel Flood Addendum were incorporated into
the ARiverine Floodo section

i1 Incorporated climate impacts (climate model projections) on the future probability of hazards.

1 Considered social vulnerability, future population (U.S. Census data modified with annualized
growth rates), and future development(Pr i nce Geor geb6s Dbazardeyposdarean 2035)
analyses.

1 Completed FEMA Hazus-MHV5.1( al s o r ef er r e ahalyses foatte fldoding, caastad )
flooding, hurricane, and earthquake hazard sections. Hazus was not used in previous plans.

1 Updated NCEI Historic Event tables for every hazard.

1 Created new maps and analyses for dam and levee inundation zones.

In addition, each hazard section was reformatted to improve clarity and increase alignment with

Ma r y | 2024Siate Hazard Mitigation Plan and the FEMA Local Mitigation Planning Policy Guide
(April 19, 2022).

A.2. Hazard Identification

Prince Georgeds County and the City of Laurel are expo!
people, property, and the environment. The hazards included in the 2023 plan were identified through the
evaluation of:

i1 Previous versions of the hazard mitigation plan,

1 Maryland6 8021 State Hazard Mitigation Plan,

T Presidentially declared disastersandncompassing Prin
1 NationalRiskIndexdat a for Prince Georgebs County.

Table 34 shows the identified hazards assessed in this plan (in alphabetical order) and the general
descriptions and definitions of each.
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Table 34. Descriptions of identified hazards

Hazard Description

Coastal Flooding is when water inundates or covers normally dry coastal

Coastal Flood . L
land as a result of high or rising tides or storm surges.?

Dam and levee failure are characterized by a sudden, rapid, and
Dam and Levee Failure uncontrolled release of water from the containment of a dam or levee,
causing nearby land to flood.3

A Drought is a deficiency of precipitation over an extended period

Drought L
9 resulting in a water shortage.'4

An Earthquake is a shaking of the earth's surface by energy waves
Earthquake emitted by slowly moving tectonic plates overcoming friction with one
another underneath the earth's surface.®

Extreme cold is characterized by prolonged periods of unusually low

Ext Cold i i i
xtreme 0 temperatures, generally accompanied by high winds. 16

Extreme heat is characterized by prolonged periods of unusually high
Extreme Heat . . .
temperatures, generally accompanied by high humidity.%”

High wind is sustained non-convective winds of 35 knots (40 mph) or
greater lasting for 1 hour or longer or winds (sustained or gusts) of 50
knots (58 mph) for any duration (or otherwise locally/regionally defined),
on a widespread or localized basis.18

A Hurricane is a tropical cyclone or localized, low-pressure weather
system that has organized thunderstorms but no front (a boundary
separating two air masses of different densities) and maximum
sustained winds of at least 74 mph.1°

High Wind

Hurricane/Tropical Storm

A Landslide is the movement of a mass of rock, debris, or earth down a

Landsli
andslide slope. 20

12 FEMA National Risk Index. Coastal Flooding. https://hazards.fema.gov/nri/coastal-flooding

13 FEMA. Guidance for Flood Risk Analysis and Mapping. Dams/Reservoirs and Non-Dam Features. November 2019.
https://www.fema.gov/sites/default/files/2020-02/Dams_Reservoirs_and_Non_Dam_Features_Guidance_Nov_2019.pdf

4 FEMA National Risk Index. Drought. https://hazards.fema.gov/nri/drought

15 FEMA National Risk Index. Earthquake. https://hazards.fema.gov/nri/earthquake

16 CDC. Extreme Cold. https://www.cdc.gov/disasters/winter/pdf/extreme-cold-guide.pdf

7 NWS. Heat. https://www.weather.gov/bgm/heat

18 NOAA NHC. Glossary of NHC Terms.
https://www.nhc.noaa.gov/aboutgloss.shtml#:~:text=High%20Wind%20Warning%3A,expected%200r%20observed%20over%20land

19 FEMA National Risk Index. Hurricane. https://hazards.fema.gov/nri/hurricane
20 FEMA National Risk Index. Landslide. https://hazards.fema.gov/nri/landslide
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Hazard Description

Riverine Flooding is when streams and rivers exceed the capacity of
Riverine Flood their natural or constructed channels to accommodate water flow and
water overflows the banks, spilling out into adjacent low-lying, dry land.?*

Flood-related severe storms can cause heavy rainfall over an area.
Flash floods can be the product of heavy localized precipitation in a
short time period.??

Severe Storm (Flood-
Related)

Wind-related severe storms are associated with the presence of strong
winds, hail, and lightning. Wind related to severe storms typically
originates from thunderstorms.23

Severe Storm (Wind-
Related)

A sinkhole is a depression in the ground that has no natural external

Sinkhole .
I surface drainage.?*

A Tornado is a narrow, violently rotating column of air that extends from
Tornado the base of a thunderstorm to the ground and is visible only if it forms a
condensation funnel made up of water droplets, dust, and debris.?>

A Wildfire is an unplanned fire burning in natural or wildland areas such

Wildfire -
as forests, shrub lands, grasslands, or prairies.?¢

Winter Weather consists of winter storm events in which the main types

Winter Storm L . .
of precipitation are snow, sleet, or freezing rain.?’

The following hazards are characterized as uniformly affecting the entire County, including the City of
Laurel: severe storm, high winds, tornado, winter storm, earthquake, and drought. Wildfire occurrence is
relatively minor in Laurel because there are no significant agricultural areas in or around the City, and
forested and open areas largely are confined to the floodplain and open space along the Patuxent River
on the east and Fairland Regional Park on the west side of the City.

21 FEMA National Risk Index. Riverine Flooding. https://hazards.fema.gov/nri/riverine-flooding

22 storm Data Preparation, NOAA National Weather Service Instruction 10-1605,0perations and Services Performance, NWSPD
10-16. March 23, 2016. Available at: https://www.ncdc.noaa.gov/stormevents/pd01016005curr.pdf

23 FEMA National Risk Index. Strong Wind. https://hazards.fema.gov/nri/strong-wind

24 United States Geological Survey. What is a sinkhole? https://www.usgs.gov/fags/what-sinkhole

25 FEMA National Risk Index. Tornado. https://hazards.fema.gov/nri/tornado

26 FEMA National Risk Index. Wildfire. https://hazards fema.gov/nri/wildfire

27 FEMA National Risk Index. Winter Weather. https://hazards.fema.gov/nri/winter-weather

Chapter 4. Risk Assessment 73

Laur el


https://hazards.fema.gov/nri/riverine-flooding
https://www.ncdc.noaa.gov/stormevents/pd01016005curr.pdf
https://hazards.fema.gov/nri/strong-wind
https://www.usgs.gov/faqs/what-sinkhole
https://hazards.fema.gov/nri/tornado
https://hazards.fema.gov/nri/wildfire
https://hazards.fema.gov/nri/winter-weather

Prince Georgebs Co davarygMitkatiCn Rlan 2023 Laur el

A.3. Risk Assessment

Once the hazards for Prince Georgeo6s County athed t he Cif
location, extent, and previous events were analyzed to help determine the probability of future events,

vulnerability, and potential impacts. Together, these help illustrate overall risk. The data and analyses

used for the risk assessment are described below.

A.3.a. Hazard Data
The hazard assessment used several data sources, including:

1 National Centers for Environmental Information Storm Events Database
FEMA Presidential Disaster Declarations Summary Dataset

CDC Social Vulnerability Index 2020 data

FEMA Hazus-MH v5.1

Climate Mapping for Resilience and Adaptation Assessment Tool
Prince Geor GI&O0mna@eortal y

Dam and levee location and inundation zone GIS data

County critical facilities GIS data

=A =4 =4 =4 4 4 -

Select data sources are further described below.

A.3.a.1. Presidential Disaster Declarations

FEMA maintains the Disaster Declarations Summary dataset.?® The first disaster declared in the dataset

was in 1953, and it has been updated on a regular basis into 2022. Events are categorized
di saster, 0 Aemergency, 06 and fAfire managemdand 06 assi stan:
Disaster Recovery Act and related Department of Homeland Security regulations.?® For an event to be

declared a disaster by FEMA, the Governor of Maryland must first declare a state of emergency and then

formally request from the President that the Federal government respond to the disaster because the

impacted local governments and the State lack adequate resources to respond and recover. Table 35

shows the FEMA Disaster Declarations Summary dataf or events decl ared for Prince
Maryland from 1953 to October 2022. Twelve Major Disaster Declarations were issued since 1971 and six

Emergency Declarations were issued since 1993, totaling 18 declarations. These declarations are made

at the county level, meaning the City of Laurel is included in these declarations.

Table35.Decl ared Disasters for Prince2022eo0rgeds County, Mar

Disaster . Incident Type Incident Begin Program(s) Declared
Disaster Type

Number (Named Storm) Date IH A PA  HMGP

3100 Emergency Snow 13-Mar-1993 - - Yes Yes

28 OpenFEMA Dataset: Disaster Declarations Summaries - v2. https://www.fema.gov/openfema-data-page/disaster-declarations-
summaries-v2

2% The Individual and Households Program (IHP) provides assistance to individuals who experienced property loss or damage due
to disasters, the Public Assistance Program (PA) supports the repair or replacement of damaged public infrastructure, the Hazard
Mitigation Grant Program (HMGP) is available for eligible mitigation projects after the disaster, and HMGP Post Fire is available for
eligible mitigation projects after a fire management assistance declaration.
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1016

1081

1324

3179

1492

3251

1910

8885

4038

4091

3349
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Major Disaster

Major Disaster

Major Disaster

Emergency

Major Disaster

Emergency

Major Disaster

Emergency

Major Disaster

Major Disaster

Emergency

Snow

Snow/Blizzard

Severe/Winter
Storm(s)

Severe/Winter
Storm(s)

Hurricane/Flood
(Isabel)

Hurricane/Flood
(Katrina)*

Snow/Blizzard

Hurricane/Flood
(Lee)

Flood (Lee)

Hurricane/Flood
(Sandy)

Hurricane/Flood
(Sandy)

8-Feb-1994

6-Jan-1996

25-Jan-2000

14-Feb-2003

18-Sep-2003

29-Aug-2005

5-Feb-2010

26-Aug-2011

6-Sep-2011

26-Oct-2012

26-Oct-2012

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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Disaster . Incident Type Incident Begin Program(s) Declared
Disaster Type

Number (Named Storm) Date IH A PA  HMGP

4261 Major Disaster Snow/Blizzard 22-Jan-2016 - - Yes Yes

3430 Emergency Biological 20-Jan-2020 - - Yes -

4491 Major Disaster Biological 20-Jan-2020 Yes - Yes Yes

*Emergency Declaration 3251 was intended to assist Hurricane Katrina evacuees.

A.3.a.2. Building Data

For flooding, earthquake, and hurricane hazards, replacement building values provided by FEMA Hazus
were used in scenario (loss estimation) analyses for those hazards. A vulnerability analysis is meant to
approximate damages based on exposure and hazard sensitivity. In the case of a real hazard event, the
damages may be more or less than what is calculated in the vulnerability analysis sections. For hazard
exposure analyses that did not use Hazus data, building footprints and property tax assessment data
provided by the County were used to determine value.

Exposure Analysis

An exposure analysis is beneficial in understanding which and how many assets are exposed to

hazards with defined hazard areas and the potential damages they may experience. It may result in

an overestimate of risk as it does not take irto acco
building code adherence, or age, among other factors.

Toassess Prince Georgeds Countyds vulnerability, an i nvi
completed. Critical facilities are those that warrant special attention in preparing for a disaster and that
are vital in maintaining community function . Prince Georgeds County has provid

facilities that include emergency services facilities, healthcare, water and wastewater services, and other
critical facilities. Table 36 below shows each critical facility type and general location. Figure 11 shows
the | ocation of each critical facility |l ocated in Prini

Chapter 4. Risk Assessment 76



Prince Georgeds Co tawaryMitkgatOn Rlan 2023 Laur el

Table 36. Number of Critical Facilities by Type in Prince George6s County and the City of

Commercial Facilities 109 6
Defense Industrial Base 1 --
Emergency Services 74 4
Government Facilities 377 9
Transportation 41 1
Energy 14 1
Water and Wastewater Systems 11 --
Healthcare and Public Health 23 1
Food and Agriculture 17 --
Chemical 11 -
Communications 3 2
Information Technology 2 --
Nuclear 2 -
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Critical Facilities in Prince George's County

CRITICAL FACILITIES TYPE

@ CHEMICAL o FOOD AND AGRICULTURE
N ® COMMERCIAL FACILITIES o GOVERNMENT FACILITIES
o COMMUNICATIONS © HEALTHCARE AND PUBLIC HEALTH
A © DEFENSE INDUSTRIAL BASE © INFORMATION TECHNOLOGY
© EMERGENCY SERVICES ® NUCLEAR
0 15 3Mies ¢ ENERGY ® TRANSPORTATION
Ly /1] © WATER AND WASTEWATER SYSTEMS

Figure 11. Critical Facilities Location by Type in Prince George's County
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A.3.a.3. Climate Data

The Risk Assessment considers the impact of climate change on the hazards outlined in the chapter. The

Fourth National Climate Assessment (NCA4) published in 2018 summarizes the impacts of climate

change on the United States, now and in the future.Key <c¢l i mat e data fr ochaptethe NCA4
is included in this section. Additionally, the Climate Mapping for Resilience and Adaptation tool and

International Panel on Climate Change Sixth Assessment Report are used for climate-related hazard

information and climate projections.

A.3.a.4. Social Vulnerability Data

The Center for Disease Contr olabéafOdoBeDIDP2 wasausedtal Vul ner abi
determine areas of social vulnerabilitywi t hi n Pri nce Georgeods Cdhesacipl and t he
Vulnerability Index uses U.S. Census data to determine vulnerability for four related themes, which when

combined create an overall Social Vulnerability Index ranking.

A.3.b. Historical Analysis

The National Centers for Environmental Information (NCEI) Storm Events Database was used to assess

hazards affecting Prince Georgeds County and the City
figures, injuries, and deaths. The data was pulled when events from January 1950 to August 2022 were

available, but not all hazards have event data that was collected for the entire period of record. All NCEI

monetary figures have been adjusted for inflation to 2022 US Dollars (USD).

Historical hazard event data allows for an estimation of future probability for those events. However,
future event probability based on historical occurrences does not account for climate impacts, which can
increase or decr eas eWhamclinete projectivrsdatp is avhilable,iclimate iynpacts
are accounted for in each hazardés profile.

Probability

Probability is the likelihood that a hazard event will occur. Low probability was defined as less than
1.25 annualized events per year, while high probability was defined as greater than 4.5 annualized
events per year. Medium probability is between low and high probability.

While NCEI data was used to perform historical analyses, it should be noted that only storm and other

significant weather phenomenon occurrences that (1) had a sufficient intensity to cause loss of life,

injuries, significant property damage, and/or disruption to commerce; (2) were unusual or noteworthy in

the media; or (3) set records and occurred in conjunction with another event, are included in the

database. This means that not all events that have affect
the data and associated analyses. Narrative descriptions of events are included in each hazard section

and Appendix C to further capture historical conditions.

Table 37 shows the hazards assessed in this plan and their associated hazard(s) from the NCEI
database. Note that some hazards, such as severe storms and tropical storms, may be listed in more
than one hazard-related category since they include flood- and wind-related hazard elements.
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Table 37. Hazards identified in the 2023 HMP and their associated National Centers for Environmental

Information hazards
Identified Hazard

Riverine Flood

Coastal Flood

Severe Storm (Flood-Related)

Dam and Levee Failure

Tornado

Severe Storm (Wind-Related)

High Wind

Hurricane/Tropical Storm (Wind-
Related)

Winter Storm

Wildfire
Drought
Earthquake
Landslide

Sinkhole

Extreme Heat

Chapter 4. Risk Assessment

Associated NCEI Database Hazard(s)

Flood

Coastal Flood
Tropical Storm
Flash Flood

Heavy Rain

Tornado
Thunderstorm Wind
Lightning

Hail

High Wind
Strong Wind
Hurricane
Tropical Storm
Blizzard

Heavy Snow
Winter Storm
Winter Weather
Ice Storm
Wildfire

Drought

Heat

Excessive Heat
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Cold/Wind Chill
Extreme Cold
Extreme Cold/Wind Chill
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A.3.c. Exposure Analysis

Maps are included throughout the chapter to illustrate hazard events that can be visualized spatially. Data

for hurricane and tropical storm tracks were found on the National Oceanic and Atmospheric

Administration International Best Track Archive for Climate Stewardship website and used to create

historical path maps. FEMA Digital Flood Insurance Rate Map data was used to depict the Special Flood

Hazard Area within the County. Wildfire location data and the Community Wildfire Protection Plan

(CWPP) Area were provided by the Forest Service Research Data Archive and the Community Wildfire

Protection Plan, respectively. Geologic data was acquired through the United States Geological Survey

for earthquakes, Maryland Geological Survey and County 311 dataf or si nkhol es, and Pri nce
County for land movement.

Dam and | evee inundation area shapefiles were obtained
Laurel, and the City of Bowie to map potential areas of concern. Associated dam inundation zone

exposure values were calculated using building footprints and tax assessment structure value data

acquired from the Countyés Open GIS platform.

The critical facilities exposure analysis was complete:
spatial hazard extents, with a quarter of a mile buffer around the spatial hazard extent. Dam and levee
failure, wildfire, sinkholes, and flooding extents wer

facilities layers to determine exposure. A full list of critical facilities and the spatial hazard areas they are
exposed to can be found in Appendix D.

A.3.d. Scenario (Loss Estimation) Analysis

FEMA Hazus software was used to determine the potential losses from future hazard events. Hazus is a
computer modeling tool that enables the use of U.S. Census data to determine risk exposure from floods,
coastal wind events, and earthquakes. The Hazus Flood Model was used to calculate physical damages
and economic losses due to coastal and riverine flooding. Hazus utilized flood depth grids (developed by
Dewberry) and functions that relate the depth and type of flooding to the degree of damage for various
categories of buildings. The Hazus Hurricane Model was used to estimate physical and economic
damage to buildings due to wind and windborne debris. Wind hazard data in Hazus are generated at the
census tract level. The model considers peak gusts, terrain roughness, and tree coverage data for
incoming hurricanes, historic storms, or probabilistic hazards. Finally, the Hazus Earthquake model was
used to evaluate the probability of damage to buildings and infrastructure according to ground shaking
data from the United States Geological Survey Shakemap website.

A.3.e. Social Vulnerability Analysis

Prince Georgeds Count ymmusitiesnvatid\aryingmpegeds ofdacial gutnerability.

FEMA defines social vulnerability as the potential for loss within an individual or social group, recognizing

that some characteristics influence and,icapalorredowerual 6s or
from an event. These characteristics can overlap within populations to create heightened vulnerability,

which may be compounded by infrastructure deficiencies within communities and historic or existing

discriminatory government policies.3°

Social wvulnerability can influence a communityds abil i/
County is considering social vulnerability factors in the risk assessment chapter to identify communities

that should be a priority for implementing mitigation projects and actions before a disaster. As seen in

Figure 12, The Centers for Disease Control and the Agency for Toxic Substances and Disease Registry

30 FEMA Local Mitigation Planning Policy Guide. https://www.fema.gov/sites/default/files/documents/fema_local-mitigation-planning-
policy-guide 042022.pdf
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created a Social Vulnerability Index using U.S. Census data to determine vulnerability on a census tract

level. Each tract is ranked by 15 social factors that are grouped into four related themes, which when

combined,cr eat e a c e ns uSpciat Mulaecabilitydndex vaeking | |

i i [ Below Poverty |
Socioeconomic [ Unemployed |
Status [ Income ]
. y [ No High School Diploma ]
( 3 Aged 65 or Older ]
¢ Household 2 Aged 17 or Younger
omposition

Di‘;ability Civilian with a Disability

N y Single-Parent Households
- D N

Minority
Minority Status 2 y
& Language f b
Speaks English "Less than Well"

" y O S/
i A [ Multi-Unit Structures ]
. [ Mobile Homes ]
Housing Type & [ Crowding )
Transportation C No Vehicle )
§ [ Group Quarters ]

Figure 12. Variables used in Social Vulnerability Index scoring (source: CDC/ATSDR)

According to 2020 Social Vulnerability Index data (as updated in October 2022), Prince

in Figure 13. Within the County, census tracts with high social vulnerability scores of 0.75 or higher are

located in Districts 1, 2, 3, 5, 6, 7, 8, and the City of Laurel, as shown in Figure 14. These areas with high

social vulnerability may need support in preparing for hazards and responding to disasters.

Throughout the hazard sections in this chapter, Social Vulnerability Index scores are shown on maps

alongside hazard areas to illustrate the overlap between exposure and vulnerability. This analysis helps
determine areas that may have the highest overall risk of certain hazards.
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has an overall social vulnerability score of 0.81, which is considered a high level of vulnerability. The
county has a higher level of social vulnerability that each of the counties it shares a border with, as shown
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0:54 0%88
County Social Vulnerability Score

CDC Social Vulnerability Index score for Prince George's County
and surrounding counties

R4

0.25

0.02

% [] Prince George's County Boundary
A Social Vulnerability Score (2020)
0-0.25 0.50 - 0.75 Credits: M-NCPPC, VGIN, Esri,
0 1.75 3.5 Miles I:I - 0.34 HERE, Garmin, SafeGraph, FAO}
Lt | ]0.25-0.50 ] 0.75-1 METI/NASA, USGS, EPA, NPS

Figure 13. Social Vulnerability Score for Prince George's County and Surrounding Counties
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Prince George's County Social Vulnerability
CDC Social Vulnerability Index Score by Census Tract

Lo
3

District 8

] Prince George's County District

N Boundaries
A Social Vulnerability Score (2020)
= = Credits: M-NCPPC, VGIN,
0 15 3Mies |0~ 025 "N [Y/0:50 - 0:75 Esfi, HERE, Garmin,
SafeGraph, FAO, METI/NASA,
L | _|o.25-0.50 ] 0.75-1 el /

Figure 14. Social Vulnerability Score by Census Tract in Prince George's County
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A.3.f. Future Conditions Analysis: Climate

Our world is constantly changing, and our climate is no different. Planning for hazard mitigation involves
looking at both historical observations and future projections. Together, they help paint a more complete
picture of what actions our communities need to take to become more resilient.

The number of billion-dollar weather and climate disasters is increasing in the United States.3! This trend

reflects the compounded effects of a changing climate along with vulnerable communities and

infrastructure exposed to hazards. Understanding the current and future risks face is fundamental to

building community resilience in Prince Georgedés Count:

Every natural hazard is not directly affected by a changing climated only those that are sensitive to
changes in temperature, precipitation, sea level rise, and storm frequency/intensity. The climate-related
hazards most notabl e f @nerivering flood,sevésestomgterriado, Count y
hurricane/tropical storm, winter storm, high wind, extreme heat, dam and levee failure, extreme cold,
drought, coastal flood, and wildfire.

Regional and Local Climate Change Trends and Projections

Pri nce Geor g alréasly faLioguclntatg change impacts through extreme weather events,

including long periods of extreme heat, devastating flooding, and a series of severe storms. The

sections belowdisc uss t he cli mate projections for Prince Georg
region.

A.3.f.1. Changes in Temperature

On average, the climate is warming at a rapid rate, causing record-breaking temperatures and heat

waves. Temperatures in Maryland have risen about 2.5°F since the beginning of the 20th century, and

temperatures are projected to continue increasing.32 This rise in temperature is leading to an increase in

the number of extreme heat days inthe state. | n 202 1, Prince Georgebs County ha
days between May and September, the highest number of recorded extreme heat days in the past

5 years.3 Unfortunately, this trend (Figure 15) is expected to continue.

31 NOAA National Centers for Environmental Information (NCEI) U.S. Billion-Dollar Weather and Climate Disasters (2022).
https://www.ncei.noaa.gov/access/billions/

32 NOAA/NESDIS Maryland and the District of Columbia State Climate Summary (2022). https://statesummaries.ncics.org/chapter/md/
33 Centers for Disease Control (CDC) National Environmental Public Health Tracking Network (2022).
https://ephtracking.cdc.gov/DataExplorer/#/
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Temperature change in Maryland
Relative to average of 1971-2000 [°F]
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Figure 15. Historic temperature change in Maryland relative to average temperature of 1971-200034

Climate projections from the Climate Mapping for Resilience and Adaptation Assessment Tool show a
significant increase in extreme heat days through the end of the early century and into the mid and late
centuries.®®> Annual days with temperatures above 90°F are projected to continue to rise, reaching 51.7
days under a lower emissions scenario (RCP 4.5), and 54.1 days under a higher emissions scenario
(RCP 8.5) by 2044.

Representative Concentration Pathway

The Representative Concentration Pathways (RCPs) describe four different 21st century pathways of
greenhouse gas emissions and atmospheric concentrations, air pollutant emissions, and land use.3¢
Basically, they provide a way to envision and plan around four different climate futures. They have
an outlook to the year 2100. Projections are described based on two different RCPs (RCP 4.5 and
RCP 8.5) to address uncertainty in what our future emissions, and therefore climate, will look like.
We are currently tracking within 1% of actual emission with the higher emission scenario (RCP 8.5)
based on historical emissions and anticipated outcomes of current global climate policies.®” In short,
unless drastic action is taken, the climate projections under RCP 8.5 may be more realistic,
especially when planning for climate risks and impacts to 2050.

Figure 16 shows the projected annual days with a maximum temperature of more than 90°F.

34 University of Reading. Show Your Stripes (2021). https:/showyourstripes.info/c/northamerica/usa/maryland

3 Climate Mapping for Resilience and Adaptation Assessment Tool (2022). https:/livingatlas.arcgis.com/assessment-tool/search
3 International Panel on Climate Change. AR5 Synthesis Report: Climate Change 2014. (2014). https://ar5-
syr.ipcc.ch/topic_futurechanges.php

37 Christopher R. Schwalm, Spencer Glendon, Philip B. Duffy. RCP8.5 tracks cumulative CO2 emissions. Proceedings of the
National Academy of Sciences, 2020; 202007117 DOI: 10.1073/pnas.2007117117
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Higher Emissions Scenario (RCP 8.5)

Figure 16. Projected annual days with a maximum temperature of greater than 90°FinPr i nce Geor geds
County (Source: Climate Mapping for Resilience and Adaptation Assessment Tool).

These extreme heat days are especially dangerous for heat-sensitive residents such as outdoor workers,
the elderly, residents with respiratory illnesses, and households without air conditioning. Urban heat
island areas within the County, such as heavily developed areas with less tree canopy cover and green
space, will feel the impacts of extreme heat days more severely. Additionally, when periods of extreme
heat coincide with dry conditions, the County could expect to experience more droughts and brushfires.
The effects of these natural hazards are intensified due to climate change and can cause strains on the
water supply and water quality, increased roadside erosion, heat strokes, and increased food costs. The
average rise in annual temperatures will also result in milder winters with fewer extreme cold
days, with the projected days with a maximum temperature below 32°F to decrease to near 0 by
2044 according to the climate models used in the Fourth National Climate Assessment. A winter warming
trend has been observed in Maryland with a below average number of very cold nights since the mid-
1990s (Figure 17). Warmer temperatures in winter months will also result in greater amounts of moisture
in the atmosphere I eading to an intensification of wi
snowstorms.
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Historical Lower Emissions Scenario (RCP 4.5)
Higher Emissions Scenario (RCP 8.5)

Figure 17. Projected average daily minimum temperature °F in Prince George's County (Source: Climate
Mapping for Resilience and Adaptation Assessment Tool)

A.3.f.2. Changes in Precipitation

Climate change is causing an increase in annual precipitation amounts and annual precipitation events,

which will increase flooding potentiali n Pr i nce Ge d\rvegagedasnu& otalmpteyipitation in

Prince Georgebs County is projected to(Fgwel8), nue t o i nc
aligning with the general precipitation trends in Maryland and the Northeast region.

49
48
47
46
45
44
43
42
41
Historical Early Century Mid Century Late Century

Historical Lower Emissions Scenario (RCP 4.5)
Higher Emissions Scenario (RCP 8.5)
Figure 18. Projected average annual total precipitation in Prince George's County (Source: Climate
Mapping for Resilience and Adaptation Assessment Tool)

The Northeast region has experienced a greater recent increase in extreme precipitation than any
other region in the United States, with a 70% increase in the amount of precipitation falling in very
heavy events.®| | l ustrating this point, there is projected to

3% U.S. Global Change Research Program. Impacts, Risks, and Adaptation in the United States: Fourth National Climate
Assessment, Volume Il (2018). https://nca2018.globalchange.gov/chapter/18/
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increase of 1.4 inches of annual precipitation by 2044 in the County.®® Figure 19 shows that expected
increase in heavy precipitation days per year.

Annual days that exceed 99th percentile precipitation

1

oy =~ o W o

Historical Early Century Mid Century Late Century

Historical Lower Emissions Scenario (RCP 4.5)
Higher Emissions Scenario (RCP 8.5)

Figure 19. Projected annual days that exceed the 99th percentile precipitation in Prince George's County
(Source: Climate Mapping for Resilience and Adaptation Assessment Tool)

Flash floods and riverine flooding are intensified by higher volume precipitation events. This overall
increase in precipitation amounts in the Northeast region will i mpac
more frequent incidents of flooding to infrastructure and housing, crop destruction, and health concerns

from standing water. Additionally, increased volume of precipitation will cause flooding in low-lying areas

and urbanized areas with more i mpervious surfaces and
systems. From 2018-2021, there were 4,362 water-r e | at ed compl aints to the Count
including flooded basements, backyards, and neighborhood streets. With the amount of precipitation and

flooding expected to increase in the coming years due to climate change, more County residents will be

exposed to flooding and at risk of flood-related damage and hazards.

A.3.f.3. Sea Level Rise

Global rise in sea level is caused, in part, by a warming ocean and melting glaciers and ice sheets. The

climate models used in the Fourth National Climate Assessment project that within the next

twenty years, 0.2% of the County will be impacted by global sea level rise regardless of the

greenhouse gas emissions scenario (Figure 20). By late century, 0.9% of the County is projected to be

impacted by global sea level rise as shown in Figure21. Pr i nce Georgeb6s County is |«
Potomac River and the Patuxent River, which are both tidally influenced by the Atlantic Ocean. This

location places the County at risk for coastal flooding from sea level rise and storm surge, as well as tidal

flooding during high tide. Sea level rise increases the water level for storm surges and high tides, which

can make coastal floods more severe and more frequent.

39 Climate Mapping for Resilience and Adaptation Assessment Tool (2022). https:/livingatlas.arcgis.com/assessment-tool/search
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Percent of selected county impacted by global sea level
rise
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Figure 20. Projected percent of Prince George's County impacted by global sea level rise (Source:
Climate Mapping for Resilience and Adaptation Assessment Tool)
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Figure 21. Areas projected to experience coastal flooding due to sea level rise by late century (2070-
2099) (Source: Climate Mapping for Resilience and Adaptation Assessment Tool)
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A.3.f.4. Changes in Severe Storms

The International Panel on Climate Change reports that it is very likely that ocean surface temperature

will increase in the Atlantic Ocean. This would provide more energy for Atlantic storms to strengthen,

which could lead to an increased frequency oft hunder st orms, tornadoes, hurrican
Sea surface temperatures in the tropical Atlantic, known as the Main Development Region for tropical

systems have risen 1.85°F in the last century, and the likelihood of tropical cyclones reaching Category 3

status has increased since 1979.4° Climate change is projected to magnify the impact of hurricanes

and tropical storms through increasing both precipitation amounts and extreme wind speeds.

Additionally, due to weakening winds coming from inland areas toward the Atlantic, the speed of

land falling storms may slow, which would allow hurricanes to rapidly intensifyd especially within

the 24 hours before landfalld and stall, dropping more rain on alimited area.Pr i nce Geor ge
County may also see the coastal region at severe risk from tropical storms expand northward to include

it.#1 Overall, severe storms can bring heavy rain and lightning, leading to flooding and power outages.

Severe wind events can also cause power outages and dangerous conditions due to downed power lines,
trees, and road obstructions due to wind-blown debris.

(@)
n

A.3.f.5. Conclusion

The outlook illustrated above is alarming, but there are actions we can begin today that will help mitigate
the risks we face. Research shows that every $1 invested in climate hazard mitigation can save up to $13
in post-disaster recovery costs.*? Less recovery costs mean that people and infrastructure suffered less
damage during hazard eventsd an outcome that is better for everyone. Our current and future risks are
highlighted below so we can integrate them into the Risk Assessment and mitigate them through the
projects and actions outlined in the Mitigation Strategy.

Cli mate Projections Summary for Prince Georget¢s Count

- Increase in the number of annual extreme heat days

- Milder winters, with fewer extreme cold days

- Increased risk of extreme heat and dry conditions overlapping, leading to an increased risk of
droughts and wildfires

- Increased average total annual precipitation

- More extreme precipitation events, with more rain falling in shorter amounts of time, which can
lead to more flash floods, riverine flooding, and pluvial flooding

- 0.2% of the Countyds |l and is expected to be i mpact ec

- Intensified winter storm events

- Stronger hurricanes that bring more rain, stronger winds, intensify quickly, and move slower over
land

A.3.g. Future Conditions Analysis: Development

I n 2014, Prince Georgeds County published and adopted
General Plan (Plan 2035), a comprehensive 20-year general plan for the county. This plan articulates a

40 NOAA National Centers for Environmental Information (NCEI) Climate at a Glance (2022).
https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/global/time-series/atlanticMdr/land_ocean/6/11/1880-
2019?trend=true&trend base=10&begtrendyear=1880&endtrendyear=2020

4l International Panel on Climate Chang. Sixth Assessment Report. Climate Change 2022: Impacts, Adaptation and Vulnerability.
Chapter 14. Page 1938. 2022.

42 National Institute of Building Sciences (NIBS) Mitigation Saves (2020). http:/2021.nibs.org/files/pdfs/ms_v4 overview.pdf
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vision for making Prince Georgebés County a competitive
sustainable growth, a community of strong neighborhoods and municipalities, and a place where

residents are healthy and engaged. The plan includes a Growth Policy Map (Figure 22), which reflects

the Plan 2035 vision to concentrate future growth to promote sustainable development and minimize

devel opment i mpacts to the Countydos wvisaallywcommlnicatessour ces .
where the County should grow and outlines which parts of the county will not experience substantial
change®1't is i mportant to view these planned growth areas

context of hazard risk.

A.3.9.1. Proposed Future Development

The Growth Policy Map, shown in Figure 22 designates areas of proposed growth as well as areas of
restricted growth. Growth areas include Regional Transit Districts, Local Centers, Employment Areas,
Established Communities, Future Water and Sewer Service Areas, and Rural and Agricultural Areas. The
Growth Boundary designates the areas that are eligible to receive public water and service, which
impacts where the County can grow. Rural and Agricultural Areas are not eligible for public water and
sewer service, and therefore are recommended to be protected without any development. The Regional
Transit Districts shown on the Growth Policy Map are recommended as locations for the majority of future
residential and commercial development in Prince Geor g
Areas also are designated as ideal locations for future residential and commercial development,
respectively. The Established Community and Future Water and Sewer Service Areas on the Growth
Policy Map are areas where the Plan recommends only context-sensitive development or near-term
development that is being deferred until residential capacity is required.

“Plan Prince Georgeds 2035 App r-NatoeatCapita Ragkrarad IPlanRihgecCommis3idn.e201Mar y | an d
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O REGIONAL TRANSIT DISTRICTS

BA - Branch Avenue Metro
CP - College Park/UM Metro/M Square Purple Line
G - Greenbelt Metro

LTC - Largo Town Center Metro
NC - New Carroliton Metro

NH - National Harbor

PGP - Prince George's Plaza Metro
S - Suitland Metro

@  LOCALCENTERS

1. Konterra

2. Muirkirk MARC
3. Takoma/Langley Crossroads
4. UMD West*

5. UMD Center*

6.UMD East *

7. West Hyattsville

8. Port Towns

9. Riverdale MARC

10. Riverdale Park*

11. Beacon Heights* f
12. Annapolis Road/Glenridge*
13. Seabrook MARC

14. Bowie MARC

15. Landover Metro

16. Cheverly Metro

17. Landover Gateway

18. Bowie

19. Capitol Heights

20. Addison Road

21. Morgan Boulevard

22. Southern Avenue Metro
23. Naylor Road Metro / T
24 Westphalia ¥
25. Oxon Hill
26. Brandywine

Anne
Arundel

/ *Future Purple Line Centers %
Fairfax

Calvert

Legend
‘ Employment Areas g‘;t“‘,’e'fsv!?:ﬁr::%a . Rural and Agricultural Areas
Established Growth Boundary == Metrorail
Communities
-------- Proposed Purple Line Light Rail

Figure 22. Plan 2035 Growth Policy Map
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A.3.9.2. Hazard Risk to Future Development

As development increases, risk and exposure to hazards increases. To mitigate the effects of hazards,
future land use planning must consider the locations and impacts of hazard events. Select hazards in this
chapter include future development maps that depict the future development areas of Regional Transit
Districts, Local Centers, and Employment Areas outlined in the Plan 2035 Growth Policy Map overlaid
with various hazard risk areas.

Overall, as future planning and development occurs throughout Prince Geor geds County, it i s U
identify areas that are at risk from hazards. Areas such as Local Centers, Employment Areas, and
Regional Transit Districts are all described in the Co

in development in the upcoming years, so there will be increased potential consequences of natural
hazards. Identifying areas at risk of hazards can be used to help identify development projects that should
be considered for additional hazard mitigation actions.

A.3.h. Future Conditions Analysis: Population

The United States Census Bureau's Population Estimates Programst at es Prince Georgeds Ci
Maryl andds popul atJulpgh2021sThi8 5§ &-1.3%0change $romottie April 1, 2020 U.S.

Census count. Population clusters are located around the Town of Bowie, the City of Laurel, and the

combined metro area of Hyattsville, College Park, and Greenbelt. Compared to the 2010 U.S. Census,

the County has seen a population change of +12.0%. As of December 2020, the Maryland Department of

Planningp Pr ojections and State Data Cent er Cqunmtyotgbect s t he p«
about 983,870 by 2045, which would only be a 3.0% increase from the most recent 2021 estimate from

the Census Bureau. This projection was created without 2020 Censusdata, so i f t he Statebds 2
projection of 911,140 is adjusted to reflect the 2020 Census population (967,201) and the same

annualized growth rates are then used on the new baseline,a new projection for the Col
in 2045 is 1,043,973.4

Based on this cumulative information, the populationof Pr i nce Geobypeddis County
estimated to be about 7.9% higher than the most current (2021) estimate. It is assumed that most of

this change will occur in and around the development areas highlighted in A.3.g.1 Proposed Future
Development. The City of Laurel has seen a similar population trend, as shown in Table 38.

Table 38. Population Changes in Prince George's County and the City of Laurel since 2010

City of Laurel Prince Georgc¢
Population, Census (April 1, 2010) 25,115 863,420
Population, Census (April 1, 2020) 30,060 (+19.7%) 967,201 (+12.0%)
Population Estimate (July 1, 2021)4 29,490 (-1.8%) 955,306 (-1.2%)
Projected Population (2045)46 N/A 983,870 (+3.0%)

4 It should be noted that this methodology does not take into account any changes in the projected growth rates that may result

from incorporatingthe2 020 Census data into the Stateod6s projection methodology.
4 United States Census Bureau QuickFacts.
https://www.census.gov/quickfacts/fact/table/laurelcitymaryland,princegeorgescountymaryland/PST045221

46 Maryland Department of Planning, Projections and State Data Center, December 2020.
https://planning.maryland.gov/MSDC/Documents/popproj/TotalPopProj.pdf
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B. Riverine Flood

B.1. Description

Flooding is the most frequent and costly natural hazard in the United States, causing more than 10,000
deaths since 1900. Nearly 90 percent of Presidential Disaster Declarations result from natural events
where flooding was a major component. Floods generally result from excessive precipitation and are
classified in two categories: general floods due to precipitation within a watershed for an extended time
period which includes storm-induced wave or tidal action; and flash floods, the product of heavy
precipitation in short duration impacting a localized area. The severity of a flood event is typically
determined by a combination of several major factors, to include stream and river basin topography and
physiography; precipitation and weather patterns; recent soil moisture conditions; and the degree of
vegetative clearing and impervious surface.

Riverine flooding occurs when streams and rivers exceed the capacity of their natural or constructed
channels to accommodate water flow and water overflows the banks, spilling out into adjacent low-lying,
dry land. Heavy rain and large amounts of snow melt can cause riverine flooding. Riverine flooding is a
longer-term event and can last days or weeks. Riverine floods are defined in terms of their extent
(including the horizontal area affected and the vertical depth of floodwaters) and the related probability of
occurrence.

Periodic flooding of lands adjacent to rivers, streams and shorelines (floodplains) is a natural and
inevitable occurrence that can be expected to take place based upon established recurrence intervals.
The recurrence interval of a flood is defined as the average time interval, in years, expected between a
flood event of a particular magnitude and an equal or larger flood. Flood magnitude increases with
increasing recurrence interval.

Floodplains are designated by the frequency of floods that are large enough to cover them. For example,
the 10-year floodplain will be impacted by a flood with a 10% probability of occurring at any time; the 100-
year floodplain represents the area inundated by a 1% probability flood. Flood frequencies, such as the
1% probability (100-year) flood, are determined by plotting a graph of the size of all known floods for an
area and determining how often floods of a particular size occur. Flood frequencies are used to
characterize flood modeling by FEMA and its floodplain management regulations, stormwater
management design requirements, and local floodplain management building standards.

FEMA Flood Insurance Rate Maps

FEMA-published Flood Insurance Rate Maps (FIRMs) are one way that communities can see which
areas have the highest risk of riverine and coastal flooding. Areas with a 1% or higher chance of
experiencing a flood each year is considered to have a high risk. Those areas have at least a one-in-
four chance of flooding during a 30-year mortgage.

Flash flooding that is not associated with an overflowing body of water (also known as pluvial flooding)
from extreme rainfall is assessed in Section C. Coastal flooding is assessed in Section Q.
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B.2. Location and Extent

Prince Georgeds County is bordered by the Patuxent Ri v
The City of Laurel is in the northeast section of the County and borders the Patuxent River. Most

tributaries, branches, and creeks in the area flow into either of these two rivers. The effective FEMA Flood

Insurance Rate Maps for the County were updated September 16, 2016. They show one-percent annual

chance floodplains associated with the rivers and streams in the Potomac and Patuxent watersheds. The

Flood Insurance Rate Map identifies high flood hazard risk areas as part of the one-percent annual

chance (100 year) floodplain, moderate risk areas as part of the 0.2-percent annual chance (500 year)

floodplain, or minimal risk areas outside the 500-year floodplain. Approximately 10.7% of the land in

Prince Georgeds County (ilocatédwithinthgl00-yea floGdplairy Depthof Laur el ) |
flooding varies across the County based on location in the flood zone. The average Base Flood Elevation

ofthe100-y ear fl oodpl ai n i n Pr ifeet\eloddeodbflooy evdiess cahdbar nty i s 9. 3
determined using local flood gauges. Figure 23 shows the 100-y e ar f |l oodpl ain within Pri
County and Figure 24 similarly shows the 100-year floodplain in the City of Laurel.
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100 Year Floodplain in Prince George's County

N
A 100 Year Flood
s o : Credits: FEMA Hazus, M-NCPPC,
0 15 3 Miles [:] D|Str|Ct Boundanes VrGINI, Esri, HEREa,zgsannin,
=] SafeGraph, METI/NASA, USGS,
EPA, NPS, USDA

Figure 23: 100-Year Floodplain; Prince George's County, Maryland
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100 Year Floodplain in the City of Laurel

.......

g = 100 Year Flood

A I Building Footprints Credits: FEMA Hazus,M-NCPPC,
- VGIN, Esri, HERE, Garmin,
3 City of Laurel SafeGraph, GeoTechnologies, Inc,
0 025 05Mies METI/NASA, USGS, EPA, NPS, US
A (e

Census Bureau, USDA

Figure 24: 100-Year Floodplain; City of Laurel, Maryland

Chapter 4. Risk Assessment 99

Laur el



Prince Georgeds Co davaryMitkgatiOm Rlap 2023 Laur el

In addition to the 100-year floodplain, riverine flood extenti n Pr i nce Georgeds County is
the Riverine Climate Ready Action Boundary Inundated Zone. This zone was created by the Maryland

Department of Planning in 2021 and expands the FEMA floodplain by vertically adding 3 feet of water on

top of the Special Flood Hazard Area elevations and pushing this volume of water out horizontally. Figure

25 and Figure 26 show Riverine Climate Ready Action Boundary extentinPr i nce Georgeds Count
the City of Laurel.
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Figure 25: Riverine Climate Ready Action Boundary, Prince George's County
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Figure 26: Riverine Climate Ready Action Boundary, City of Laurel

Several factors contribute to the relative severity of a flood. Development, or the presence of people and

property in the hazard areas, is a critical factor in determininga f | o od 6 s r eAddtbnalfaetors everi ty
that contribute to flood severity range from specific characteristics of the floodplain to characteristics of

the structures located within the floodplain. The following is a brief discussion of some of these factors

and how they may relate to the area.

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

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

1 Velocity: Flowing water exerts force on the structural members of a building, increasing the
likelihood of significant damage. A one-foot depth of water, flowing at a velocity of five feet per
second or greater, can knock an adult over and cause significant scour around structures and
roadways.

i Elevation: The lowest possible point where floodwaters may enter a structure is the most
significant factor contributing to its vulnerability to damage due to flooding.

1 Construction type: Certain types of construction are more resistant to the effects of floodwater
than others. Masonry buildings, constructed of brick or concrete blocks, are typically the most
resistant to flood damage simply because masonry materials can be in contact with limited depths
of water without sustaining significant damage. Wood frame structures are more susceptible to
flood damage because the construction materials used are easily damaged when inundated with
water.
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B.2.a. City of Laurel

A major natural feature within the City is the Patuxent River, which runs along the northern City boundary.
Three major tributaries, Walker, Crow and Bear Branches connect to the River. Walker Branch traverses
the northwest portion of the City and drains into the Patuxent River west of Main Street. Bear Branch
originates west of Sweitzer Lane and feeds into Laurel Lakes, and eventually into Crow's Branch within
the Greens of Patuxent. A large portion of those areas immediately adjacent to the tributaries is a steep
slope. Water flowing through the Patuxent River is impounded between Brighton Dam in Montgomery
County and the T. Howard Duckett Dam just west of Interstate 95. Drinking water for the City is pumped
from the Rocky Gorge Reservoir to the Patuxent Water Filtration Plant.

A drainage basin for the area extends along a ridgeline west of the City and runs easterly to the Patuxent
River near the Baltimore-Washington Parkway. The system includes direct drainage into the Patuxent
River as well as into the three major tributaries. Natural drainage for the City is generally poor, due to the
relative flatness of the topography.

In 1980 the Maryland General Assembly enacted the Patuxent River Watershed Act. The purpose of this
Act was to create a coordinated land management strategy for controlling non-point pollution within the
Patuxent River Watershed. The State and all seven counties within the watershed subsequently adopted
a policy plan.

As part of this effort, the City is a member of Prince George's County's Patuxent River Watershed
Advisory Committee. As Laurel becomes progressively more developed and as more of the ground
surface is covered with impervious materials, the amount of storm water runoff is continually increasing.
Without effective countermeasures, increased pollution to the river occurs. Consequences of this pollution
include silt build-up in riverbeds, brownish water from sediment runoff and debris and litter being washed
into the water and along the banks.

In conjunction with this effort, the City has implemented a Patuxent River Primary Management Area, in
the form of an open-space (R-OS) zoning category. The purpose of this zone is to implement the water
quality and environmental protection goals of the Patuxent Policy Plan and Addendum, and other
established natural resource programs, and policies for streams and their streamside environments within
the City's Patuxent River Watershed. As part of this zone, minimum setbacks from the river or tributaries
are enforced. The desired effect of this effort is to improve water quality through prevention of non-point
source sedimentation and pollution. Mandatory increased vegetative cover will also serve to reduce both
the velocity and quantity of storm water runoff, slowing the process of erosion and sedimentation.

The City is involved in three other facets of the Patuxent Policy Plan and Addendum:

1. A program undertaken to retrofit several existing storm drainage facilities, which drain into the
Patuxent. These infiltration devices help mitigate the pollution impact from urban water runoff.

2. On alarger scale, the Laurel Lakes Planned Development was constructed so as to use the lake
system as a regional storm water management system. Benefits of this system include storm
water control and improved water quality, in addition to aesthetic and recreational considerations.

3. Anongoing program involves the Department of Parks and Recreation's Riverfront Park.
Acquisition of lands adjacent to the River is continuing through the subdivision dedication process
for the creation of a largely undisturbed passive park.
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B.3. Previous Occurrences
Prince Georgedés County and the City of Laurel have exp:

damage since the 2017 Hazard Mitigation Plan. Table 39 summarizes several notable flood events that
have occurred.*” Many of these flood instances are related to remnants of tropical storms and hurricanes
that have also affected many other areas of the United States.

Table 39: Notable Historic Flood Events in Prince George's County and the City of Laurel

Event Date Description
September The remnants of Hurricane Florence slowly tracked through the area with
2018 thunderstorms and rain showers, leading to instances of flooding.

October 2018  As Hurricane Michael passed south of the County, heavy rain caused flooding.

Tropi cal Storm | saias passed through Pr

A t 2020 . - :

tgus Heavy rain also led to incidents of flash flooding.

September Flash flooding due to heavy rainfall flooded U.S. Route 50inPr i nce Geor g

2020 with up to five feet of water.

August 2021 Thunderstorms produced isolated instanc
County.

July 2022 A cold front dropped down from the north, causing showers and thunderstorms to

y develop. This led to instances of flooding and flash flooding.

Thunderstorms caused heavy rainfall, and with a slow storm motion this led to

August 2022 instances of flooding and flash flooding. Multiple 911 calls were received for water

rescues.

According to the NOAA NCEI Storm Events Database, there have been 99 reported flood events in
Prince Geor geds .Qocardirtgyjo the data shewnindrable 40, total damage since 1950
was divided by the number years in the Period of Record, to determine that there was an average of
$3,125 in annual damages (all property damage with no reported agricultural damage) due to flooding in
the County. There were no deaths, and no injuries reported to the database during this period. Historical
flood events can be found in Appendix C.

Table 40: NCEI Historic Flood Event Data

Number of Period of 1L Annualized Annualized Annualized
Event Type Annual .
Events Record Deaths Injuries Events
Damage
1950-
Flood 99 2022 $3,125 0.0 0.0 1.4

47 NOAA NCEI Storm Events Database. https://www.ncdc.noaa.gov/stormevents/
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B.3.a. Historic Summary of Insured Flood Losses

The National Flood Insurance Program (NFIP) enables property owners in participating communities to
purchase Federally backed insurance for flood losses. For a community to participate in the NFIP they
must adopt floodplain management regulations that reduce future flood damages, adopt the FEMA Flood
Insurance Rate Maps and Flood Insurance Study for the jurisdiction and manage a floodplain
management program which enforces Federal, State and local floodplain regulations affecting
development in the designated Special Flood Hazard Area (1-percent annual chance floodplains depicted
on the Flood Insurance Rate Maps). Flood insurance backed by the Federal government is designed to
provide an alternative to disaster assistance so that the high costs associated with repairing damage to
buildings and their contents caused by floods is reduced. Flood insurance is available to property owners
and contents coverage is available to renters in communities in good standing with FEMA in terms of their
local floodplain management ordinance.

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

Communities that participate in the NFIP are required to adopt and enforce local floodplain management
regulations that meet or exceed the minimum Federal NFIP floodplain management regulations. These
regulations apply to all types of floodplain development and ensure that development activities will not
cause an increase in future flood damages. Buildings are required to be reasonably safe from flooding
which usually requires the finished floor elevation to be elevated at or above the corresponding Base
Flood Elevation. The Base Flood Elevation is determined based on modeling and mapping identified
within a communityds FIFlood bhsudante Siudysandcite corBsponding.Flood h e
Insurance Rate Maps provide information on areas of flood risk per the NFIP standards.

The maps identify areas that have a 1-percent annual chance of flooding as well as those areas with a
0.2 percent-annual chance of flooding. When new structures are built, they are required to adhere to
regulations and flood risk information provided by the NFIP. If a structure is within the regulated floodplain
(Special Flood Hazard Area)backed by a federally insured mortgage, flood insurance coverage is
mandatory. The requirement for high-risk structures to be insured through the NFIP or another flood
hazard specific insurance policy is how the government minimizes flood recovery costs to the public.

Participation in the NFIP is shown in Table 41, which includes the dates the Flood Hazard Boundary
Maps (FHBMs) were issued, when the first Flood Insurance Rate Maps (FIRMs) became effective, the
date of the current FIRMs used for insurance purposes, and the date the community entered the NFIP.

Table 41: FEMA NFIP Participation Dates*®

Jurisdiction Community Initial FHBM Initial FIRM Current Effective
Number Identified Identified Map Date

City of Laurel 240053 9 Aug 1974 1 Nov 1978 16 Sep 2016

Prince Ge o r gCeudtg 245208 N/A 4 Aug 1972 16 Sep 2016

4 FEMA. Community Status Book Report. Maryland. https://www.fema.gov/cis/MD.pdf
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Table42s hows that the City of Laurel and Pri g402 Georgeos
policies and their associated insurance value and premiums as of December 2, 2022.

Table 42: NFIP Policies in Force (as of 12/2/2022)

Jurisdiction Policies in Force Total Coverage Total Premiums
City of Laurel 108 $31,425,000 $53,657

Prince Ge o r (Ceudtg 2,294 $657,655,800 $1,523,128
Total 2,402 $689,080,800 $1,576,785

Table 43 summarizes the NFIP policy and claim statistics for the County and City. Losses (claims)
include any flood damage where water crossed a property line. It should be emphasized that these values
include only those losses to structures that were insured through the NFIP policies, and for losses where
insurance claims were filed and received. It is likely that many additional instances of flood losses in
Prince Geor geds Co und wereaithe uninsued, @niedclaimsfpayiment) ar not
reported.

Table 43: NFIP Claims (as of 12/2/2022) Since 1978

Substantial Damage

Jurisdiction Number of Losses : Total Payments
Paid Losses

City of Laurel 21 0 $101,216

Prince Ge o r Ceubty 1,072 6 $7,325,288

Total 1,093 6 $7,426,504

B.3.b. NFIP Repetitive Loss Structures

A Repetitive Loss structure is defined under both the NFIP and Flood Mitigation Assistance. The HMP
primarily focuses on the NFIP definition, which identifies a Repetitive Loss structure as a structure that
meets one of the two following qualifiers:

4. Two or more claims of more than $1,000 paid by the NFIP within any rolling 10-year period, since
1978; or

5. Two or more claims (building payments only) that, on average, equal or exceed 25 percent of the
market value of the property.*®

Similarly, Severe Repetitive Loss refers to a structure that meets one of the two following qualifiers:

4% This definition is based on the definitions for Repetitive Loss used by the NFIP program. See 44 C.F.R. § 209.2 and pt. 61,

Appendices A(1)-A(3); see FEMA, National Flood Insurance Program, Flood Insurance Manual, Appendix A, pg. 11-12, and

Appendix E, pg. 5 (Apr. 2021); and see FEMA, National Flood Insurance Program, Co mmuni ty Rati ng System Coordin
Manual, pg. 120-7 (2017).
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1. Received four or more separate claim payments of more than $5,000 each (including building and
contents payments); or

2. Received two or more separate claim payments (building payments only) where the total of the
payments exceeds the current value of the property.0

The identification of Repetitive Loss properties is an important element to conducting a local flood risk
assessment, as the inherent characteristics of properties with multiple flood losses strongly suggest that
they will be threatened by continual losses. Nationwide, repetitive loss structures constitute 2% of all
NFIP insured structures but are responsible for 40% of all NFIP claims. Therefore, mitigation for
Repetitive Loss properties is a high priority for FEMA, and the areas in which these properties are located
typically represent the most flood prone areas of a community. A primary goal of FEMA is to reduce the
numbers of structures that meet these criteria, whether through elevation, acquisition, relocation, or a
flood control project that lessens the potential for continual losses.

According to FEMA, there are currently 82 Repetitive Loss properties that have not been mitigated within
Prince Geor @eedfsvhichdinthe €ity of Laurel) accounting for 179 losses. This is an
increase of 40 Repetitive Loss structures and 87 losses as compared with the statistics from the last plan
update in 2017. The majority of these Repetitive Loss properties are residential. The causes of flooding
for these properties include drainage issues, riverine flooding, groundwater intrusion, stormwater
intrusion, and coastal flooding. The two main causes of repetitive loss in the County are riverine flooding
and drainage issues. The addresses of the properties are maintained by FEMA, Maryland Department of
Emergency Management, and the Prince Georg e 6s County Depart mernheyaeef Envi ronr
deliberately not included in this plan as required by the Privacy Act. Figure 27 shows the general
locations of Repetitive Loss structures in Prince George's County and their proximity to the FEMA Special
Flood Hazard Area. Due to map scale limitations, some points on the map represent clusters of repetitive
loss properties located in close proximity, such as being located in the same neighborhood.

More than $3 million has been paid in claims, with an average claim of $17,546. Only one Repetitive Loss
structure was identified in the 2010 Plan and 42 were identified in the 2017 Plan. Table 44 shows the

total number of properties, total number of losses experienced, and losses paid for Prince Ge or ge 6 s
County and the City of Laurel by building type.

A Severe Repetitive Loss property has one of the following: (1) at least four NFIP claims payments of

more than $5,000 each, with the cumulative amount of such claims payments exceeding $20,000; or (2)

at least two separate claims payments with the cumulative amount exceeding the market value of the
building. There are no Severe Repetitive Losspr operti es within Prince Georgeds
City of Laurel.

Table 44. NFIP Repetitive Loss/Severe Repetitive Loss Overview

Jurisdiction / # of RL Losses # Mitiaated Building Contents Total
Building Type RL 9 Payments Payments Payments
Prince Geot
81 176 0 $2,617,397 $517,125 $3,134,522
County
. $66,780
2-4 Family 3 9 0 $66,459 $321

50 This definition is based on the definitions for SRL used by the NFIP program. See 42 U.S.C. § 4014(h); see FEMA, National Flood
Insurance Program, Flood Insurance Manual, Appendix |, pg. 1, and Appendix L, pg. 8 (Apr. 2021); and see FEMA, National Flood
Il nsurance Program, Community Rating8(3gAhA.tem Coordinatordés Manual, pg.
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Business, Non-
Re3|dent|al

Other Residential 1

Other Non-Residential 3

Single-Family 72

City of Laurel 1

Single Family 1

GRAND TOTAL 82
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$520,779 $169,441
$212,295 $0
$118,810 $208,607

$1,699,054 $138,757

$1,345 $0

$1,345 $0

$2,618,742  $521,945

$690,219

$212,295

$327,417

$1,837,811

$1,345

$1,345

$3,140,687
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Repetitive Loss in Prince George's County
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Figure 27: Repetitive Loss Structures in Prince George's County
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B.3.c. Community Rating System

The NFIP Community Rating System (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 risks. There are ten
CRS classes: Class 1 requires the most credit points and gives the largest flood insurance premium
reduction; Class 10 does not receive a premium reduction. These discounts are applied per each CRS
community and apply to all flood insurance policyholders. For CRS participating communities, flood
insurance premium rates are discounted in increments of 5%; i.e., a Class 1 community receives a 45%
premium discount, while a Class 9 community receives a 5% discount.5!

Prince Georgeds County currently participates in the C|
on October 1, 1991 and the current effective date for the program is October 1, 2001. Participation in this

program allows residents within the Special Flood Hazard Area to receive a discount on their flood

insurance premiums for policies purchased under the NFIP. Residents within the non- Special Flood

Hazard Area also receive a discount on their policies. T h e C o wurénycass is ranked as 5, which

gives a 25% premium discount to properties in the Special Flood Hazard Area, or regulated floodplain,

and 10% premium discount for non- Special Flood Hazard Area properties. The City of Laurel entered the

CRS on April 1, 2022, and the current effectvedat e f or t he program is April 1, 2
ranked as 7, which gives a 15% premium discount to properties in the Special Flood Hazard Area, or

regulated floodplain, and 5% premium discount for non- Special Flood Hazard Area properties.>2 Each
communityéds current TaRl&45status is shown in

Table 45. FEMA CRS Status®

Discount Discount
L CRS Entry Currer.1t Current W|th|.n Out5|.de of
Jurisdiction Date Effective Class Special Special
Date Flood Hazard Flood Hazard
Area Area
City of Laurel 1 April 2022 1 April 2022 7 15% 5%
Prince George®
1 Oct 1991 1 Oct 2001 5 25% 10%
County
B.4. Probability of Future Events
All of Prince Georgeds County and the City of Laurel [
hi storical flood event data, flood events can be expec:

and the City of Laurel. The probability of future flood events based on the magnitude and according to

best available data is illustrated by flood zones shown in Figure 28 and Figure 29. Each of the FEMA

Flood Zones represents the probability of a flood event occurring in that area. It is also highly likely that

SouthernPrinc e Geor gedés County may be subject to clevestal flo
rise due to climate change. In addition to sea level rise, precipitation events are expected to increase in

intensity with seasonal variations due to climate change. With the Northeast Region experiencing a 70%

increase in the amount of precipitation falling in very heavy precipitation events, Prince Georgeds C

51 FEMA Community Rating System https://www.fema.gov/national-flood-insurance-program-community-rating-system
FEMA. N.d. fACommunityMaStydtainsd oBook Report
53 FEMA. Community Status Book Report. Maryland. https://www.fema.gov/cis/MD.pdf
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can be expected to experience a similar increase in amount of precipitation.> Changes in precipitation
patterns in Maryland are likely to intensify floods and bring more short duration high-intensity rain events
in spring and summer than historically experienced. According to the FEMA Climate Mapping for
Resilience and Adaptation tool, the County is projected to experience an increase of 1.4 inches of annual
precipitation by 2044.55 In addition, precipitation is expected to increase during the winter months.
However, due to warming air temperatures, this is expected to fall more frequently as rain or freezing rain
versus snow. Increased precipitation will increase the probability of rain-induced flooding (i.e., pluvial) and
riverine flooding events in low-lying areas and in areas with impervious surfaces that do not have
adequate mitigation measures in place.

54 U.S. Global Change Research Program. Impacts, Risks, and Adaptation in the United States: Fourth National Climate
Assessment, Volume 1l (2018). https://nca2018.globalchange.gov/chapter/18/
5 Climate Mapping for Resilience and Adaptation Assessment Tool (2022). https:/livingatlas.arcgis.com/assessment-tool/search
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FEMA Flood Zones in Prince George's County
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Credits: FEMA, Prince George's County GIS

Figure 28: FEMA Flood Zones in Prince George's County
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_FEMA Flood Zones in the City of Laurel
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Figure 29: FEMA Flood Zones in the City of Laurel
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B.5. Vulnerability and Risk Assessment

The State of Maryland 2021 Draft Hazard Mitigation Plan ranked the County on several factors for

flooding, including a statewide Hazus analysis. These scores and ranks are shown in Table 46, which

shows the Stated sanking for flood vulnerabilityinPr i nce Georgeds County (includin
ashigh.The Stateds ranking f oTablecl®t9ansSeaiéonQi | ood i s shown in

Table 46. 2021 State of Maryland Flood Hazard Ranking and Riskf or Pr i nce Georgebds Co

Risk Factors Rank
Population Vulnerability 4
Population Density 3
Injuries 2
Deaths 4
Property Damage 3
Crop Damage 1
Geographic Extent 1
Events 2
Local Plan Ranking (2017) 4
Overall Weighted Risk Rating®® 25
Overall Ranking High

Historic flood damages include foundation and wall damage to structures, contents damage, loss of

utilities, infrastructure damage to roads, and shore erosion. Damages from storm water runoff events also
include wall damage due tdamafexd contents ginor foundatiomdamagel a ma g e,
damage to water distribution systems, and potable water contamination. Public related costs include

debris clearance; equipment, material and labor expenses related to emergency response and recovery;

and building or facility repair or replacement (County parks, utilities, communications, buildings, vehicles,

etc.).

Flooding can also impactt he Count yds economy Flaod dmage to businessesgdnoy er s .
lead to loss of inventory, lack of communication with customers, and may force a business to completely

shut down operations. Employers may be disrupted regardless of their location within the floodplain when

customers and clients cannot reach their location due to flood damage to roads. The County economy

may be impacted by lack of purchases being made during a flood event. Agricultural exports may also be

impacted by flooding due to loss of crops. As with flooded roads, public expenditures on flood recovery,

repairs to damaged public property affect all residents of the city, not just those in the floodplain.

%6 Risk = (Population Vulnerability*0.5) + (Population Density*0.5) + (Geographic Extent*1.5) + (Events*1.0) + (Property
Damage*1.0) + (Crop Damage*1.0) + (Deaths*1.0) + (Injuries*1.0) + (Local Plan Risk Assessment*1.5),
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B.5.a. Assets Exposed

Exposure analysis shows the total value of buildings in a mapped floodplain. It is not an estimation of loss
from a particular event. Using County-provided parcel data, an exposure analysis was performed to see
the value at risk if flooding were to occur across the entire county. This parcel data was used in
conjunction with the FEMA flood hazard areas to assign parcels to a specific flood zone. Results of the
exposure analysis are shown in Table 47. Overall, 9.7% ofthe t ot al properties i
and the City of Laurel are exposed to flooding in the 1% or 0.2% chance floodplains. Of properties within
Laurel, 2.6% are exposed to the 100-year and 500-year flood scenarios.

Table 47: Building Value Exposure in FEMA Floodplains

Building Value Exposure in Floodplain
% Value

Jurisdiction Total Value
Exposed

AE - 1% X -0.2% Grand Total

Prince George's  ¢o5 364,235,096 $4,908,200,664 $2,576,953.262 $7,485,153,926 9.10%

County
City of Laurel $2,749,392,079  $410,752,492 $313,248,832 $724,001,324 2.60%
Total $84,828,483,354 $5,318,953,156 $2,890,202,094 $8,209,155,250 9.70%

B.5.b. Critical Facilities Exposed

Critical facilities are essential to fulfilling important public safety, emergency response, and disaster
recovery functions. Flooding impacts to critical facilities could severely impact vital functions in a
community, putting citizens at risk. Some facilities such as hospitals also house large numbers of people
who would have trouble if required to evacuate before or during a severe flood.

An exposure analysis was performed to determine critical facilities located within the 0.2-percent and 1-
percent annual chance FEMA floodplain. Results of this exposure analysis are shown in Table 48.
Twenty-five total critical facilities are located in either the 0.2-percent or 1-percent annual chance
floodplain. Six of the total critical facilities in the 0.2-percent or 1-percent annual chance floodplain are
located in the City of Laurel. Appendix D contains the full, structure-by-structure critical facility hazard
analysis.

Table 48: Critical Facilities in FEMA Floodplains

Critical Facilities in Floodplain

Jurisdiction All Facilities e oA
Prince George's County 685 8 11

City of Laurel 24 3 3

Total 709 11 14

B.5.c. Loss Estimation

Riverine flooding loss estimates for each jurisdiction were derived using the FEMA Hazus-MH v5.1 Flood
Module for riverine hazards. Flood hazard is defined by a relationship between depth of flooding and the
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annual chance of inundation to that depth. Annualization is the mathematical method of converting
individual losses to a weighted average that may be experienced in any given year. Annualized loss is the
preferred measure with which to express potential risk for hazard mitigation planning as it is useful for
creating a common denominator by which different types of hazards may be compared. Annualized
losses compared across a region may indicate targeted areas for prioritization of hazard mitigation
actions. Areas with significant annualized losses may be subject to not only local flooding (nuisance
flooding) but also frequent storm event flooding.

Riverine flood exposure is shown in Table 49. Riverine flood losses calculated in the Hazus Flood Module
for the City of Laureland Pr i nc e Ge or greshavn i@ dable 50ynd Table 51, respectively. The
Hazus results show that loss to residential structures makes up approximately 75% of the total losses due
to flooding. Since residential structures were shown to have the highest damage, homeowners should be
educated on flood risks to homes and proper clean up following flood events. Annual total flood loss by
census tract f or P andthe Gty dbleaorel ig ghéws in Eiguren3d and Figure 31.
Census tracts with total loss over $100,000,000 are located in Districts 2, 3, 9, and the City of Laurel. Due
to population growth and increased development, all estimates of the numbers of vulnerable structures
and losses may under-estimate risk at the present time. Flood damage due to flash flooding (stormwater
or pluvial flooding) is not accurately reflected in the Hazus results.

Table 49: Riverine Flood Exposure (based on Hazus-MH v5.1)

Municipality  Residential Commercial Industrial Other Total Exposure
City of

Laurel $3,973,423,000 $1,268,890,000 $134,076,000 $151,776,000 $5,528,165,000
Prince

George's $130,144,361,000 $26,242,415,000 $5,564,076,000 $7,454,437,000 $169,405,289,000
County

-IIE—z:i)lsure $134,117,784,000 $27,511,305,000 $5,698,152,000 $7,606,213,000 $174,933,454,000

Table 50: City of Laurel Riverine Flood Losses (based on Hazus-MH v5.1)
100-Year Riverine Flood Losses

City of Laurel
Residential Commercial Industrial Other Total

Total Exposure

City of Laurel ~ $3,973,423,000 $1,268,890,000 $134,076,000 $151,776,000 $5,528,165,000

Direct Losses

Building $86,152,000 $65,358,000 $5,733,000 $3,088,000 $160,331,000

Contents $41,332,000 $79,086,000 $8,887,000 $3,566,000 $132,871,000
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$33,000

Inventory
Subtotal $127,484,000

Business Interruption

Income $859,000
Relocation $9,000,000
Rental Income  $7,416,000
Wage $2,013,000
Subtotal $19,288,000
TOTAL $146,772,000

Table 51: Prince George's County Riverine Flood Losses (based on Hazus-MH v5.1)

$1,598,000

$146,042,000

$50,428,000

$16,431,000

$12,255,000

$48,478,000

$127,592,000

$273,634,000

$1,070,000

$15,690,000

$318,000

$224,000

$38,000

$290,000

$870,000

$16,560,000

$6,687,000

$1,107,000

$601,000

$48,000

$4,509,000

$6,265,000

$12,952,000

$2,701,000

$295,903,000

$52,712,000

$26,256,000

$19,757,000

$55,290,000

$154,015,000

$449,918,000

Total Exposure
Prince

George's

County

Direct Losses

Building $834,296,000
Contents $392,305,000
Inventory $0
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$130,144,361,000 $26,242,415,000

$323,906,000

$408,446,000

$10,790,000

$5,564,076,000

$73,819,000

$125,548,000

$19,217,000

$7,454,437,000

$72,724,000

$93,673,000

$298,000

$169,405,289,000

$1,304,745,000

$1,019,972,000

$30,305,000
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Subtotal $1,226,601,000 $743,142,000 $218,584,000 $166,695,000 $2,355,022,000

Business Interruption

Income $2,398,000 $232,281,000 $2,882,000 $28,440,000  $266,001,000

Relocation $111,416,000 $76,858,000 $2,826,000 $17,990,000  $209,090,000

:Tl((e:?)’::le $57,472,000 $57,232,000 $543,000 $3,069,000 $118,316,000
Wage $5,694,000 $260,289,000 $4,002,000 $269,408,000 $539,393,000
Subtotal $176,980,000 $626,660,000 $10,253,000  $318,907,000 $1,132,800,000
TOTAL $1,403,581,000 $1,369,802,000 $228,837,000 $485,602,000 $3,487,822,000
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[ Prince George's County

[ City of Laurel
Total Loss by Census Tract
N B < $500,000
$500,000 - $5,000,000
A $5,000,000 - $50,000,000

b T 101 $50,000,000 - $100,000,000
[ B > $100,000,000

Annualized Total Flood Loss
Total Flood Loss from 100-Year Flood, Hazus MH v5.1

Credits: FEMA Hazus-MH
v5.1, M-NCPPC, VGIN, Esri,
HERE, Garmin, SafeGraph,
FAO, METI/NASA, USGS, EPA,

NPS

Figure 30: Annualized Total Flood Loss by Census Tract in Prince George's County
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City of Laurel

Annualized Total Flood Loss
Total Flood Loss from 100-Year Flood, Hazus MH v5.1

o X -

Citylofiliaurel

[ Prince George's County

[ City of Laurel
Total Loss by Census Tract
N I < $500,000
= Credits: FEMA Hazus-MH
ALUILLD B T v5.1, M-NCPPC, VGIN, Esti,
$5,000,000 - $50,000,000 HERE, Garmin, SafeGraph,
50,000,000 - $100,000,000 GeoTechnologies, Inc, METI/
0 0.2 04 Miles $ ! $ NASA, USGS, EPA, NPS,
] I > $100,000,000 USDA

Figure 31: City of Laurel Annualized Total Flood Loss by Census Tract
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B.5.d. City of Laurel Critical Facilities Flood Vulnerability Assessment

Outside of this 2023 hazard mitigation planning effort, the City of Laurel staff also performed a more

detailed risk assessment from flooding by analyzing the vulnerability of critical facilities within the City. Of

the data gathered about these facilit i es, the factors directly affecting th
and/ or loss from flooding are the buildingbs construct |
prior to 1976 were built before the first Flood Insurance Rate Map (pre- Flood Insurance Rate Map) and

therefore were not designed with flood protection in mind. This leaves those structures more vulnerable to

future flooding than those constructed post- Flood Insurance Rate Map which increases the risk of future

damage. The designated flood zone in which each facility lies also greatly affects the likelihood that

flooding will occur at that location. Table 52 below summarizes the flood event vulnerability of critical

facilities in the City of Laurel, in order of greatest risk.

The following definitions were used to assign a level of exposure and vulnerability to the critical facilities
listed in Table 52 below.

1 Zone Exposure:

o 1 = Structures |l ocated in an effective AX0 zone
0 2=Structures |l ocated in an effective AAEO zone

1 Pre/Post- Flood Insurance Rate Map Vulnerability:
o 1 = Structures built after 1975 and |l ocated in
o 2 = Structures built after 1975 stuctdreslbultc at ed i n
prior to 1976 and | ocated in an effective AX0 z

Those levels were combined to assign an overall flood risk to each critical facility as described below:

1 Low (1-2): These structures were built after the development of community Flood Insurance Rate
Maps and were therefore designed with flood protection in mind. They are also located in an

effected AX0 zone which further reduces the Iikelih
1 Moderate (3-4): These structures are at an increased level of risk due to their combined Zone and

Pre/Post Firm Risk. Those built post- Flood Insurance Rate Mapar e | ocated in an effe

zone which puts them at a higher risk, and-those | o0

Flood Insurance Rate Map and are at an equally elevated risk.
i High (5-6): These structures are the most vulnerable of those inventoried and carry the greatest

damage/l oss risk from future flood events. They are
which in itself poses a larger flood threat . St ructures given a fAHigho | eve
pre- Flood Insurance Rate Mapand are | ocated in an effective AAEO

Critical Facility Flood Risk

Of the 11 public facilities assessed, 7 have a moderate to high risk for a future 100-year flood
event as assessed through comparison with the 2016 Flood Insurance Rate Map data and structure
construction date.
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Table 52: City of Laurel Critical Facilities Flood Vulnerability Assessment

Name of Facility

Laurel Volunteer
Rescue Squad

Laurel Police
Department

City Hall Municipal
Center

Department of Parks
and Recreation
Operations

Laurel Armory-
Anderson Murphy
Community Center

Laurel Elementary
School

Laurel High School

Laurel Volunteer Fire
Department

Department of Public
Works

Robert J. DiPietro
Community Center

Scotchtown Hills
Elementary School

Parks & Recreation
Administrative
Offices

A= Administration

Lakes

P= Public Safety

B.5.e. Population Exposed

People that live within or near floodplains are more likely to experience flooding compared to those that
do not. Using population data from the 2020 American Community Survey, census tracts in Prince

Georgeods

County

wer e

Year

Purpose Address Built
14910 Bowie

P Rd. 1952

P 811 Fifth St. 1988
8103 Sandy

A Spring Rd. 1945
7705 Sandy

AP Spring Rd. 1962
422

R Montgomery St. 1927
516

E Montgomery St. 1973

E 800 Cherry Ln. 1965

p 7411 Cherry 1990
Ln.

p 305-307 First 1988
St.

R 7901 Cypress 1993
St.
15950 Dorset

E Rd. 1980

A 13910 Laurel 1799

Effective Zone

Zone

AE-EL

142

AE-EL

165

X

X

R= Recreation

over |l

ai

d

P
re/Post Flood
Exposure FIRM Risk

P Vulnerability
2 3 High
2 2 Moderate
1 2 Moderate
1 2 Moderate
1 2 Moderate
1 2 Moderate
1 2 Moderate
1 1 Low
1 1 Low
1 1 Low
1 1 Low
1 3 Low

E= Education

Wi

th the effective

where residents may be exposed to flooding. Census tracts identify total population, but do not indicate

whether within these boundaries that residents live. Figure 32s h o ws

popul ations in

County by census tract and FEMA Flood Zones. Every District and the City of Laurel have populous
areas near or within a flood zone. As development occurs, floodplain ordinances will be essential to
ensure that future development and residents within flood zones are able to withstand future flood events.

Flooding creates many risks to human population. Flooding can cause fatalities and serious injuries when
people do not evacuate areas that are flooded and enter floodwaters or when people are not careful in
the dangerous environment after the flood has passed. Pr i nc e

call ed Al

ert
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information before, during, and after an emergency or disaster.5” This alert system can provide flood
warnings to allow for residents to prepare for a flood event and evacuate if necessary. The State of

Laur el

Marylandhas an evacuation zone t toorésidents livihgeinda hdiricane w Your Zone

evacuation zone. These zones are primarily in coastal areas and are typically used for hurricanes or
tropical storms which cause flooding events.58 The County also provides an Emergency Preparedness
Guide on their Office of Homeland Security website that has information on what to do before, during, and
after a flood.>®

In addition to direct risks to human life, there may be further impacts to public health due to flooding.
Critical services such as may be forced to close due to flood damage, and floodwater is often
contaminated with sewage which can lead to illness and affect drinking water. If untreated sewage enters
drinking water systems, widespread gastrointestinal illness could occur. Flooding creates damp
environments for mold to grow. Unless the mold is removed quickly, its presence can lead to respiratory
illnesses. This is especially true for the elderly and people with disabilities. In addition to the more visible
damage to property and infrastructure, flood disasters can disrupt vital health services like dialysis and
breathing machines if power outages occur due to flooding.®® Hazard impacts are also known to cause
inequitable impacts on vulnerable populations. For example, low income persons may have a harder time
recovering from direct flood impacts, and those reliant on public transportation may face hardships due to
access or delays.

Prince Georgeds Count yttps:/AvivwegrincegBorgésnocntymdComvd704dAéeid-Brince-Georges
%8 State of Maryland. Know Your Zone. https://mdem.maryland.gov/Pages/know-your-zone-md.aspx

®Prince Georgeds County. Emergency Management Gui de.
https://www.princegeorgescountymd.gov/DocumentCenter/View/11637/Full-Emergency-Preparedness-Guide-PDF

5 FEMA. Guide to Expanding Mitigation; Making the Connection to Public Health.
https://www.fema.gov/sites/default/files/documents/fema_mitigation-quide public-health.pdf
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Figure 32: Prince George's County Population by Census Tract and FEMA Flood Zones

Chapter 4. Risk Assessment

123

Laur el



Prince Georgebs Co davarygMitkatiCn Rlan 2023 Laur el

B.5.f. Future Development

Development located within the FEMA Special Flood Hazard Area faces increased risk. Development
located within this area has an increased risk of flooding, which can impact homes, businesses, and
transportation in the area. Additionally, developed areas have more impervious surfaces where water
cannot be absorbed into the ground and must be managed through stormwater and drainage systems.
Pluvial flood events can be intensified in developed areas with low stormwater and drainage system
capacity where water accumulates and floods streets, homes, and businesses.

Figure33s hows the FEMA Special Flood Hazard Area in Prince
areas from the Growth Policy Map. There is overlap between Local Centers, Employment Areas, and

Regional Transit Districts and the Special Flood Hazard Area. Future development in those areas should

take potential flooding impacts into consideration and consider mitigation actions.
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Prince George's County Plan 2035 Future Growth
Areas with FEMA Special Flood Hazard Area

FEMA Special Flood Hazard Area

----- Plan 2035 Growth Boundary
Plan 2035 Future Growth Areas
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I Future Water and Sewer Service Areas Credits: M-NCPPC, VGIN, Esri,
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Figure 33. Prince George's County Plan 2035 Future Growth Areas with FEMA Special Flood Hazard
Area
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B.5.g. Social Vulnerability

Flood risk is higher for socially vulnerable populations. Property values within floodplains are lower, and

many floodplain areas have been developed for multi-family housing and single-family low-income

neighborhoods.®! Therefore, socially vulnerable populations are more likely to live in floodplains and have

reduced capacity to respond to and recover from flood events. Figure 34 shows social vulnerability by

census tract in Prince Georgeo6s Coun 2020dats Resigentt he CDC
living in areas with high social vulnerability in flood zones may be at higher risk for flood impacts such as

damage to homes, power outages, and death or injuries due to flooding.

B.6. Conseqguence Analysis

A consequence analysis (refer to Table 53) has been done to better understand the range of impacts that
a riverine flood event can have on several features of the planning area and the population within it.

Table 53. Riverine Flood Consequence Analysis

Community Feature Impacts

Flooding can cause injury or loss of life. Flood conditions necessitate
Life Safety (Warning  warnings, such as flash flood warnings, road closure warnings, and flood
and Evacuation) advisories to allow residents to remain safe during hazardous floods.
Evacuations may also be necessary during large-scale flood events.
Floodwaters often contain contaminants such as bacteria and chemical
hazards. Flooding can also result in sewer overflows, resulting in sewage in
floodwaters. Individuals traversing floodwaters or children playing in
floodwaters are at risk of contracting diseases, injuries, and infections.
Structures exposed to flooding may develop mold or wood rot. People with
asthma, allergies, or breathing conditions may be at a higher risk to mold.
Critical facilities, such as hospitals may flood and lose power during flood
events, forcing them to operate on backup generators. Infrastructure may
experience impacts in the form of damage from flooding, debris blockages,
temporary closure of transportation routes, and the potential inability of the
stormwater system to handle floodwater in a severe event.
A major flood event would be costly for local governments in terms
of emergency response, delivery of services, disaster cleanup, and future
Economy mitigation projects. Some of the costs could be recouped through federal
grant reimbursements, but local governments would still feel the fiscal
impact of a major event.
Home and landowners within the FEMA 100-year flood zone are most at risk
to impacts from a flood event. They may experience damage to or loss
Buildings of property depending upon the severity of flooding in the area. Structures
that are impacted by flooding may have structural damage, damaged
electrical systems and gas tanks, or develop mold or wood rot.

Public Health

Critical Facilities and
Infrastructure

51 Lee D, Jung J. 2014. The growth of low-income population in floodplains: a case study of Austin. https://doi.org/10.1007/s12205-
014-0205-z
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Prince George's County Social Vulnerability
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Figure 34: Prince George's County Social Vulnerability and FEMA Flood Zones

Chapter 4. Risk Assessment 127



Prince Georgebs Co davarygMitkatiCn Rlan 2023 Laur el

C. Severe Storm (Flood-Related)

C.1. Description

Severe storms are formed when warm, moist air pushes upwards into the atmosphere, cools, and forms
into cumulonimbus clouds. As the air continues to cool, it starts to form water droplets or ice, and as
these droplets or ice start to fall, they may collide and combine repeatedly into larger forms before
reaching the Ear tstordnscasfarm in any geograghéc vegionend are sometimes the
cause of other natural phenomena.

Flood-related severe storms can cause heavy rainfall over an area, causing urban (pluvial) flooding.

Urban flooding occurs when heavy rainfall creates a surface water flood event independent of an
overflowing water body.Pr i nce Georgeds County defines wurban floodir
a built environment, particularly in more densely populated areas, caused by rain falling on increased

amounts of impervious surfaces and ovefWHedlaryanchg t he <c a|
Department of the Environment is working to more consistently define flooding events, such as urban

flooding, as used in statutes.

One type of pluvial flooding is flash flooding. Flash floods can be the product of heavy localized
precipitation in a short time period. Flash floods consist of a rapid rise of water along a water channel or
low-lying urban area and are usually a result of an unusually large amount of rain and/or high velocity of
water flow (particularly in hilly areas) within a very short period of time. Flash floods can occur with limited
warning.

Common causes of pluvial flooding include overflowing drainage or stormwater systems or when ground
is oversaturated and cannot absorb excess water, causing surface water to flood an area. Areas with high
amounts of impervious surfaces, such as urban areas can experience intensified pluvial flooding events
due to a lack of ability for water to absorb into the ground.

C.2. Location and Extent

A number of factors contribute to the extent (strength and magnitude) of a flood and the relative
vulnerabilities of certain areas. Development, or the presence of people and property in the hazardous
areas, is a critical factor in determining vulnerability to flooding. Additional factors that contribute to flood
extent include:

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

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

1 Velocity: Flowing water exerts force on the structural members of a building, increasing the
likelihood of significant damage. A one-foot depth of water, flowing at a velocity of five feet per
second or greater, can knock an adult over and cause significant scour around structures and
roadways.

®Drainage and Floodingtiyn Prieseet@edoroqmebdy ®oumce Georgeds County DP
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1 Elevation: The lowest possible point where floodwaters may enter a structure is the most
significant factor contributing to its vulnerability to damage due to flooding. Data on the specific
elevations of structures in Frederick County has not been compiled for use in this analysis.

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

Rainfall associated with flash flooding is intense and the waters are fast moving, so it is not as easy to
predict when a flash flood will occur or how severe it will be. Specific extent of flash flooding is difficult to
determine in advance because local terrain, soil conditions, and construction play a role in how much
stormwater can percolate into the soil, be accommodated by waterways, or cause flash flooding. Depth
and velocity of flash flooding is difficult to determine, but local stream gauges could be used to mark
velocity of floodwaters. To help alleviate the difficulty around predicting urban flooding issues, the
Maryland Department of the Environment is working with local jurisdictions, the Maryland Departments of
Emergency Management, Planning, Natural Resources, the Department of Transportation, and other
state agencies to collect flood event data and identify locations where flooding has occurred after January
1, 2000.53 The result of this work will be more comprehensive information on urban flooding locations,
including within PrWithout specBeimfarniagod, sll a@as inrihe €ounty and City of
Laurel should be considered at risk to storm-related flooding.

C.3. Previous Occurrences

According to the NCElI, there have been 108 flash flood events and 102 heavy rain events recorded in the
database. These records range from 1950 to 2022. Some events were associated with massive tropical
weather systems, but most were associated with storms occurring from April through August. Additionally,
it should be noted that some NCEI heavy rain events occurred on the same day or within a few days of
NCEI flash flood events. The NCEI database reports $55,695 in annual damages (all property damage)
for flash flood and heavy rain occurrences and 2.9 annualized events. Table 54 summarizes these results
by hazard event type.

Table 54: NCEI Historic Flash Flood and Heavy Rain Data
Total

Event Tvpe Number Period of Annualized Annualized Annualized Annualized
yp of Events Record Deaths Injuries Events
Damage
Flash Flood 108 1950-2022 $55,653 0 15 15
Heavy Rain 102 1950-2022 $42 0 0.0 14
Total 210 1950-2022 $55,695 0 1.5 2.9
5 Maryland Department of the Environment. Advancing Stormwater Resiliency in Maryland (A-St o RM) : Mar yl andos

Management Climate Change Action Plan. 2021. https://mde.maryland.gov/Documents/A-StorRMreport.pdf
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C.4. Probability of Future Events

The probability of future occurrences of severe storm
City of Laurel is high. It is extremely difficult to determine the probability of future occurrence in a specific
area within the county with any degreeof accuracy. All areas within Prince ¢

heavy rain and flash floods, especially the heavily urbanized areas with high amounts of impervious

surfaces in the northern part of the County, Upper Marlboro, and in the City of Laurel. Based on past
occurrences, Prince Georgedbds County and the City of La
occurrence, averaging approximately 3 events annually.

According to the Fourth National Climate Assessment (NCA4), climate change will impact general flood

hazards. NCA4 projects continued increases in the frequency and intensity of heavy precipitation in many
regions of the United States, including the northeast.
both more frequentand morei nt ense, 6 and re%ult in more rainfall

C.5. Vulnerability and Risk Assessment

Severe storm events have a high correlation with riverine flooding. Vulnerability to severe storm flooding

events is similar to vulnerability to riverine flooding, presented in Chapter 4.B.5. In the future, as

precipitation patterns change, flood risks will intensify in areas adjacent to water bodies and, more

specifically, flash flooding risks will elevate in more developed areas, where there are more impervious

and paved surfaces. If development and population growth encroach into flood-prone areas, Prince

George® County and the City of Laureld s vul nerability to flooding wild.l i nc

The topography and elevation of an area, development and extent of impervious surfaces, and

precipitation movement and patterns correlate to the vulnerability of the region to severe storm flooding

events. With flash flooding comes flooded roads, homes, and structures which can lead to safety

hazardsd an in extreme cases, loss of life. Consistent rainfall and flash flooding can wash out roads and

cause erosion, which can lead to landslides and agricultural damages. Lastly, flash floods have been and

will continue to be a significant threat to the economic and social well-being of the more developed areas

of Prince Georgebés County and the City of Laurel. I n pi
structures, assets, and populations are vulnerable to flood damages. Flash floods can affect the economy

and commerce of the county through flooded roads and economic losses for local businesses.5°

The State of Maryland 2021 Draft Hazard Mitigation Plan ranked the County on several factors for

thunderstorm. These scores and ranks are shown in Table 55, which shows the Stated sanking for

thunderstorm vulnerability inPr i nce Geor gebds County (i nclTuhdei nSgt attheed sCi t
ranking for riverine flood is shown in Table 46 in Section B.

Table 55.2021St at e of Maryland Thunderstorm Hazard Ranking ¢

Risk Factors Rank
Population Vulnerability 4
Population Density 3

54 The Fourth National Climate Assessment. Volume |1, Impacts, Risks, and Adaptation in the United States. U.S. Global Change
Research Program, 2018.; Revised February 2020. Available at:

https://nca2018.globalchange.gov/downloads/NCA4 2018 FullReport.pdf.

2021 Draft Maryland Hazard Mitigation Plan
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Risk Factors Rank
Injuries 2
Deaths 4
Property Damage 2
Crop Damage 1
Geographic Extent 3
Events 8
Local Plan Ranking (2017) 4
Overall Weighted Risk Rating®® 26
Overall Ranking High

C.6. Consequence Analysis

A consequence analysis (refer to Table 56) has been done to better understand the range of impacts that
a severe storm flood event can have on several features of the planning area and the population within it.

Table 56. Severe Storm (Flood-Related) Consequence Analysis

Community Feature

Life Safety (Warning
and Evacuation)

Public Health

Critical Facilities and
Infrastructure

Economy

Impacts

Severe storm events with flooding can cause injury or loss of life. Flood
conditions necessitate warnings, such as flash flood warnings, road closure
warnings, and flood advisories to allow residents to remain safe during
hazardous floods. Evacuations may also be necessary during large-scale
severe storm events.

Floodwaters associated with severe storms often contain contaminants such
as bacteria and chemical hazards. Flash flooding can also result in sewer
overflows, resulting in sewage in floodwaters. Individuals traversing
floodwaters or children playing in floodwaters are at risk of contracting
diseases, injuries, and infections. Structures exposed to flooding may develop
mold or wood rot. People with asthma, allergies, or breathing conditions may
be at a higher risk to mold.

Severe storms can cause flash flooding that can damage electrical systems
to critical facilities. Infrastructure may experience impacts in the form of
damage from flooding, debris blockages, temporary closure of transportation
routes, and the potential inability of the stormwater system to handle
floodwater in a severe event.

Flash floods can affect the economy and commerce of the county through
flooded roads and economic losses for local businesses. Additionally, flash
flooding can cause erosion, impacting agricultural productivity.

5 Risk = (Population Vulnerability*0.5) + (Population Density*0.5) + (Geographic Extent*1.5) + (Events*1.0) + (Property
Damage*1.0) + (Crop Damage*1.0) + (Deaths*1.0) + (Injuries*1.0) + (Local Plan Risk Assessment*1.5)
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Towns with concentrated structures, assets, are more vulnerable to flood
damages. Flash flooding can impact buildings in urban areas and rural areas.
Homeowners may experience damage to or loss of property depending upon
the severity of flooding in the area. Structures that are impacted by flooding
may have structural damage, damaged electrical systems and gas tanks, or
develop mold or wood rot.

Buildings
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D. Severe Storm (Wind-Related)

D.1. Description

Wind-related severe storms are associated with the presence of strong winds, hail, and lightning. Wind
related to severe storms typically originates from thunderstorms. Thunderstorms are caused when air
masses of varying temperatures and moisture content meet. It is also possible to experience storms
without precipitation, which can increase wildfire risk during periods of dry weather or drought.
Thunderstorms can form in any geographic region and are sometimes the cause of other natural
phenomena such as downburst winds, heavy rain, flash floods, large hailstones, tornadoes, and
waterspouts.

A severe thunderstorm includes damaging winds of 58 mph (50 knots) or greater and hail one inch or
larger in diameter. High winds have been further broken down into three categories by the National
Weather Service Storm Events database: High wind, strong wind, and thunderstorm wind.

A fAhigh windo icenvextiveswinsgstoh3b knetsl(40rmph) or greater lasting for one hour or
longer or winds (sustained or gusts) of 50 knots (58 mph) for any duration (or otherwise locally/regionally
defined), on a widespread or localized basis. In some mountainous areas, the above numerical values
are 43 knots (50 mph) and 65 knots (75 mph), respectively.®’

A fAstrong wconvdctive wisd gusting lesa than 50 knots (58 mph), or sustained winds less
than 35 knots (40 mph) resulting in a fatality, injury, or damage.%®

A Athunderstorm windod is a wind arising from convecti ol
observed or detected) with speeds of at least 50 knots (58 mph), or winds of any speed (non-severe

thunderstorm winds below 50 knots) producing a fatality, injury, or damage. Events with maximum

sustained winds or wind gusts less than 50 knots (58 mph) should be entered as a Storm Data event only

if they result in fatalities, injuries, or serious property damage.

Hail is precipitation in the form of ice that occurs in thunderstorms between currents of rising air (updrafts)
and currents of descending air (downdrafts). These storms typically occur in late spring through early
summer. As defined by the National Weather Service, thunderstorms must feature hail that is 1 inch in
diameter (quarter-s i ze) or | arger t o BigureB% samvs hiol haiidformed infihe ever e. 0
atmosphere. The Tornado and Storm Research Organization Hailstorm Intensity Scale, shown in Table
57 ranks intensity or damage potential related to hail size (distribution and maximum), texture, numbers,
fall speed, speed of storm translation, and strength of the accompanying wind. Evidence indicates that
maximum hailstone size is the most important parameter relating to structural damage, especially towards
the more severe end of the scale. It must be noted that hailstone shapes are also an important feature,
especially as the "effective" diameter of non-spheroidal specimens should ideally be an average of the co-
ordinates. Spiked or jagged hail can also increase some aspects of damage.

Table 57: Tornado and Storm Research Organization Hailstorm Intensity Scale

. Typical Hail .
Scale Intensity Category Diameter (mm)* Typical Damage Impacts
HO Hard halil 5 No damage

Hi gh Winds are addressed under the

f g Windsd section
®Strong Winds are addressed under the f@AH h

Windso section
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. Typical Hail :

Scale Intensity Category i Typical Damage Impacts

H1 St GE GG 5.15 Slight general damage to plants,
crops

H2 Significant 10-20 S|gn|f|c§1nt damage to fruit, crops,
vegetation
Severe damage to fruit and crops,

H3 Severe 20-30 damage to glass and plastic
structures, paint and wood scored

44 Severe 25-40 Widespread glass damage, vehicle
bodywork damage
Wholesale destruction of glass,

H5 Destructive 30-50 damage to tiled roofs, significant risk
of injuries

. Bodywork of grounded aircraft

He Destructive 40-60 dented; brick walls pitted

H7 Destructive 50-75 §gvgre roof damage, risk of serious
injuries

H8 Destructive 60-90 Severe damage to aircraft bodywork

Extensive structural damage. Risk of
H9 Super Hailstorms 75-100 severe or even fatal injuries to
persons caught in the open
Extensive structural damage. Risk of
H10 Super Hailstorms >100 severe or even fatal injuries to
persons caught in the open
*Approximate range (typical maximum size in bold), since other factors (e.g. number and density of hailstones, hail
fall speed and surface wind speeds) affect severity.
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Figure 35: Formation of Hail (Source: NOAA)
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Lightning is generated by the buildup of charged ions in a thundercloud. When this buildup intersects with
the best conducting object or surface on the ground, the result is a discharge of a lightning bolt. A bolt of
lightning can reach temperatures approaching 50,000 degrees Fahrenheit. Lightning rapidly heats the sky
as it flashes, but the surrounding air cools following the bolt. This rapid heating and cooling of the
surrounding air cause thunder.

D.2. Location and Extent

Laur el

Al'l of Prince Georgebds County and the City of Laurel c
causes high wind, l'ightning, and hail. All structures

Laurel should be considered vulnerable to these hazards. While impacts may vary based on location and
severity and asset characteristics, the potential impacts in each jurisdiction are the same.

Using the National Weather Service definition for a severe thunderstorm, dime-sized hail is considered a
minimum hazard, and quarter-sized hail is considered a major hazard. Quarter-sized hail can cause
significant damage to property such as automobiles, aircraft, and roofs as well as agricultural crops and
livestock. Damage to shingled roofs may go undetected until leaks and cracks start forming. Damage to
metal roofs is more noticeable due to dents and damage to exterior finishes. Automobiles may be dented
or have their windshields and windows shattered. Although rare, large hailstones may even cause injury
or death. The amount of cover available during a hailstorm can greatly affect the risk to human health
during these events.

Lightning occurs randomly, therefore it is impossible to predict where and with what frequency it will
strike. It is assumed the city is uniformly exposed to lightning. Lightning flash data compiled by Vaisala,
Inc. with data from 2015 through 2020 shows total lightning density per county, shown in Figure 36.%°

Prince Georgeds County had a tota¥yedri ghtning density o

5 vaisala, Inc. Total lightning statistics. https://www.vaisala.com/sites/default/files/documents/WEA-MET-2021-Annual-Lightning-
Report-B212465EN-A. pdf
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Total lightning density 2015-2020
per county
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Figure 36: Vaisala, Inc. Total Lightning density 2015-2020

While there is no established index for lightning, a lightning strike is considered to be of minimum severity
when it has limited impacts on infrastructure (e.g., only hitting tree limbs, if anything other than the
ground) and major severity when it causes extensive damage (e.g. loss of life, fire, structural damage).
The potential damages resulting from lightning strikes are primarily loss of life, business interruption, fire,
and minor structural damage. A false sense of security often leads people to believe that they are safe
from a lightning strike because it may not appear to be near their location. However, lightning can strike
10 miles away from a rain column, which puts people outside of the storm cloud at risk.

Using the National Weather Service high wind categories listed above, sustained non-convective winds of
40 mph or greater lasting for one hour or longer or winds (sustained or gusts) of 58 mph for any duration,
on a widespread or localized basis, are considered a minimum severity event. A major severity event
would be wind events of greater than 58 mph or wind events resulting in death, injury, or significant
damage.

D.3. Previous Occurrences

When using the combined NCEI thunderstorm wind, lightning, and hail events, there are a total of 619

events recorded in PrinceGeor ge6s County. Since 1950, there have bee
13 lightning events, and 105 hail events recorded in the database. Annualized deaths, injuries, damages,

and number of events are summarized in Table 58.
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Table 58: NCEI Historic Hail, Lightning, and Thunderstorm Wind Event Data

Number Total

Period of . Annualized Annualized Annualized
Event Type of Annualized .
Record Deaths Injuries Events
Events Damage
Thunderstorm ., 1950-2022  $72,982 0.00 0.11 6.96
Wind
Lightning 13 1950-2022 $9,652 0.01 0.07 0.18
Hail 105 1950-2022 $166 0.00 0.00 1.46
Total 619 1950-2022 $82,800 0.01 0.18 8.60

D.4. Probability of Future Events

Based on the NCEI dat abase, Prince Georgedbds County and
experiencing these types of hazards. Severe thunderstorm wind events occur seven to nine times

annually (9.20 annual occurrences), hail events occur once or twice each year (1.20 annual occurrences),

and a damaging lightning strike is a rare occurrence.

As ocean surface temperature increases in the Atlantic Ocean due to climate change, there will be more

energy for Atlantic storms to strengthen, which could lead to an increased frequency of thunderstorms

andot her severe storms in Prince Georgeb6s County. Additdi
moisture in the air increases due to climate change, there is a higher risk of severe thunderstorms

occurring.

D.5. Vulnerability and Risk Assessment

The primary hazard caused by thunderstorm winds is the transport of debris, which can cause casualties

and property loss or even the dislodging of mobile homes from their foundation. Lightning can also cause

fires, hail storms can cause damage to structures and c.
high winds may also cause damage to poles and lines carrying electric, telephone, and cable television

service.

All of the Countyd s p o p is Vulnerable to severe storms. The number of people affected by storms
and to what degree will depend on the type of storm that occurs, as well as its severity and tenure.
Residents that live in remote areas with limited road or transportation access may be temporarily isolated
if roads become impassable due to debris or fallen trees or extended power outages occur.

Because allareasof Pr i nc e Glaunty gnd thesCity of Laurel are susceptible severe storm events,
it can be assumed that all structures are exposed and potentially vulnerable. Taller structures are the
most exposed to lightning, while structures that are not surrounded by others are more likely to be
damaged by wind. All structures are in danger of hail damage. Older structures built before 1940 are
often more susceptible to all types of damage related to severe storms. Older critical facilities are
vulnerable to wind damage due to the age of construction and poor condition due to age and lack of
maintenance, especially in the more rural and isolated areas of the County. It is important to identify
specific critical facilities and assets that are most vulnerable to severe weather. Evaluation criteria include
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the age of the building (and what building codes may have been in effect at the time of construction), type
of construction, and condition of the structure (i.e., how well the structure has been maintained).

Figure 37 shows buildings constructed before 2002 (the first year that the Building Codes from 2000
were required in the County) and are broken up into three date categories and levels of possible
vulnerabilities:

1 1600 to 1899 (Dark Orange): Highly Vulnerable
1 1900-1949 (Light Orange): Moderately Vulnerable
1 1950-2002 (Light Yellow): Slightly Vulnerable

Buildings that are shown in dark orange suggest that they may be more susceptible to wind damage than
buildings in yellow; However, all buildings shown could be susceptible to damage. There is a possibility
that these buildings may have been renovated to improve structural integrity for protecting against wind
damage. Nonetheless, this map is intended to give an overview of areas that are of higher risk. The trend
shown in the map is that most highly vulnerable buildings are in the Eastern part of the county.
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Figure 37: Buildings Constructed before 2002 in Prince George's County
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The State of Maryland 2021 Draft Hazard Mitigation Plan ranked the County on several factors for wind.
These scores and ranks are shown in Table 59, which shows the Stated sanking for wind vulnerability in
Prince Georgeds County (including the City of Laurel)

Table 59. 2021 State of Maryland Wind Hazard Ranki

Risk Factors Rank
Population Vulnerability 4
Population Density 3
Injuries 2
Deaths 4
Property Damage 3
Crop Damage 1
Geographic Extent 2
Events 4
Local Plan Ranking (2017) 4
Overall Weighted Risk Rating”® 26.5
Overall Ranking High

D.6. Consequence Analysis

A consequence analysis (refer to Table 60) has been done to better understand the range of impacts that
a severe storm wind event can have on several features of the planning area and the population within it.

Table 60. Severe Storm (Wind-Related) Consequence Analysis

Community Feature

Life Safety (Warning
and Evacuation)

Public Health

Impacts

Home and landowners throughout the state are at risk to impacts from a
wind-related severe storm event in the form of lightning and hail. Lightning is
very dangerous, even when observed at several miles away. As such,
members of the public should seek shelter immediately. In addition, hail
poses the threat of personal injury, particularly for hail stones of larger sizes.
Lightning can put peoplebds |ives at
also endanger the public when hail size is large enough to cause injury if hit.
Residents in the County that live in remote areas with limited road or
transportation access may be temporarily isolated and cut off from critical
facilities if roads become impassable due to debris or fallen trees or extended
power outages occur, putting their health at risk in case of an emergency.

0 Risk = (Population Vulnerability*0.5) + (Population Density*0.5) + (Geographic Extent*1.5) + (Events*1.0) + (Property
Damage*1.0) + (Crop Damage*1.0) + (Deaths*1.0) + (Injuries*1.0) + (Local Plan Risk Assessment*1.5)
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Infrastructure may experience impacts in the form of fire caused by lightning
strikes, roof and crop damage from hail, and interruptions to above-ground
power and communication systems.

A major storm event would be costly for state and local governments because
of the potential for damages associated with property, debris generation, and
loss of power. Delivery of services may also be slowed or halted in affected
areas as a result of momentary losses in power and communications.

Home and landowners throughout the state may experience damage to
Buildings property depending upon the amount of lightning strikes and severity of hail in
the area.

Critical Facilities and
Infrastructure

Economy
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E. High Wind

E.1. Description

High wind events occur when there is a large difference in air pressure between two locations. NCEI
defines high wind events as:

Sustained non-convective winds of 35 knots (40 mph) or greater lasting for 1 hour or longer or
winds (sustained or gusts) of 50 knots (58 mph) for any duration (or otherwise locally/regionally
defined), on a widespread or localized basis. In some mountainous areas, the above numerical
values are 43 knots (50 mph) and 65 knots (75 mph), respectively.

In addition to high winds, the NCEI dataset includes strong wind events as defined below:

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

This sub-set of wind type does not include wind during severe storm events, winter storms and blizzards,
or tropical/sub-tropical cyclones. Those wind effects are described in sections addressing those specific
hazards.

E.2. Location and Extent

High wind events can occur anywherethr oughout Prince Georgebs County and
the impacts will vary depending on infrastructure characteristics. Sometimes these high wind events
originate from microbursts. Microbursts (also known as downbursts) are powerful downdrafts associated
with heavy precipitation events such as thunderstorms, rain showers, and particularly hailstorms. In some
cases, dry microbursts can be triggered by virga (rain that evaporates before it reaches the ground).
According to the National Oceanic and Atmospheric Administration (NOAA), microbursts occur when the
weight of heavy precipitation or hail accelerates downward winds to very high velocities as it falls from the
upper levels of the atmosphere. Approximately five percent of all thunderstorms are estimated to produce
a microburst. These microbursts can result in significant wind damage similar to a weak tornado. Although
microbursts are more common in the western United States, they also occur in the eastern United States,
including Maryland.

Downdrafts associated with microbursts are typically only a few hundred to a few thousand feet across.
When the downdraft reaches the ground, it spreads out horizontally and may form one or more horizontal
vortex rings around the downdraft. Microburst events typically last 15 to 20 minutes.

According to NOAA, a derecho is a widespread, long-lived windstorm that is associated with a band of

rapidly moving showers or thunderstorms. A typical derecho consists of numerous microbursts,

downbursts, and downburst clusters. If the wind damage swath extends more than 240 miles (about 400

kilometers) and includes wind gusts of at least 58 mph (93 km/h) or greater along most of its length, then

the event may be classified as a derecho. Derechos can occur anywhere in Prince Ge or geds County ar
the City of Laurel.
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E.3. Previous Occurrences

Since 1950, there have been 15 high wind and 24 strong wind events recorded by the NCEI database in
Prince Geor gablesél sbhowatnetcgmbined annualized NCEI data that was recorded from
these 39 wind events. 11 of these 39 wind events occurred within the last ten years. The most damaging
high wind event occurred on February 12, 2017 when low pressure rapidly intensified as it moved up the
New England coast. A strong pressure gradient between the low and high pressure over the Midwest
caused high winds. Estimated wind gusts of 63 mph caused damage. The highest wind gust was
measured at 72 mph at Andrews Air Force Base. The one strong wind event took place on October 11,
2018 after Hurricane Michael. A record of the 11 events that occurred within the last ten years and their
subsequent damages, deaths, and injuries can be found in Appendix C. Most of the damage was to
residential properties for both high and strong wind events. Only one event in the past 10 years affected
crops in the County ($3,000 of damage).”

Table 61: NCEI Historic High Wind and Strong Wind Event Data
Total

Event Number Period of . Annualized Annualized Annualized
Annualized .

Type of Events Record Deaths Injuries Events
Damage

High Wind 15 1950-2022 $46,041 0.00 0.07 0.21

strong 24 1950-2022  $2,161 0.01 0.00 0.10

Wind

Total 39 1950-2022 $48,202 0.01 0.07 0.31

E.4. Probability of Future Events

High wind events are considered medium probability and random events that can occur at any time of

year , so all areas within Prince Georgeb6és County and t|
Storm Events data were annualized by taking the total number of damaging wind events (high and strong

winds) and dividing them by the length of the record, as seen in Table 61. The annualized values should

only be used as an estimate of what can be expected in any year. Using historic records, it can be

estimated that Prince Georgeds County and/or the City ¢
three to four years.

As stated i n t hdeveat®hagpentrddiently, aslir year-round and stem from multiple

hazard types. Therefore, the probability of a wind event each year is highly likely. While some hazard

events, such as hurricanes, are expected to become more frequent and intense, the future probability of

wind events is unclear. According to the Fourth National Climate Assessment, @A pr oj ecti ons of f u
changes in severe thunderstorms, tornadoesdifficitgi | , and

L NOAA Storm Events Database.
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%2872%29+High+Wind&beginDate _ mm=01&beginDate _dd=01&
beginDate yyyy=2012&endDate_mm=07&endDate_dd=31&endDate yyyy=2022&county=PRINCE%2BGEORGE%2527S%3A33&
hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=24%2CMARYLAND
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projecting future events can be attributed, in part, to a need for further research and lack of historical
data.”

E.5. Vulnerability and Risk Assessment

The impact of high winds can be measured in financial terms, as well by fatalities and injuries. As shown
in Table 61, damages from these events can be approximated at $48,202 for property and minimal crop
damages annually. Injuries and fatalities are unlikely, with one death occurring in the County in the past
20 years of high or strong wind events recorded in the NCEI Storm Events database.

High wind events can also impact buildings and infrastructure in the County. Severe wind can blow
shingles, siding, awnings, and other features off buildings. Falling trees and tree limbs can damage
structures. Objects picked up by wind can be hurled through the air, damaging structures and breaking
windows when contact is made. In some cases, structures can be blown off foundations. Additionally,
utility poles and above ground power lines can be knocked down by severe winds, impacting populations
who rely on those power lines. Populations at risk include people over 65, persons in poverty, and non-
native English speakers that have lower capacity to adapt to loss of power or damage to their homes. The
homeless population in the County may also be more vulnerable due to a lack of adequate shelter during
high or strong wind events. Finally, transportation in the County may be affected by high or strong winds.
These events could cause delays or closures of bridges in the county.”?

The State of Maryland 2021 Draft Hazard Mitigation Plan ranked the County on several factors for wind.
These scores and ranks are shown in Table 62, which shows the Stated sanking for wind vulnerability in

Laur el

Prince Georgeds County (including the City of Laurel)

Table62. 2021 State of Maryland Wind Hazard Ranki

Risk Factors Rank
Population Vulnerability 4
Population Density 3
Injuries 2
Deaths 4
Property Damage 3
Crop Damage 1
Geographic Extent 2
Events 4
Local Plan Ranking (2017) 4

2 The Fourth National Climate Assessment. Volume Il, Impacts, Risks, and Adaptation in the United States. U.S. Global Change
Research Program, 2018.; Revised February 2020. Available at:

https://nca2018.globalchange.gov/downloads/NCA4 2018 FullReport.pdf.

3 Maryland Transportation Authority Wind Warnings and Restrictions: https://mdta.maryland.gov/Emergency/Emergency Info.html
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Risk Factors Rank
Overall Weighted Risk Rating™ 26.5
Overall Ranking High

E.6. Conseqguence Analysis

A consequence analysis (refer to Table 63) has been done to better understand the range of impacts that
a high wind event can have on several features of the planning area and the population within it.

Table 63. High Wind Consequence Analysis

Community Feature

Life Safety (Warning
and Evacuation)

Public Health

Critical Facilities and

Infrastructure

Economy

Buildings

Impacts

Impacts to the public include potential for injury or loss of life, and destruction
of property due to high winds. Populations at risk include people over 65,
non-native English speakers, and low-income households that have lower
capacity to adapt to loss of power or damage to their homes. The homeless
population in the County may also be more vulnerable due to a lack of
adequate shelter during high or strong wind events.

There are limited impacts of high wind on public health. Indirect impacts
include power outages, which can lead to electrocution, fires and burns and
carbon monoxide poisoning from gasoline powered electrical generators.
High wind events can impact critical facilities and infrastructure in the County.
Falling trees and tree limbs can damage critical facilities or block roadways.
Transportation in the County may be affected by high or strong winds. These
events could cause delays or closures of bridges in the county

A major wind event would be costly for local governments because of the
potential for damages associated with property, debris generation, and loss of
power. Some of the costs could be recouped through federal grant
reimbursements, but local governments would still feel the fiscal impact of a
major event.

High wind events can impact buildings in the County. Severe wind can blow
shingles, siding, awnings, and other features off buildings. Falling trees and
tree limbs can damage structures.

"4 Risk = (Population Vulnerability*0.5) + (Population Density*0.5) + (Geographic Extent*1.5) + (Events*1.0) + (Property
Damage*1.0) + (Crop Damage*1.0) + (Deaths*1.0) + (Injuries*1.0) + (Local Plan Risk Assessment*1.5)
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F. Tornado

F.1. Description

A tornado is a narrow, violently rotating column of air that extends from the base of a thunderstorm to the

ground and is visible only if it forms a condensation funnel made up of water droplets, dust, and debris.

Prince Georgeds Co davaryMitkatiOmn Rlan 2023

Data from the NOAA website indicates the path of a tornado is generally less than half of a mile wide, but
the path length can vary from a few hundred yards to dozens of miles. A tornado moves at speeds from
30 to 125 mph, but can generate winds exceeding 300 mph.”>

Tornado season typically occurs from March through August; however, tornadoes can happen in any
month. In the United States, tornadoes have been classified on the Fujita Scale, assigning numeric

scores from zero to five (or higher) based on the severity of observed damages. The traditional Fujita (F)
scale, introduced in 1971, was used to rate the intensity of tornadoes thereafter and previously

document ed

Table 64 shows the Enhanced Fujita Tornado Damage Scale with corresponding wind speeds, typical

tornadoes. Starting in February
with somewhat lower wind speeds at the higher F-numbers, and more thoroughly refined structural
damage indicator definitions.

damages, and relative frequency.

Table 64: Enhanced Fujita Tornado Damage Scale

Enhanced
Fujita
Scale (EF)

EFO

EF1

EF2

EF3

EF4

Wind
Speeds
(mph)

6571 85

861 110

1117 135

1361 165

166 17 200

Typical Damage

Light: Chimneys are damaged, tree branches are broken,
shallow-rooted trees are toppled.

Moderate: Roof surfaces are peeled off, windows are
broken, some tree trunks are snapped, unanchored mobile
homes are overturned, attached garages may be destroyed.

Considerable: Roof structures are damaged, mobile homes
are destroyed, debris becomes airborne, (missiles are
generated), large trees are snapped or uprooted.

Severe: Roofs and some walls are torn from structures,
some small buildings are destroyed, nonreinforced masonry
buildings are destroyed, most trees in forest are uprooted.

Devastating: Well-constructed houses are destroyed, some
structures are lifted from foundations and blown some
distance, cars are blown some distance, large debris
becomes airborne.

> NOAA Tornado Definition. https://www.weather.gov/phi/TornadoDefinition
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Frequency

29%

40%

24%

6%

2%
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