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Executive Summary

1 Executive Summary

During 2003, the State of Maryland encouraged its counties and cities to lead the development

of local hazard mitigation plans. These plans, required by the Disaster Mitigation Act of 2000

(DMAZ2K) for hazard mitigation assistance (HMA) grant program eligibility, help local

governments determine risks and vulnerabilities and identify projects to reduce these risks. The

/| UPOET w&li OUGity of auweIMdIt Quisdiational Hazard Mitigation Plan 2017 Updai®an
update to the 2005 and 2010 plans approved by the Maryland Emergency Management Agency

and the Department of Homeland Security Federal Emergency Management Agency, Region I
EOQOEWEEOxUl EwEaAawUT T w/ UPDOET w&l OUT T zUw" OUOUTBew"” OUO
/ UDOEIT w&i OUT T zUw" 6UO0Ua wEOE w" DU a uatevas aperovedb w' E & E
FEMA Region Il on February 8, 2012.

EDO
UE w

/ UDOEIT w&i OUTIT zUw" OUO0UawECEwWUT T w" DUawdi w+EUUI OwWEOO
(MAC) to lead plan development. The Committee met twice during the planning process and

worked closely with Dewberry Consulting, LLC to develop the multi

Public input was sought throughout the process in accordance with DMA2K requirements.

1.1 Authority

By proclamation in 2005, the
County Council and the County
Executive charged the
Department of Environmental
Resources (DER) with
coordinating with other
appropriate departments and
agencies to facilitate the
development of the Plan in
conformance with state and
federal guidelines.

The Plan was prepared pursuant
to the federal Hazard Mitigation
and Pre-Disaster Mitigation
Programs (44 CFR Parts 201 and
206), the Flood Mitigation
Assistance Program (44 CFR
78.6), and the process outlined in
materials prepared by the
Federal Emergency Management
Agency for the Community

CEA

1 3
A RY LA

COUNTY
Mar M

]

COUNCIL

A Proclamation

WHEREAS, Prince George’s County, Maryland recognizes the
floods and other natural hazards pose a continual threat to public
health, safety and welfare and could result in significant public and
private property damage, and economic losses; and

WHEREAS, the hazards mitigation planning process encouraged
by the State of Maryland and the United States Department of
Homeland Security (Federal Emergency Management Agency) offers
the opportunity to consider hazards and risks and to identify
mitigation actions to reduce future risks; and

WHEREAS, the State of Maryland has provided grants to
support the development of an All Hazards Mitigation Plan, including
Federal funds administered by the Maryland Department of Natural
Resources” Costal Zone Management Division to prepare the Hazard
Identification and Risk Assessment, and the Maryland Emergency
Management Agency to complete the planning process.

NOW, THEREFORE, Be It Proclaimed by the Prince George's
County Council and the County Executive, Jack B. Johnson, that the
Department of Environmental Resources is charged with coordinating
with other appropriate County departments and agencies to facilitate
and prepare the Prince George’s County Hazards Mitigation Plan in
conformance with State and Federal guidelines. FURTHER, the
Department of Environmental Resources shall notify, invite and
encourage participation by appropriate State and Federal agency
representatives, adjacent communities and representatives of business
owners, homeowners, and not-for-profit organizations.

At A A

L g /”—
/L T

(6 NOTTS JAGK B. JOHNSQP'
CPUNCIL CHAIRMAN COUNTY EXECUTIVE

-jurisdictional plan update.
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Rating System of the National Flood Insurance Program. In addition, it is intended to satisfy
planning requirements associated with the Maryland Comprehensive Flood Management Grant
program (Environment Title 5, Subtitl e 9).

1.2 Planning Area

/ UPDOET w&l OUT 1 thelCity'of) @udelareupBrotthe greater Washington-Baltimore
metropolitan area (Figure 1-1). 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.
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Washington, D.C.
[ I Maryland
[_] Virginia

Figure 1-1. Vicinity map of Washington, DC, area.

Although there are 27 separate incorporated municipalities within the boundaries of Prince

&1 OUT T zUw" OUGHesodLabdeDahd Bowié 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 participat ion has been incorporated into the

plan as a separate entity in the planning process with specific community profile information
detailed in Section 8.0.
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%OUWUT 1T wxUUxOUI UwOi wxOEOODOT Ow/ UPOET w&l OUT T zUw" OU
which were used during the 2010 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 2017 Hazard Mitigation Plan Updat e was
organized where appropriate into areas consistent with the nine County Council Districts and
the City of Laurel as shown in Figure 1-2.

Figure 1-2./ UPOET w&l OUT T zUw" OUOUVaw" OUOGEPOw#HUUU

1-4
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1.3 Planning Committee Membership

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

1

=

= =4 =4 4 4 4

T

Environment (Dawn Hawkins -Nixon, Chris Akinboloa and Catherine Escarpeta)

Office of Homeland Security Office of Emergency Management (Ronald Gill, Courtney
Mariette, James Carter and Eddie Waters)

Police (Joe Perez, Charles Hamby, William Alexander, Kirk McLean and Dan Shefield)
Fire/EMS (Rudolph Thomas and Craig Black )

Public Works and Transportation (Gwen Clerkley and Vernon Stinnett)

Information Technology (Todd Addis)

Family Services (Cathy Stasny)

Maryland -National Capital Park & Planning + Planning (Debbie Tyner and Caroline
Connelly)

City of Laurel (Bill Goddard, Jack Brock, and Martin who left the city after the Kick -off
Meeting

City of Laurel ( StephenAllen and Christian Pulley)

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

T

)l
)l
)l
)l
)l

31T 1T wl kwubOEOUxOUEUI EwOUODPEDxEOPUDI UWOOEEUI EwbOL

separate land use authority and the City of Bowie, which retains some land use authority.

(601 Ul U0T EwxEUUDI UwOOw/ OE OO b Gihaild thatkisngigtdinedk UE OD E w

by M-NCPPC (civic associations, neighborhood associations, etc.)
Adjacent counties (Montgomery, Howard, Charles, Calvert, Anne Arundel)

AmericaOw1ll Ew" UOUUwp/ UDPOET w&l OUTT zUw" T ExUI UA

Maryland Emergency Management Agency
Maryland Department of the Environment

The Mitigation Advisory Committee (MAC) participated in the planning process (outlined in
Section 2.2) 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 reducethe POXx EEUU wWOIi wi EAEUEUwWDOw/ UDPDOEIT w&l OUI

of Laurel.
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1.4 Hazard Identification and Risk Assessment

A solid fact base is a key component of any plan. The Hazard Identification and Risk

Assessment (HIRA) serves as the fact base for the hazat mitigation plan. The HIRA consists of

three parts. Its purpose is to:
1. (EI OUPi awbl PET wi EAEUEUVUWEOUOEWEI I 1 EVUw/ UDPOEIT w&i O
2. Profile hazard events and determine what areas and community assets are the most

vulnerable to dam age from these hazards, and
3. Estimate losses and prioritize the potential risks to the community.

For this plan update, certain hazards were not addressed due to the infrequency of occurrence

and/or limited impact, several were combined and several added . Table 1-1 summarizes the

results of the hazard identification, which are explained fully in Section 4.0, Hazard

Identification and Risk Assessment. For/ UDOET w&l OUT 1T zUw" OUOUaAwWwESEwWOT 1 w'
hazards discussed were ranked on a scale from High (5), Medium-High (4), Medium (3),

Medium -Low (2), and Low (1) based on a number of factors. These factors were then summed

and an overall ranking of high to low was given. This high to low comparison only ranks these

hazards comparatively for the County. That does not mean that a low or medium -low hazard

will not occur or does not have some impact on the community.
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Table 1-1. Planning Consideration Levels by Hazard Type for 2017 Update

= 0
C o) ﬂ
o & Q = c =2
E sz § & 2 E ¢ £
B =] - L =
S = 8 = o = — I
Hazard 4 = 8 & < = e o o
g BB g | g s £ 3 T
s a3 | 8| 2 £ & ¢ 2
n > — a5} g = = 5
o 8 P
Riverine Flooding 4 5
. Medium -
Coastal Flooding 3 1 Low
Severe Storms (Flood 4 4
Related)
Flood Risk - Dam Failures 5 1 Medium
Flood Risk - Levee Failures 5 1 Medium
Tornadoes 5 5 !
. Medium -
Severe Storms(Wind -Related) 3 5 High
High Winds 3 |4 mZ?]'“m :
Hurricanes/Tropical Storms 4 4 Medium -
(Wind -Related) High
Winter Storms/Blizzards 3 4 mizc:um :
Wildfire 2 1
Drought 1 |2 t/lofslum :
Earthquakes 5 3 Medium
Land Movement/ Landslides 5 5 t/loevtlilum :
Sinkholes 3 1 -
Extreme Heat 1 3 Medium
Extreme Cold 1 2 E/Ioe\;:llum :

The HIRA described each of the hazards in varying levels of detail consistent with each

planning consideration level. In general, the Mitigation Advisory Committee through
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gualitative and quantitative analysis presented in Section 4.0 found that riverine flooding,
severe flood-related storms and tornados were the most significant hazards. Wind -related

Ul YT Ul wOOOUOUOwWT BT T wpPOEUOWUUOXPEEOQWUUOUBUWEOEWPD
Floods occur primarily within several key watersheds as well as throughout transportation
networks with inadequate drainage measures to handle stormwater during short -duration,
heavy precipitation events. More recently localized flooding occurred along Upper Branch in
Upper Marlboro during Tropical Depression Irene in 2011, and subsequent heavy storms
during spring 2015 and December 2016, A new method to assess flooding risk was usedt

%$, ZUwW3OUEOwW$SRxOUUUI wbPbOwnOOOExOEDPOUWYI UUDOOwWI! 6Yuw
building footprints apportioned within reg ulated flood hazard areas. The TEIF 2.0 methodology
uses building footprints from local jurisdictions to apportion total replacement values of

buildings at the census block-level (1000 square feet units). The TEIF methodology divides
building replacement v alues by proportionate methods (area of each respective building
footprint). For example if a census block is known to have $1M of value associated with all
buildings and there are a total of ten (10) buildings in the census block - each building having
the same exact sizd a proportional distribution would dictate that each building has a value of
$100,000. After Hazus values are dispersed to the building footprints, the buildings within the
Special Flood Hazard Area were identified and the portions (or percent area) of buildings

within the floodplain was calculated. Ultimately, the dispersed replacement values were

tallied for the dollar value associated with each respective building that is entirely or partially in
the floodplain. These values are then generalized into 1000 ft blocks to comply with regulations
and not target individual structures or building owners.

Severe wind events, such as hurricanes and tornadoes, have historically affected the area.
Generally, hurricanes tend to bring flooding rather than high winds brought by severe storms
create localized havoc from downed trees blocking transportation networks, creating localized
power outages from downed power lines and damaging building structures, particularly
residential roofs and propert y. Central Virginia the opposite is often true with high wind
impacting areas with tree cover causing roof damage and power outages due to downed power
lines. Flooding from tropical and sub -tropical storm events and severe thunderstorms tends to
be localized and in many cases due to a high proportion of paved or impervious pavement in
densely populated watersheds which cannot absorb high volumes of runoff during intense
storms. Tornadoes recorded in the region have typically been FO (4@ 72 mph; light damage) or
F1 (73 112 mph; moderate damage) in intensity but a rare tornado did result in fatalities in
College Park several decades ago.
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1.5 Mitigation Goal and Strategies

The Mitigation Advisory Committee (MAC) UT YD1 Pl EwUT T wx Ul YPOUUwx OE Oz Uwi
better reflect resiliency which has emerged as a main societal concern. The 2017 to 2022 plan

goal is:

(OwbUwOT 1T wi OEOwWO! w/ UPOET w&l OUTIT zUw" OUOUAWEGEWUT T w
improve th e public health, safety, and welfare of its communities, and to expand the resiliency

of livable communities by:

1. Increasing public awareness of natural hazards and risk reduction measures; and
2. Mitigating risks due to natural hazards.

Mitigation strategy st atus on the 2012 Hazard Mitigation strategies, actions and projects may be
found in Appendix C. Some strategies were completed and have outlived their relevancy while
others are ongoing programmatic activities which are included in the new strategies outli ned in
Section 5.0 and listed in more detail in Appendix D.

The new, 2017 to 2022 mitigation strategy, action and project types were reorganized into six

categories shown on Table 1-2 that better correspond to County and City government

department organization, programsand Ul I w/ OEQuwI! Yt kw/ UPOET w&l OUT T zUuw
approved May 6, 2014.




Executive Summary

Table 1-2. Mitigation Categories and Project Types.

Category \ Project Type
Planning and zoning

Building codes

Open space preservation

Floodplain regulations

Stormwater management regulations
Drainage system maintenance

Capital improvements programming
Shoreline/riverine setbacks

Prevention

Property Protection Acquisition/Demolition /Relocation

Building elevation

Critical facilities protection

Retrofitting (i.e., wind -proofing, floodproofing, seismic design)
Safe rooms, shutters, shattefresistant glass

Insurance

Natural Resource Protection Land acquisition

Floodplain protection

Watershed management

Beach and dune preservation

Riparian buffers

Forest and vegetation management (i.e., fire resistant
landscaping, fuel breaks)

Erosion and sediment control

Wetland preservation and restoration

Habitat preservation

Slope stabilization

Historic properties and archaeological site preservation

= =4 -4 -8 _8 _9 _2_42_4_49._-29._-29._-49._24._-49._2._-2._-242._2_-2

Reservoirs
Dams/levees/dikes/floodwalls/seawalls
Diversions/detention/retention
Channel modification

Beach nourishment

Storm sewers

Structural Projects

Emergency Services Warning systems

Evacuation planning and management
Emergency response training and exercises
Sandbagging for flood protection

Installing temporary shutters for wind protection

Education & Awareness Outreach projects

Speaker series/demonstration events
Hazard mapping

Real estate disclosure

Library materials

School children educational programs

Hazard expositions

=4 -4 -8 -8 _98_9_92_4._4._-2._-292._.9.49._29._-29._-29._.2._.4|_-"29._2._-92._-2._-2
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In addition, MAC members and their staff identified and prioritized mitigation strategies for
their organizations and programs who were engaged by email or phone conversations.
Priorities were developed from data collected on past damages, existing exposure to risk,
community goals, and needs based on local knowledge of County and City needs.

1.6 Capability Assessment, Implementation and

M aintenance
311 WEEXxEEDPOPUAWEUUI UUOI OUwi YEOUEUI UwUT 1 weUUUl OUWE
of Laurel to mitigate the effects of the natural hazards identified in the HIRA. By providing a

as the foundation for designing an effective hazard mitigation strategy.

The plan outlines a procedure for implementation, maintenance, and plan updates. The Prince

&1 OUT 1 zUw" OUOUVaw. i I PEIl wOl w' 001 OEQEw21 EVUUDPUazUw. I i
partnership with the City of Laurel Emergency Manager and the Mitigation Advis ory

Committee will be responsible for monitoring this plan. The OEM will request an annual

x UOT Ul UUWUXxEEUT wi UOOwWUT T w, " wxEUUDPEDxEOUUWEOEWOUI
{ 2022 Mitigation Strategies Alliance January 31 annually. Information w ill be consolidated and

provided in a report to MEMA and FEMA Region lll. These annual progress reports will begin

in 2018 and will include corrective action plans if needed, based on evaluation criteria set by the

MAC. In accordance with Federal Emergency Management Agency (FEMA) regulations, a

written update will be submitted to Maryland Emergency Management Agency and FEMA

Region Il every five years from the original date of the plan, unless circumstances (e.g.,

Presidential disaster declaration, changing regulations) require a formal update earlier. The

public will be continually informed of changes to the plan as they occur.

1.7 Acknowledgments

The 2017 Plan update was supported by a Hazard Mitigation Assistance Pre-Disaster Mitigation
grant program pl anning grant administered by the Maryland Emergency Management Agency
with funding from the Federal Emergency Management Agency. The project was facilitated by
Dewberry Engineers, Inc..
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1.8 Conclusion

The/ UPOET w&l OUTIT zUw" OUOUaAWESEwW" PUAa wl lembodietittd Ow' E4 EU
continued commitment and dedication of the local governments and community members of

the region to enhance the safety of residents and businesses by taking actiondefore a disaster

strikes. While nothing can be done to prevent natural hazard events from occurring, the region
is poised to minimize the disruption and devastation that so often accompanies these disasters.

1-12
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2 Introduction

2.1 Mitigation

Mitigation is commonly defined as sustained actions taken to reduce or eliminate long -term risk

to people and property from hazards and their effects. A mitigation plan states the aspirations

and specific courses of action that a community intends to follow to reduce vulnerability and

exposure to future hazard events. These plans are formulated through a systematic process

centered on the participation of citizens, businesses, public officials, and other community

stakeholders.

A local mitigation planis thex T a UPEEOwUI xUIl Ul OUEUPOOwWOI wEwNUUDPUED
risks from natural hazards. Local officials can refer to the plan in their day -to-day activities and

in decisions regarding regulations and ordinances, granting permits, and funding of capital

improvements and other community initiatives. Additionally, these local plans will serve as the

basis for states to prioritize future grant funding as it becomes available.

The PrinceGeod 1 z Uw" OUOUA WESEWUT 1 w" PUA wOl w+EUUI Ow' EAEUEW
useful tool for all community stakeholders by increasing public awareness about local hazards

and risks, and providing information about options and resources available to redu ce those

risks. Educating the public about potential hazards will help each jurisdiction protect itself

against the effects of future hazards, and will enable informed decision -making regarding

where to live, purchase property, or locate business.

The area covered by this plan includes:

City of Laurel

/ UDOET w&l OUT 1 zUw" OUOUa

2.2 The Local Mitigation Planning Impetus

On October 30, 2000, President Clinton signed into law the Disaster Mitigation Act of 2000
(DMAZ2K), which required state and local mitigation pl ans 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
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from the original date of the plans in order to con tinue Hazard Mitigation Assistance (HMA)
program eligibility.

The requirements for local mitigation plans are found in Section 44 Code of Federal Regulations

/ EUOwIl Yhét 6 ww%»ns', EgBWR w OB EDIWE 0DOOW/ OEOOPOT w& UPEEOQE]
2011 provides updated FEMA interpretation and explanation of local plan mitigation

Ul TUOEUDOOUWEOEwW%»$, zUwl RxI EUEUDPOOUWI OUwODPUDPT EUDO
OT1T wl Yt wt OEEOw, PUPT EUDPOOwW/ OEOw1i YPI Pw3 OOwWUOwI OU
requirements as well as hazard

23371 w/ UPOET w&l OUT 1T zUw" OUOVUawEOEwW" PUa wc
Mitigation Plan 2017 Update Sections

Section 1.0¢ Executive Summary provides the plan update context of communities, the Prince

&1 OUT 1T zUw" 6UOUa wmitgation AdisarwCmmitie& (AQ), Ehe planning area,

the revised mitigation plan goal and a brief summary of the planning process.

Section 2.0¢ Introduction summarizes the nearly two -decade planning determined by the

Disaster Mitigation Act of 2000, its regulatory requirements and the plan document
organization.

Section 3.0t Planning Process and Community Profile defines the processes followed

throughout the update of this plan including a description of stakeholder involvement and

outreach. Thissed POOWEOUOwWx UOYDPE]Il UwEwxT aUPEEOQWEOEWET OO01T UE
County and the City of Laurel, examining characteristics such as geography, hydrography,

development, people, and land uses.

Section 4.0¢ Hazard Identification and Risk Assessment evaluates the natural hazards likely

OOwEI I 1 EQw/ UPOET w&l OUTIT zUw" OUOUAWESEWUT T w"PUawdi w
how the region might be affected by natural hazards. Critical facility information has been

redacted and is located in AppendiB W& OWEYEDOEEO]I wUx OOwUI gUT U0 wi UOOwL
Office of Emergency Management.

Section 5.0¢ Multiple Hazard Mitigation Strategy EEEUT UUT UwUT 1 w/ UPOET w&l OUT
City of Laurel hazard -related issues and concerns for by establishing a revised framework goal

for mitigation activities and policies. The strategy includes a revised goal and a range of

updated mitigation strateg ies, actions and projects to support achievement of this goal to reduce

hazard exposure to area citizens and to increase community resiliency. Status on the 2010

mitigation strategies may be found in Appendix C and new 2017 ¢ 2022 strategies, organized by

six major mitigation project types, may be found in Appendix D.
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Section 6.0¢ Community Capability Assessment, Implementation and Plan Maintenance
Procedures described available programs and resources which can support plan
implementation. How the plan wi Il be monitored, evaluated, and updated, including a process
for continuing stakeholder involvement after the plan is completed, is also described in this
section.

Section 7.0¢ Additional State Requirements contain all other state requirements that need to
be met.

Section 8.0¢ City of Laurel Plan provides a physical and demographic profile of the City of
Laurel, looking at characteristics such as geography, hydrography, development, people, and
land uses.

Section 9.0+ Referencesincludes a list of the reports and data used to develop this plan.

Section 10.0¢ Appendices are included at the end of the plan, and contain supplemental
reference materials and moredetailed calculations and methodologies used in the planning
process. The complete meeting and outreach support materials, history of federal disaster
declarations in the region, additional HIRA data, and 2010 mitigation strategy status updates
may all be found in the Appendices along with a detailed sum mary of updated information in
the 2017 plan.

Appendix A ¢+ Committee meeting materials and outreach

Appendix B ¢ Hazard Identification and Risk Assessment supplemental materials
Appendix C ¢ 20101Mitigation Strategies Status

Appendix D ¢ 2017+ 2022 Desiled Strategy Update

Appendix E + Record of Change

Appendix F + Sample Adoption Resolutions

Appendix G t+ Redacted Materials

Appendix H 1 List of Abbreviated Terms
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3 Planning Process and Community Profile

3.1 Planning Process

31T 1 w/ UD OE ICousty D@paitnhegt Of the Environment and the Office of Homeland
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Emergency Services led the development of their first regional hazard mitigation plan for the

jurisdictions during 2005.

For the required 2010 update, the County and City continued a joint planning process during

201Q resultinginthe / UDPOET w&l OUT T zUw" OUOUVUAwWESEwW" PUa wdOi w+EUUI
2010Updateapproved by FEMA on February 8, 2012 then consequently adopted by the Prince
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and the City of Laurel web sites. This combined effort leveraged the advantage of shared

resources, and built on the success of similar multi-jurisdiction partnering agreements. This

approach has been continued for the 2017 plan update with technical assistance and support

provided by Dewberry.

The Mitigation Advisory Committee (MAC) worked with the consultants throughout the

planning process to ensure that potential stakeholders participated in the planning process

including reviewing the draft and final versions of the plan. / UDOET w&1 OUT 1 z Uw" OUOUa
Federal Emergency Management Agency (FEMA) Hazard Mitigation Assistance (HMA) grant

to support the 2017 plan update and contracted with Dewberry Consultants, LLC, on behalf of

the County and the City of Laurel.

The plan update followed a traditional mitigation plan update process initiated with then a

Mitigation Advisory Committee Hazard Mitigation Plan Update kick -off meeting December 2,

2016. The Hazard Identification Risk Assessment (HIRA ¢ see section 4.0) was compledly

reformatted using updated data sources during the winter and early spring of 2017 sincethe

2010 HIRA only featured updated demographic and disaster declaration information. The

hazard identification, risk assessment and vulnerability analysis was pres ented to the MAC at a

Ol1 UPOT wOOw, EVUET whyOw! YAwWPT T UT wOT 1T w/ OEOz Uwil OEOwP
Profile, 2010 Mitigation Action Status and Maintenance sections were updated during late

spring and early summer, 2017 along with new 2017 to 2022mitigation strategies.

The County leveraged community outreach events during May through July, 2017 to seek
comments on the draft HIRA and stakeholders perceptions of hazard exposure and disaster
preparedness. Some of these events centeredn the kick-off of Hurricane Season and
corresponding outreach opportunities during June, 2017. A variety of media outlets were
employed including social media. A sampling of outreach materials and messaging may be
found in Appendix A.
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3.1.1 The Hazard Mitigation Technical A dvisory Committee

/ UDOEIT w&i OUT T zUw" OUOUawEOOYI Ol EwEw, bUDPT EUDPOOW EYD
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MAC worked with the Dewberry team and provided 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 2017 plan update. MAC members responded to

gueries detailing plan implementation and mitig ation capabilities; updated their 2011 plan

actions; participated in MAC and HIRA/Goal Setting meetings; organized and participated in

email correspondence, phone discussions or inperson meetings to create a comprehensive

menu of 2017+ 2022 mitigation actions which respond to identified priority hazard risks,

reviewed document drafts and supported outreach efforts. Appendix E contains the record of

changes that documents how each section in the 200 plan was updated in the 2017 plan.

Efforts to involve county and city departments and community organizations that might have a

role in implementation of the mitigation actions or policies included invitations to attend

meetings and serve on the MAC, access to draft updated plan sections, email updates,

miti gation action development discussion, numerous outreach events and opportunities for

input and comm ent on all draft deliverables . Table 3-1 lists contributing HMTAC members.

Table 3-1. 2017 Mitigation Advisory Committee.

Jurisdiction/Organization Department

Office of Homeland
Security/Office of
Emergency
Management

Ronald Gill / UDOEIT w&l OUT 1 ¢ Deputy Director

Office of Homeland

Courtney Mariette / UPDOET w&l OUT I ¢ Security/Office of
Emergency

Management

Regional Planner

Office of Homeland

James Carter / UPDOET w&l OUT 1T ¢ Security/Office of
Emergency

Management

Office of Homeland

Eddie Walters / UDOEIT w&l OUT 1 ¢ Security/Office of
Emergency

Management

Dfawn Hawkins - I UPBET wai OUT I ¢ Dep.artment of the
Nixon Environment

Department of the
Environment

Associate Director

Chris Akinbobola / UPOET w&l OUT 1 ¢ Special Assistant
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Table 3-1. 2017 Mitigation Advisory Committee.

Jurisdiction/Organization

Department

Department of the

Catherine Escarpeta | / UDOET w&l OUT 1 z . GIS Analyst
Environment
Joe Perez / UPOEIT wé&l OUIT I z| Police Department Captain
Charles Hamby Prince&1 OUT 1 z Uw" O Police Department Major
William Alexander / UPDOEIT w&l OUT 1 z| Police Department Major
Kirk McLean / UDOEIT w&l OUT 1 z| Police Department Lieutenant
Dan Schefield / UDOEIT w&l OUT 1 z| Police Department
Department of Public
Gwen Clerkley Prince&1 OUT 1 z Uw" & Works and Associate Director
Transportation
Department of Public
Vernon L. Stinnett / UDOEIT w&l OUT 1 z| Works and Division Chief
Transportation
) oA S A s ffi f Inf i .
Todd Addis / UPOEI w&l OUI I 7 Office of Information Security Manager
Technology
. D t t of Park .
Debbie Tyner MNCPPC epartmen _O ars Deputy Director
and Recreation
D f Park
Laura Connelly MNCPPC epartmentp ars Planner Coordinator
and Recreation
/ UPDOET w&l OUT I ¢
. Area Agency on
Cathy Stasny Department of Family .
. Aging
Services
Bill Goddard City of Laurel Administration Deputy City

Administrator

Jack Brock(left city
service)

City of Laurel

Planning

Planning Director

Economic and

Emergency Services

Christian Pulley City of Laurel Community ECD Director
Development
. D t t of
Stephen Allen, Sr. City of Laurel epartment 0 Emergency Manager

Theresa Martin (left
city service)

City of Laurel

Department of
Information
Technology

GIS Analysis
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Table 3-1. 2017 Mitigation Advisory Committee.

Jurisdiction/Organization Department

Melissa Roeswer City of Laurel GIS Analysis

During December, 2016 through March, 2017 theMAC held two meetings and supervised work

on the Countyand Cita z UwODPUDPT EUPOOwWwx OEQWUXxEEUI 6 w$RUIT OUDYI wE
OEEUUUI EwEI UpIT 1 OQw/ UDOET w&i OUTIT zUw" OUOUaw. $, wEOCEwWU
were conducted with the City of Laurel Office of Emergency Services staff to incorporate

appropriate dam infrastructure hazard and risk information into the redacted critical facilities

analysis. The MAC members coordinated and consulted with other entities and stakeholders to

identif y and delineate natural hazards within the local jurisdictions and to assess tle risks and

vulnerability of public and private buildings, facilities, utilities, communications, transportation

systems, and other vulnerable infrastructure. In addition, the individual MAC members

worked with OEM and the consultant to review program capabilities, 2011 mitigation action

status and to identify/update 2017 jurisdictional mitigation actions.

In developing the mitigation plan update, a majority of necessary communications occurred
through telephone calls and e-mails. The MAC and Dewberry mutually chose this
communications avenue, rather than meetings, to best accanmodate budgets and schedules.
Table 3-2 documents meeting dates and their purposes. Meeting presentations, related materials
and attendance sign-in sheet scans may be found in Appendix A. Participation in various plan
development activities is summarized in Table 3-3.
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Table 3-2. Hazard Mitigation Technical Advisory Committee Meetings

Date \ Summary of Discussions

December 1, / UDOET w&l OUTT zUw" OUOUaw#1 xEUUOI OUwOI

2016 Management and Dewberry Consultants, LLC project administrative kick -off
meeting. At this meeting the project schedule, deliverables and coordination
with the Maryland Emergency Manag ement Agency (MEMA) and Region llI,
Federal Emergency Management Agency (FEMA) was discussed.

December 2, Hazard Mitigation Plan Update Project Kick -off Meeting: During the

2016 Mitigation Advisory Committee Plan Update Kick -off Meeting, the planning

process and schedule was presented. Committee members committed to the
project and schedule. The list of hazards and rankings from the 2011 previous
plan update were validated through a prioritization exercise. The previous

plan structure and content was dis cussed; a decision was made to retain
structure and general level of content. The update process and role of HMTAC
members, project schedule and desired plan outcomes were discussed.

March 10, 2017

HIRA Results and Goals Update Meeting: The Hazard Identification, Risk
Assessment andVulnerability Analysis results were presented with maps
posted in the meeting space as well as provided in a power point presentation.
The 2011 plan goal was reviewed and slightly modified. Public outreach needs
were discussed.

May 17, 2017

"OO0I T Ul OEl WEEOOwWEI UpI 1 Ow/ UDOET w&l OUT
Environment and Office of Emergency Management and Dewberry to outline
plan draft progress and incorporation of Community Rating System program
review into the project. Plans were made for the contractor to visit with some
staff personally in June to gain clarity on some County programs as well as to
complete 2017¢ 2022 new Mitigation Strategies.

June 30, 2017

Final Project Meeting: AcOOEDOI Ew/ UPDOET w&l OUTIT zUuw
meeting outline d adoption procedures for the local plan adoption process and
implementation schedule based on MEMA -FEMA conditional plan approval.
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g Summary and Attendance.

Capability HIRA & Mitigation Final
A Co Kick -off | Survey/2011 Data Goal . Outreach  Adoption
MAC Member Organization Jurisdiction Meeting Action Provided Review .ACtIOI‘].S Activities  Call TBD
. Discussion
Status Meeting

Ronald Gill OHS/OEM PG County X X X
Courtney OHS/OEM PG County X X X X X X
Mariette
James Carter OHS/OEM PG County X X X
Eddie Walters OHS/OEM PG County X
Dawn Dept. of the PG County X X X X
Hawkins -Nixon | Environment
Chris Dept. of the PG County X X X
Akinbobola Environment
Catherine Dept. of the PG County X X X
Escarpeta Environment
Joe Perez Police Dept. PG County X X X




Table 3-3. Mitigation Advisory Committee Meetin

Planning Process and Community Profile

g Summary and Attendance.

Capability HIRA & Mitigation Final
A Co Kick -off | Survey/2011 Data Goal . Outreach  Adoption
MAC Member Organization Jurisdiction Meeting Action Provided Review .ACtIOI‘].S Activities  Call TBD
. Discussion
Meeting
Charles Hamby | Police Dept. PG County X X X
William Police Dept. PG County X X X
Alexander
Kirk McLean Police Dept. PG County X X X
Dan Schefield Police Dept. PG County X
Gwen Clerkley | Dept. of Public PG County X X X X
Works and
Transportation
Vernon L. Dept. of Public PG County X X X
Stinnett Works and
Transportation




Table 3-3. Mitigation Advisory Committee Meetin
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g Summary and Attendance.

Capability HIRA & Mitigation Final
A Co Kick -off | Survey/2011 Data Goal . Outreach  Adoption
MAC Member Organization Jurisdiction Meeting Action Provided Review .ACtIOI‘].S Activities  Call TBD
. Discussion
Meeting
Todd Addis Office of PG County X X X
Information
Technology
Debbie Tyner Department of MNCPPC X X X X X
Parks and
Recreation
Laura Connelly | Department of MNCPPC X X X
Parks and
Recreation
Cathy Stasny Agency on Aging | PG County X
Bill Goddard Administration Laurel X
Jack Brock Planning Laurel X
Stephen Allen, Emergency Laurel X X X X
Sr. Management
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Table 3-3. Mitigation Advisory Committee Meetin g Summary and Attendance.

HIRA &
Goal

Final
Outreach  Adoption

Capability Mitigation
Kick -off | Survey/2011 Data g

MAC Member Jurisdiction

Theresa Martin

Organization

Meeting

Action

Provided

Review
Meeting

Actions
Discussion

Activities = Call TBD

GISNT Laurel X

Christian Pulley | Economic and City of X
Community Laurel
Development

Melissa GIS City of

Roeswer Laurel
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3.1.2 Public Participation and Stakeholder Input

(OUI UOEOQWUUEOI T OOET Uwi O1T ETT Ol OUwWEI T EOwbOw- OYi OEI U
and City of Laurel Mitigation Advisory Committee was notified that  the plan would be updated

and the committee would be revitalized to reconvene at a project kick-off meeting on December

2, 2016.

$R0UI UOEOwWxUEODPEWXEUUPEDXxEUPOOwWPEUwWDPODPUPEUI EwbOuw, E
Homeland Security ¢ Office of Emergency Management supplemented by efforts of the Prince

&I OUT T zUw" OUOUaw#1 xEUUOIT O WMapJune@dd DuysR@y.pU OO0 OUWEUU
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Public Works Roundtabl e Workshop on May 23, 2017 where OEM Planner Courtney Mariette

promoted the plan during an afternoon update on Emergency Management Activities. The

program agenda and sign-in sheet may be found in Appendix A.

371 w/ UDOET w&l OUT T z Uw" OthbyCommitee EEPC)IMOdtingwasOE a w/ OE
conducted on July 11.20173 1T 1 wx UUx OUIT wOl wUT T w+$/ " wbUwUOwi 61 EQEI
preparedness to hazardous materials incidents by involving the government, private business,

nonprofit organizations,and EPUD a1 OUS w" OOEUEUI EWEOwWUT 1T w/ UPOET w&l
Complex - Training Room at the Landover Office of Homeland Security Office of Emergency

Management facility. TT DU wOT 1 UPOT wx Ul Ul 601 EWEOwWOx xOUUOUOPUaAwUO
Identificati on and Risk Assessment to areas in the county identified as vulnerable to natural

hazards which may also be vulnerable to hazardous materials incidents. It also provided an

opportunity for networking on mutual program objectives. The LEPC roster may be fou nd in

Appendix A.

371 w' POAWOl w+EVU]I Owi EVwi OEOUUET | EuwxVEODDEWEEOUDEDY
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Examples of community outreach and engagement include incorporation of hazard awareness

into community events like Capital Heights Day on June 10, 2017where the Office of

Emergency Management provided all -hazard information from the 2017 Plan Update Hazard
Identification Risk Assessment to the more than 50 pegle who came up to the OEM table.

Prince George's County citizens were notified of the plan revisions and asked to participate

through posts on Facebook, Twitter, and on the Emergency Management section of the county

website. Citizens were encouragedto contact Courtney Mariette with any comments or

guestions they might have; her contact information was posted to the county website. This

method of soliciting public participation in the plan will be utilized during the next 5 years.

$OTETT Ol OUwWOi WEOGOOUOPUAWUUEOT 1T OOCET UUwPOwWUT T wul YOI
City of Laurel Hazard Mitigation Plan (HMP) update has been an ongoing effort. In addition to

xOUUDPOT wEwWEDPT PUEOQwWYIT UUPOOWOT wiOT 1 we@/ wOOwWUT T w/ UPOE
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https://www.princegeorgescountymd.gov/2769/Hazard -Mitigation -Plan---Draft), Prince
&1 OUT T zUw" OUOUVaw. i I PET wOi w$ Ol UT 1 OFdfesdiack Edm Ol OU wp/
the community partners through:

1 Onsite meetings, where PGC OEM staff discussd Prince County hazards, HMP
findings, ongoing mitigation efforts and solicited feedback from constituents one -on-one
or in a classroom setting.

1 Local Emergency Planning Committee Meeting (7/11/2017)t meeting minutes included
in Appendix A ;

 Princl w&l OUT 1T zU0w" OUOGBAMIED UwpNYA ¥l YA w

1 Public Safety Night for the City of Mt. Rainier (9/29/2017) ¢ photo included in Appendix
A and

¢ / UPOEIT w&l OUT 1 pMiwNit)tidnvizeatitg Q042D17) - agendain
Appendix A .

Feedback from surrounding communities was solicited through the following mechanisms:

1 Monthly and quarterly meetings with Metropolitan Washington Council of
Governments (MWCOG): Emergency Management Planners and Office of Emergency
Management Neighboring Jurisdictions Trainings. During these meetings, PGC OEM

findings, mitigation strategies, and community outreach efforts.
1 The MWCOG meeting includes: the City of Manassas, the City of Manassas Park,
Arlington County, Fairfax County, Loudoun County, Montgomery County, Prince
&1 OUTT zUw" OUOUaOw/ UPOET w6 b OODERate"ofddr@dnd OwUT 1 w# b
Commonwealth of Virginia, WMATA, MWAA, and other Federal partners.
1 The Office of Emergency Management Neighboring Jurisdictions trainings include:
/ UPOET w&l OUTT zUw" OUOUaOw OO61 w UUBEI Ow" 6UdUalOw
the City of Laurel, the City of Bowie, colleges and universities.
o During the trainings, to include interagency and municipality leadership, PGC

. %, WUUEI I wYI UEEOOCaAwWUOOPEDPUI Ewi 11 EEEEOQWEOE wE
HMP, findings, successes, challenges, and mitigation strategies.

PGC OEM staff continue to use an open floor (or unarranged times) during meetings and
trainings to solicit feedback and discuss the PGC and the City of Laurel Hazard Mitigation Plan
update with community stakeholders.
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) UOT wbUw/ UDOEIT w&l OUT T zUw" OUOUa wwndditréduce the« UT O UUw, O
Hazard Mitigation Plan update project and flood awareness through several intensive activities.

The month kicks off with A
Proclamation shown to the right by
the County Council and County |

Executive followed by leveraged E 8 : g %rndamatiun

press and media cortacts using |

\ /
% 9/
RIS

- GEORGES

traditional news, radio and comtycouscn,  WHEREAS, the month of June signals the advent of
.. . . . Dok lem Dok hurricanes, tropical storms, tornadoes and other
television along with Social Media. DunicleM.Ghres  Telated severe weather occurrences including the
,?,‘j;';‘;ﬁ;:h'm" likelihood for flooding; and

Each owner of flood prone o !
N N N A Ay Jare R et WHEREAS, the Prince George’s County Department of
x UOx|] UUawEIl xBPEUI E 7 the Environment conducted floodplan studies
idenﬁfyiqg at least 4,300 floodprone structures

Flood Insurance Rate Maps as Coutttywide; and

H ithi H WHEREAS, the Department of Environment is taking
bemg Wlthm the SpeCIaI FIOOd mesasures to inform local residents about the hazards

Hazard Area is sent a letter of flooding; and

. WHEREAS, it is important to renew public awareness
enCOUfaglng the purChase Of ﬂOOd of floods and flood disasters, and thgt local residents
. . become aware of the potential for flooding and how to
insurance even if not lender reduce the impact of a major flood.
required, mitigation options and NOW, THEREFORE, Be It Proclaimed by the Prince

. . George’s County Council and County Executive,
sources of more information Rushern L. Baker, III, that the month of June 2017, is
P T, P v e o~ A declared “Flood Awureness Month” in Prince
Ul UOUIT I wul | wbased O U George’s County. FURTHER, all citizens are

. encouraged to become aware of the programs and
F|00dp|a|n Lookup Tool and other services the County offers through the Department of
the Environment, the Offices of Emergency

p rog rams. Management, and the Police and Fire/EMS

Departments, which protect the community from
floods and flood disasters.

The City of Laurel Emergency ; AI o,

Manager apprised internal City e e AT e
staff of plan update status at Ny 2l A T e

weekly department director

meetings. In addition, citizens have

El 1 OwEUPI i1 EwEOwI EET w, EaOUzUw

Community Gathering since inception of the project in December, 2016. City of Laurel

I 001 OPOI UZUWEUUOGCEDPEUDPOOWI EYIT wEI 1 OufEaudd il uBEupBIE uderd
encouraging citizen comment.

AsUOOEUa wOl w/ UDOET w&l OUTT zUw" OUOU auaa@dEmateialsa wOi w+ E L
and screen captures of messaging will be placed in Appendix A.

3.1.3 Incorporation of Existing Plans and Studies

Thel YA w/ UDOET w&l OUT T zUw" OUOUAa wEOE wipd@atea wOl w+ EUUIT OQuw
incorporates information from a number of other plans, studies, and reports. These documents

include:
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=

2016 State of Maryland State Hazard Mitigation Plan, MEMA.

Plan/ UPOET w&l @G Gliding Toddy §nd Komorrow; / UDOET w&l OUT T z Uw" OU
General Plan

City of Laurel Master Plan: Goals, Objectives and Policies

NOAA and US Army Corps of Engineers climate reports

Maryland National Capital Park and Planning Commission Dat a and GIS datasets

/ UPOET w&l OUT T zUw" OUOUVUaAw# EVEWEOQEwW&( 2wWEEUEUI UUw
Maryland Forest Service wildfire data and reports

Landslide Incidence and Susceptibility in the Conterminous United States, U.S.

Geological Survey (USGS).

FEMA Risk Mapping, Assessment, and Planning %( 1, 2 WEQOE w%( 2 Ow/ UPOEIT w&l
County and City of Laurel, MD

FEMA TEIF 2.0 Analysis 2017methodology for flood risk analysis

#UEIl Uw/ UDOET w&l OUT T zUw" 6OUOVaws Ol UT 1 OEaw. xi UEUD
USDA Census of Agriculture

2010 US Census Bureau population data

1 2010% 2014 American Community Survey population estimates

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

=A =4 =4 =4

Information about how these plans and studies were incorporated into in Sections 3.0.,4.0, and
5.0 is specifically mentioned in those sections where relevant and more specific data sources
and information is cited with relevant tables and figures . Full reference information is provided
in Section 9 References

3.2 Community Profil e

Prince George's Countyis part of the greater Washington-Baltimore metropolitan area. The

county is approximately 499 square miles (mi?, 483mi2 comprised of land and 16 mi2 of water.

/ UPOET w&l OUT T zUw" OUOUAwPUwWUUUUOBUOGET EwEaw OO0l w UUO
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.

Although there are 27 separate incorporated municipalities within the boundaries of Prince

&1 OUT 1T z Uw" O UCGtesodlLaidd shd Bowié 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 participat ion has beenincorporated into the
plan asa separate entity in the planning processwith specific community profile information
detailed in Section 8.0.
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3.2.1 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 systemsAlong 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 rockfilled 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 str ata of the flat Coastal Plain. Figure 3-1 shows the States of
Maryland and Delaware divided into their respective physiographic provinces.

Physiographic Provinces of Maryland and Delaware

B Appalachian Flateal
B Valley and Ridge

B Blue Ridge

O Fiedmont

O Coastal Plain

— County Boundary

Figure 3-1. Physiographic Provinces of Maryland and Delaware.

3.2.2 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: Virgiia (5,723mi2 Maryland (3,818
mi?), West Virginia (3,490 mi?), Pennsylvania (1,570mi?), and the District of Columbia (69 mi?).
Based on information from the 2011National Land Cover Database (NLCD) which is the most

theland area)d w#1 Y1 OOx1 EWOEQOEwWOE O]l UwUx whKé ht wOl wUT 1T wEEUD
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EOYI UUwl t 6YUO6w6EUI UWEOEwWPI UOEOEUWOEOT whOWwEEN wxl UE
major tributaries include: the Anacostia River, Antietam 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 Shenando&iver. 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

61 UUI UOw! UEOGET wbOw/ UPOEIT wéniakati$ rmostly forest@d @2AB&pwit{ U wE O Y |
only 10.7% of its acreage developed.The Patuxent River is the largest and longest river entirely

within Maryland, and its watershed is t he largest completely within the state.

i OPi PEEOUwWPEUI UWEOEDPI UwbOw/ UDOEIT w&i OUT T zUw" OUOU3

9 Bald Hill Branch 1 Henson Creek
1 Base Lake 1 Horsepen Branch
9 Bear Branch I Indian Creek
1 Beaverdam Creek 1 Lake Artemesia
1 Black Swamp Creek 1 Lake Deborah
9 Carey Branch 9 Laurel Lake
9 Cash Creek Lake 1 Northampton Lake
9 Charles Branch 9 Paint Branch
1 Chews Lake 1 Redington Lake
9 Collington Lake 91 Sligo Creek
91 Crow Branch 1 Walker Branch
1 Greenbelt Lake

3.2.3 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
produce high temperatures of up to 107°F, with nearly 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 rarethan in the Atlantic Coastal Plain. Land use and

growth areas, and outlying more rural areas in the southern area of the county. Between 2002
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and 2010, the County experienced a 7.7% increase in developed land and a 6.3% decrease in
natural resourceareaqd agricultural, forest, and wetlands.

3.2.4 Land-useand Development Trends

While the majority of residential growth between 1980 and 2010] measured by the number of
issued building permits | occurred in County communities outside of the Capital Beltway

(Route 95/495) more isolatedfrom transit stations, approximately 60% of nonresidential growth
occurred outside of the Capital Beltway during this period as well. 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. ThisisbecdJ Ul wEUI EUWDOUPET wOi wOT T w" ExDUEOwW! I O
OUU~2 wi OUwUI Y lugitke@ueds ingde thé BelBmayBafe more prone to redevelopment.

Land use and development trends are documented by the United States Census Bureau and

thatagencaz Uw Ol UPEEQw" O000UOPUa w2UUYI a6 w( OWEEEDPUDOOOWE
characterized county demographics. Section 3.2 relies most strongly on Census Bureau data

UUx x Ol Ol OUI EwEawUOT 1 w/ OEOQw! Yt kw/ UDOET w&il OUTT zUw xx
As of May, 2014, he highest percentage of the county (282,589 acrepis 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.lt is anticipated that mix use development will increase with new and re -

development projects in the future. Table 3-4 provides a comprehensive list and description for

each ofthese land use categoriesas of May 2014
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Table 3-4. Existing Land Use for Prince George s County, 2014.

% L o
Land Use Acres 6 Land Description
Area
Agricultural +Natural . i
gricuftura aira 47,134 16.68% Agricultural or natural resources activities.
Resources
Residentialt Single- . . .
I. I "9 76,412 27.04% Single-family detached units.
Family
Residentialt Attached 1,190 0.42% S.mgle-famlly attached units e.g.duplexes or
triplexes.
Residentialt Townhouse 4,878 1.73% Single-family townhouse units.
Residentialt Multifamily 5,431 1.92% Multifamily units e.g.apartments or condos.
Commercial 5,832 2 06% Commercial e.g.shopping, service, trade, or
restaurants.
Office 3,446 1.22% Offices.
Industrial 8,150 2.88% Industrial, manufacturing, and storage .
Institutional 32,662 11.56% Social, institutional, or public facilities.
T tati d . -
r_a_n_spor ation an 7,186 2.54% Transportation and utility -related.
Utilities
Parks and Open Space 34,475 12.20% Parks and open space.
Vacant 55,756 19.73% Undeveloped land.
. ingle lot Mixed -use, typically housing offi
Mixed Use 37 0.01% Smge ot |.xed use, typically housing office above
retail or retail .
Total 282,589 100.00% OOWOEOQOEWEU]I EwbOw/ UPOET wd

20UUEl ow/ UPOET w&l OUTT zUw" OUHUaw xxUOYI Ewsal O1 UEOw/

Future/ UDOEIT w&1 OUlhnd gs&datistons@é guided by Plan 2035which prioritizes

which affect the county as a whole, specifically where future growth and development should

Priority Preservation Areas and is committed to maximizing g development in its mixed-use

Regional Transit Districts, many centered proximateto U1 1 wEOUOUa z Uwhk 20111 OUOw2 UE
study by the George Mason University Center for Regional Analysis (GMU) concluded that

robust economic growth in the regio n cannot be guaranteed unless the housing preferences of

the workforce have been met. The study recommended that a majority of new housing be

located in compact developments with convenient access to jobs and transportation options to

meet growing demand f or mixed -use, walkable, transit accessible communities.The density of

the Regional Transit Districts is often noticeably greater within a quarter mile of Metro and light

rail stations. 317 T w" OUOUazUwi Ul EUTI U0wOxxOUUUOD UezandU OWE UD OE wk
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generate the type and scale of economic development opportunities that will enhance its
competitiveness within the region will rest on creating and enhancingthese Districts shown in

approved sector and master plans. A challenge the County faces is econciling approved

residential unit development (at least 10,000 by 2011) to the land use vision outlined in Plan

2035.The County Department of Planning and the Maryland -National Capital Parks and

Planning Commission continue to modify community plans an d zoningtomeet/ OE Qwl Yt kz U
vision.

LEGEND
Generalized Future Land Use

- Commercial
- Institutional
..
Industrial / Employment
- Residential High
- Residential Medium-High $eZ
Residential Medium
Residential Low

Rural and Agricultural

- Parks and Open Space
Priority Preservation Area

=== Growth Boundary

Updated: Jarwary 14, 2014

Source: M-NCPPC, 2014

Figure 3-26 w&1 Ol UEOPA&AT Ew%UUUUI w+ EOQOEwW4 Ul w, Exwi OUw/ U
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Source: Maryland -National Capital Park and Planning Commission, 2014

Plan 2035 notes that 90% of approved by unbuilt development is located outside of the Capital
Beltway. Land use is characterized by three tiers:

Table 3-5./ UPOET w&l OUT T zUw" OUOUA w&a&UOR.UT WEBEwW" 6OOUU

Tier Growth Rate Total Land Consumption
Developed Tier 25% 5%
Developing Tier 73% 59%
Rural Tier 2% 36%

20UUETl ow/ OEQOw! Yt kw/ UPOET w&l OUTT zUw xxUOYI Ew&l Ol

3.2.5 Population

371 w/ UPOEIT wé&l populatiory i estimated@d’ba 909,535 as of the 2015 US Census
Bureau population estimates. This is a 5.3% increase sincéhe 2010population census. Table 3-6
shows the population projections foUw/ UDOET w& il OWeilerbrzpbpuldtionhés Saar@d,
increasing by 59,015 people between 2011 and 2015.AMiddle East and Afghanistan
deployments are reduced, veterans return or settle in the County for proximity to national
capital region employment.

Table 3-6. Population Projections | OUw/ UPOET w&l.OUT 1 zU0w" 6UO0aA

: Percent Change
Year Population 9

from 2015

2010(Census) 863519

2015(estimated) 909,535 5.30%
2020(projected) 914,500 0.6%
2025(projected) 929,650 2.2%
2030(projected) 944,550 3.8%
2035(projected) 957,650 5.3%
2040(projected) 967,850 6.4%

Source: U.S. Census Bureau QuickFacts and the Maryland Department of Planning, July, 2014

Race and Sex
EEOUEDOT wUOwWI Yhukw42w" T OUUUVw! UUI EVWEEUEOWUT T wOENO
County was reported to be of a single race (97.4%). Of the total population reporting one race,
64.6% were Black or African American, 26.9% were White, and 4.70% wee Asian. The Hispanic
or Latino origin population was reported as 17.2%. Table 3-7 shows County demographics.
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Table 3-7. RaceDemographics | OUw/ UDPOET w&I.OUT 1T zUw" OUOUa

Approxima te

/ UDOEIT w&l OUT 1 zdpartdd@®Ecé® U a Percent Number of
Persons

White alone, 2015 26.90% 244,665
Black or African American alone, 2015 64.60% 587,560
American Indian and Alaska Native percent, 2015 | 1.00% 9,095
Asian alone, 2015 4.70% 42,748
Native Hawaiian and Other Pacific Islander alone , 0.20% 1.819
2015
Two or More Races 2015 2.60% 23,648
Hispanic or Latino, 2015 17.20% 156,440
White alone, not Hispanic or Latino , 2015 13.90% 126,425

Source: U.S. Census Bureau QuickFacts

( Ow/ UPOET w&l OUT T zUw" OUOUa OwUkFemdales rapieseht 51085 tftheul 1 OE O1 U
population, or 471,139people. Male persons make up the remaining 48.2% of the population, or
438,396 mople. Table 3-8 shows the gender distributionfor / UDOET w&l OUT 1 zUw" OUOUAaB

Table 3-8. Gender Distributionof / UDOET w&il OUT 1 zUw" OUOUa

Approximate

/ UDOEIT w&l OUT | zdpartéd@endds a v Percent Number of
Persons
Female persons 2015 51.80% 471,139
Male persons, 2015 48.20% 438,396

Source: U.S. Census Bureau QuickFacts

Language

About21.2% of/ UDOET w& 1 O Uredidents werefdseiyb-bom according to the 2015 U.S.

Census bureau data. In addition, 22.5% of personsagefive or older do not speak English at

home. These statistics indicate there may be a significant portion of the community that may

require special consideration when developing hazard reduction and outreach strategies for the

community. Table3-9UT OpUwUT | wOEOT UET I wUUEUPUUPEUwWI GUw/ UPOE]
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Table 3-9. Language Demographics | OUw/ UPOET w&l.OUT 1 zUw" 6UOUaA

Approximate
Percent Number of
Persons

Foreign Born and At-home Language

Demographics

Foreign born persons, 20112015 21.20% 192,821

Language other than English spoken at home,
persons age 5 years+, 202015
Source: U.S. Census Bureau QuickFacts

22.50% 204,645

Age

Age can characterizeanother special needs group is characterized by age. The 2015 TIGER U.S.

"1 OUUUw! UUTI EVWEEVUEwWUT OPUWUT EVWEEOQU O Wt 6+ G wOl wOT T wx
under the age of five while approximately 22.5% is under the age of 18. Additionally,

approximately 11.7% 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 24% below

the state average (141%). Table3-10UT OPUwUT I wET | wUUEUDPUUDPEUwWI OUw/ UDC

Table 3-10. Age Demographics | OUw/ UDOET w&I.OUT 1 zUw" OUOUa

Approximate Number of

Statistics Prince George's County
Persons

Persons under 5 years 2015 6.60% 60,029
Persons under 18 years 2015 22.50% 204,645
P 1

ersons between 18 and 65 40.80% 371,001
years,2015
Persons 65 years and over, 2015| 11.70% 106,416

Source: U.S. Census BureawuickFacts

Education
Data from the 2015 TIGER census estimates shows that about 85.6% of residents in the region
graduated from high school and 31.1%receiveda EEET | OOUz UwE| T Ulstatistod) wl BT T 1 U

coupled with the population characteristics d escribed in the previous paragraphs, are important

to inform public outreach programs. The content and delivery of public outreach programs

Ul OUGEWET wgOOUPUUI O0wbPUT wUT T wWEUEDI OEI Uz wdOl 1 EVWEO
Table 3-11 summarizes education levelsof/ UDOET w&1 OUT 1 z Uw" OUOUa 3
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Table 3-11. Education Levelsi OUw/ UPOET w&l.OUT 1 zUw" 6UO0aA

Approximate Number of

Education Level Percent

Persons

High school graduate or higher , persons age 25 .

.60%% 77 2
years+, 20112015 85.60% 8,56
Bachelor's degree or higher, persons age 25 years+, o
20112015 31.10% 282,865

Source: U.S. Census Bureau QuickFacts

Education levels are lower than the Maryland State percentages of 89.4% of persons graduated
f UOOwWI PTT WUET OOOWEOEwWt AGNUwlI OOEWEEETT OOUZUWEITI T UIT I

3.2.6 Income

As of 2015, the average median household income in Prince George's County was

approximately $74,260 less thanhalf a percent of the state average according to the 2015 TIGER

U.S. Census. About9.5%of residents within / UD O E 1 w &bubtylive beldw the poverty

line. This rate is significantly lower than that of the national rate of 14.8% in 2015and the state

rate of 9.7% 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

3-12shows the incomedatafor/f UDOET w&l OUT 1T zUw" OUOUaA WESEwWUT 1 w2UEU

Table 3-12( OEOOI w2 UEUPUUDPEU Wi OUw/ UPOET w&l OUT T zUw" OUC

County Income \ Prince George's County State of Maryland
Median household income (in 2015 dollars), 2011 $74,260 $74,551
2015
Per capita income in past 12 months (in 2015
dollars), 2011-2015 $32,639 $36,897
Persons in poverty 9.5% 9.7%

Source: U.S. Census BureawuickFacts

3.2.7 Housing

As of 2015, there were 331,325 housing units in Prince George's County according to the TIGER
U.S. Census. When considering mitigation options, special attention should be given to the
difference in capabilities between owners and renters. Housing mitigat ion projects, with the
exception of acquisition/demolition or elevation of buildings in extremely high hazard landslide
and flood areas. Table 3-13 shows the housing statistics for Prince George's County.

3-22



Planning Process and Community Profile

Table 3-13. Housing Demographics | OUw/ UPOET w&il.OUT 1 zUw" 6UO0aA

Housing Demographics Prince George's County

Housing units, 2015 331,325
Owner-occupied housing unit rate, 20112015 62.00%
Median value of owner -occupied housing units,

20112015 $254,700
Median selected monthly owner costs -with a $1.998
mortgage, 20112015 '
Median selected monthly owner costs -without a $631
mortgage, 20112015

Median gross rent, 20112015 $1,294
Building permits, 2015 1,757
Households, 2015 305,610
Persons per household, 20112015 2.86

Source: U.S. Census Bureau QuickFacts

3.2.8 Business and Labor

Educational services

Federal government
Transportation and warehousing
Retail trade

Information

Health care

Accommodation and food services
Finance and insurance
Professional services
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County.

Table 3-14. The Ten Largest$ Ox 00al UUwh Ow/ UDOENDuROLEOUT T z Uw" OUC

Company Product / Service

University of Maryland System Higher education 18,726
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Company Product / Service E'\rl:got;/e: q
ill\cl);r;th?nzs;:ndrews Naval Air Facility Military installation 17,500
U.S. Internal Revenue Service Revenug collection & data 5,539

processing
U.S. Census Bureau Demographic research & analysis | 4,414
United Parcel Service (UPS) Mail & package delivery services | 4,220
NASA - Goddard Space Flight Center Space research 3,397
Giant Food Groceries 3,000
Prince George's Community College Higher education 2,785
Verizon Telecommunications 2,738
Dimensions Healthcare System Medical services 2,500

20UUEI 0w, EVAOEOCEwW#I xEUUOI O0wOi w" 6601 UET w! UDIT | w

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

1 Medical

Architecture and Engineering
Computer and Mathematical
Legal

Management

9 Life, Physical, and Social Science

=A =4 =4 =

As of 2014, there were a total of 14,459 employer establishments and 77,204 firms in Prince

&1 OUT T zUw" OUOUa OwWEEEOUE b Jhble B 1bshowsibusiBesstasdllabet 6 2 6 w" 1 OU
UUEUPUUPEUWI OUw/ UPDOET w&l OUT T zUw" OUOUadw Uwli w#l EI
&1 OUT 1 z Uw" X% QdwarunerEHe Maryland State average of 4.2%
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Table 3-15.Businessand+ EEQU w2 UEUDPUUDPEU Wi OUw/ UDPOEIT w&l OU

Employment Prince George's County

Total employer establishments, 2014 14,459
Total employment, 2014 250,855
Total annual payroll, 2014 ($1,000) 11,619,629
Total employment, percent change, 20132014 +3.10%
Total non-employer establishments, 2014 73,755
All firms, 2012 77,204
Men-owned firms, 2012 37,899
Women-owned firms, 2012 34,395
Minority -owned firms, 2012 59,172
Nonminority -owned firms, 2012 16,219
Veteran-owned firms, 2012 7,644
Nonveteran-owned firms, 2012 67,290
Source: U.S. Census Bureau QuickFacts

Residential and Employment Growth

a majority of projected new residential and employment growth to the Regional Transit District
DPOWEEEOUEEOGE!I whpbPUT wlOT 1T w&UOPUT w/ OODPEa w,TEbedEOE wlT 1 w
aligns Growth Policy Map Areas with projected new dwelling units and new jobs from 2014

through the Plan 2035planning horizon of 2035.

Table 3-16. Plan 2035 Growth Management Goals .

Percentage of

Growth Policy | Projected Percentage of Projected New
Map Areas Units Dwelling Units New Jobs Jobs
Regional Transit 50% 31,500 50% 57,000
District
Local Centers 25% 15,750 20% 22,800
Local Transit, 15% 9,450 15% 17,100

Neighborhood &
Campus Centers

Town Centers 10% 6,300 5% 5,700
Employment Areas | 4% 2,520 20% 22,800
Established 20% 12,600 9% 10,260
Communities

Future Water & 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
Source: Maryland-National Capital Parks and Planning Commission 8.1 Projections, 2012
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3.2.9 Transportation

The County contains a large portion of the Capital Beltway ( 1-95/1-495). After a decadeslong

debate, construction began in late 2007 on an eastvest toll freeway, the Intercounty Connector

(ICC), which extends 1-370 in Montgomery County to connect | -270 with 1-95 and U.S. 1 in

Laurel. The ICC was completed in 2012. Otter interstates that service the county include 1-95

and 1-295. Interstate 95 is a northsouth route, being the primary route along the East Coast

extending from Maine to Florida. | -295 is an eight mile spur route connecting 1-95/1-495 and

Maryland Route 210 near the Potomac River to Interstate 695 and/Vashington D.C. Route 295 in

the Anacostia neighborhood of Washington, DC. A number of large U.S. highways also service

the region. They include: US 1, US 1 Alternate, US 50, and US 301. There are a total 88

Maryland state rOEEUwUT EQwUUOwWUT UOUT T w/ UPOET w&l OUTT zUw" OUCG
Fourteen Washington Metro subway system stationsE Ul wOOEEUI EwbOw/ UPOET w&il OL
four of them are line terminus stations: Greenbelt, New Carrollton, Largo Town Center and

Branch Avenue. There has been much debate on the construction of the Purple Line, whichwill

link T DT T OQawEIl YI OOx] EWEU]I EUwWOI wEOUT w, 60AOwidorsGhieUa wE OE w/
MTA selected the 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, though a legal challenge has

stalled work on the new line. Also worth noting is the potential expansion of the Green Line

northward to the City of Laurel and beyond.

The MARC Train (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 / UDOE | w& 1 O Udtops; RiverdaielPérk) Gallege
Park, Greenbelt, Muirkirk, Laurel, and Laurel Racetrack. 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

regionalMetro EEl UUwx EUEUUEOUPOwWUAUUl Owi OUwWUT 1T wi EOEPEE x »
Department of Public Works and Transportation also operates TheBus, a County-wide fixed -

route bus system, and the CallA-Bus service for passengers who do not have access to or have

difficulty using fixed -route bus service. CallA-Bus is a demandresponse service which

generally requires 14-days advance reservations. TheCounty also offers a subsidized taxicab

service for elderly and disabled residents called Call-A-Cab in which eligi ble customers who

sign up for the service purchase coupons giving them a 50 percent discount with participating
UERDEEEWEOOXEOPI UwbOw/ UPOET w&l OUTIT ZUWEOGEW, OOUT O0I
3T T w" 0001 T1 w EUOwWw PUxOUUwpl UUS6 whuNY N Aimpdrthaddsi T wh OUOE
home to the adjacent College Park Aviation Museum. Residents also use Ronald Reagan
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Washington National Airport in Arlington County, Virginia, Baltimore ¢+ Washington
International Thurgood Marshall Airport near Baltimore, and Dulles Internation al Airport in
Dulles, Virginia.

The Central Maryland Regional Transit (CMART) bus system served the greater Laurel

, EUAOEOQGEWEU] EWEQEWxEUOU WOl woOI T T EOUDOT w OOw UUOGEI
was funded as the Corridor Transportation Corporati on in May, 1987 by the Baltimore -

Washington Corridor ChaOET UWEQOE WET T EQwPUUwWUUESUDBIwdOwl EwdIOBwWwE
later with nine buses serving five routes. The non-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.

3.2.10 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.

Electric
/ UPOET w&l OUT 1 z U w'fi Bléticitybovidetd:] Fust EnErgy FSpark Energy,
Baltimore Gas and Electric, PEPCO, and SMECO.

Natural Gas
Natural gas is provide d to the County by Washington Gas and Baltimore Gas and Electric.

Telephone

+OEEOwWUI O1 x1T 001 wUI UYPEIT wPbUwxUOYPDPEIVériaod! UOUT T OUO0w/ U
Communications Inc. and AT&T .

Public Water and Wastewater

In the County, public water and wastewate r treatment is provided by the Washington
Suburban Sanitary Commission (WSSQ.

Television
"EEOI wUOI 01 YDUDPOOwWUI UYDPEIT wbUuwx UO Y@itoh Bog,@ida® Ow/ UDOE
and Xfinity along with satellite and internet providers.

Internet
(OUT UOTl DwPUwxUOYDPETI EwbPDPUT DOw/ UPOET w&l OUTT zUw" 6GUDU
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4 Hazard ldentification, Risk Assessment and Vulnerability
Analysis
4.1 Introduction

The purpose of the hazard identification, risk assessment and vulnerability analysis is to
provide a County-P DET wOYI UYDI bwOi wi OPwYEUPOUUwWI EAEUEUwWPOXE
the City of Laurel in Maryland. The Hazard Identification and Risk Assessment (HIRA) uses an

all-hazards identification , classification, and vulnerability indexing process to ensure that the

hazard analysis is comprehensive. The purpose of a HIRA is to characterize hazards which

UT Ul EUTI QwUT T w" OUOUawEGEwW" PUasUwYUOOI UEEOI wxl Ox0O1 O
enable the Mitigation Advisory Committee to develop a comprehensive slate of mitigation

strategies, projects and actions designed to reduce risk exposure to identified hazards. While

new hazards are unlikely to emerge, evaluation tools and processes will evolve and hazard

priorities will likely change in subsequent HIRA revisions.

A natural hazard is defined as an event or physical condition with the potential to cause harm

to people, property and infrastructure damage, agricultural loss, damage to natural resources,
interruption of business, or other types of harm or loss. In addition, 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 consideration of dam-related hazards, this plan is only
addressing natural hazards.

/ UPOET w&l OUTIT zUw" OUOVAWEQGEwWUT T w"PDUawldl w+EUUT OQwEUI
experience damage to property and crops, injuries and sometimes loss of life. Hazards have
been categorized as Flood, Wind, Fire, Geologic, and Extreme Temperatues hazards, consistent
with the organization of the State of Maryland 2016 Hazard Mitigation Plan Update.

Identifying the hazard risk and vulnerability for a community is critical when determining how

to allocate finite resources to carry out feasible and appropriate mitigation actions. The hazard
EOEQaUPUwWDPOYOOYI UwbEI OUDPI aDOT wi EET wi EAEUEWUT EQwx O
the City of Laurel, and then analyzing them collectively in main hazard categories to determine

the degree of threat Addressing risk and vulnerability through hazard mitigation measures will

reduce societal, economic, and environmental exposure to hazard impacts.
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4.2 Summary of Changes

The 2017 plan update consolidates, updates, and streamlines content from the 20Q hazard
identification and risk assessment. As part of the update, the following changes were made to
the hazard identification and risk assessment section:

9 Five grouped hazard categories are presented: Flood, Wind, Fire, Geologic andExtreme
Temperatures for consistency with the State of Maryland 2016 Hazard Mitigation Plan
Update This categorization is slightly different than what was included in the 2010
update and resulted in new hazards being profiled as individual hazards (e.g.,
sinkholes);

1 Geographic analysis and mapping depicts hazard extent, where appropriate, by the nine
County Council Districts. The 2010 plan used a system of very small geographic
planning units not necessarily relevant to hazard analysis;

1 Pre-2010 hazard event summaries wee moved to Appendix B;

1 Total Exposure in Floodplain (TEIF) analysis was performed for analyzing flood risk
instead of using the Hazus Flood module for more precise analysis of potential risk
exposure based on actual building footprints and assessed building values within the
1% and 0.2% floodplain; and

1 Redacted information and maps depicting County critical facilities may be found in
Redacted Appendix G.

In addition, each section of Section 4.0 was reformatted to improve clarity, and new maps and
imagery were included. The State of Maryland 2016 Hazard Mitigation Plaeffective August 26,
2016, was reviewed during the update process, and where applicable,information from the
Plan has been cited.

4.3 Hazard ldentification

4.3.1 Types of Hazards

/ UPOET w&il OUTT zUw" OUOVAWEQGEwWUT | w"PUawli w+EUUI OQwEUI
that can impact people and property. This section includes a general description and definition

of each of the following hazard categories analyzed: Flood, Wind, Fire, Geologic, and Extreme
Temperatures. The impact of each natural hazard will be discussed in their respective hazard

sections later. The level of analysis performed is ako described.

Table 4-1 shows how the available data was split into the Flood, Wind and Fire hazard -related
categories, the identified hazards ranked in this HIRA section, and the applicable hazard(s)
from the Natio nal Centers for Environmental Information (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. Table 4-2 shows

4-2



Hazard Identification, Risk Assessment and Vulnerability Analysis

how the available data was split into the Geologic and Extreme Temperature hazard-related
categories and applicable hazards from the NCEI database.

Table 4-1. National Centers for Environmental Information (NCEI) Hazard(s) related to
Flood, Wind and Fire Hazard -Related Categories and Identified Hazard.

Hazard Related

Category Identified Hazard

App licable NCEI Database Hazard(s)*

Riverine Flood Flood
Coastal Flood
Coastal Flood -
Tropical Storm
Flood Severe Storms (Flood Flash Flood
Related) Heavy Rain
Flood Risk - Dam Failures None
Flood Risk - Levee Failures | None
Tornadoes Tornado
) Thunderstorm Wind
Severe Storms (Wind Liahtni
Related) Ightning
Hail
High Wind
High Winds SULLLLL
Strong Wind
Wind Hurricanes/Tropical Storms | Hurricane
(Wind -Related) Tropical Storm
Blizzard
Heavy Snow
Winter Storms/Blizzards Winter Storm
Winter Weather
Ice Storm
. Wildfire Wildfire
Fire
Drought Drought

* Definitions for the NCEI hazard categories:
https://www.ncdc.noaa.gov/stormevents/pd01016005curr.pdf

Table 4-2. NCEI Hazards related to Geologic and Extreme Temperature Hazard -Related
Categories and ldentified Hazards.

Hazard Related

Applicable NCEI Database Hazard(s)

Identified Hazard

Category
Earthquake None
Geologic Land Movement/Landslides | None
Sinkholes None
Extreme Heat
Temperature Extreme Heat Excessive Heat
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Hazard Related Identified Hazard Applicable NCEI Database Hazard(s)
Category

Cold/Wind Chill

Extreme Cold - ;
Extreme Cold/Wind Chill

4.3.2 Hazard Data

There were several sources for data used in this hazard analysisAs mentioned in the previous

section, NCEI data was used foridentifying hazards affecting Prince Georgez Uw" OUOUa wEOE wUI
City of Laurel. NCEI data was also used for annualiz ing hazard events, damage figures, and as

a historical record, as well as injury count and death toll. While NCEI data was used by almost

all of the hazards in one way or another, there was other data that was used to help quantify

and visualize hazards.

For flood -related hazards a variety of sources were used.Digital Flood Insurance Rate Map

data, from the 2016 updated flood maps, was used to map all of the Special Flood Hazard Areas
and for the levee mapping and analysis. GIS datawas obtained from Maryland z U w# men&ot) U
Information Technology for large and severalsmall dams. Coast Smart Flood Hazard Analysis

of the Potomac and Patuxent Riversdata was used for mapping potential sea level rise and in

the coastal flooding analysis. Wind related events primarily used NCEI data, but data for
hurricane and tropical storm tracks is from the - . w- EUPOOCEOQwW' Uwiamie EOI w" 1 QU]
Hurricane database (HURDAT?2), updated in April 2017 to include the 2016 hurricane season
data. Wildfire location data and the Community Wildfire Protection Plan (CWPP) Area was
provided by the Forest Service Research Data Archiveand the CWPP, respectively. Drought

used NCEI data. Geologic data was acquired through the United States Geological Survey
(USGS)for earthquakes, Maryland Geological Survey for sinkholes, and Prince Georgez U wi
County for land movement . Extreme temperature data was acquired from the National Weather
Service.

4.3.3 Probability

Probability in the following sections is defined as the likelihood that a hazard event will occur.
The higher the probability of an event, the more likely it is that the event will occur. When
determining the probability for a hazard event to occur, annualized hazard values were used to
determine this likelihood. Low probability was defined by less than 1.25 annualized events per
year, while high probability was de fined by greater than 4.5 annualized events per year.
Medium probability is between low and high probability.

4.4 Vulnerability Assessme nt Overview

4.4.1 Critical Facilities
Critical Facilities data has been redacted into Appendix G due to the sensitive nature of secure
data within both localities.
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4.4.2 Building Data

Building footprints were provided by the County. Building values were extrapolated f rom the
2016 Hazus TIGER census values and assigned by area weight. Hazus (Hazard&)S) is a FEMA
computer modeling tool which enables the use of Census data to determine risk exposure from
floods, coastal wind events and earthquakes. The Hazus data set dos not take into account
actual building value, height, occupancy, or elevation. Approximated values were used to
determine all analyses of damage due to hazard exposure, rounded to three significant figures.
Vulnerability analysis is meant to approximate e xposure or damages, which in the case of a real
event, may be more or less than what is calculated in Section 4.0.

4.4.3 Presidential Disaster Declarations

The Federal Emergency Management Agency (FEMA) maintains the National Disaster

Declarations Summary dataset. The first disaster declared in the dataset was in 1953, and is

UxEEUI EwOOWEwWUI T UOEUVUWEEUDPUS wW$YI OUUWEUI wEEUI T OUPAI
OEOET | Ol OU» wEUUDPUUEOET wEI EOEUEUDPOOUVUwWxI UwUT T w1dOEI U
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 Federal government respond to the disaster because the

impacted local governments and the State lacks the full resources to respond and recover.Table

43071 OPUWOT T w»n$, w#PUEUUI Uw#l EOEUEUDOOUW2UOO0EUa wi O
County, Maryland from 1953 to January, 2017. Eleven Major Disaster Declarations were issued

since 1971 andfive Emergency Declarations were issued since 1993, totaling 16 declarations.

The City of Laurel is included in these declarations. The Individual and Households Program

(IAHP) provides assistance to individuals who experienced property loss or damage due to the

disaster, the Public Assistance Program (PA) supports repair or replacement to damaged public

infrastructure and the Hazard Mitigation Grant Program (HM) is available for eligible

mitigation projects after the disaster.

Table 435 w%$, w#1 EOEUI Ew#PUEUUI UUwi OUw/ UPDE) wa&l OUT 1 2

Disaste pe

DE amed O Beg DEV(S
309 Major Disaster | Flood 17-Aug-1971 | ~ @] @ ©
341 Major Disaster | Flood (Agnes) 23Jun1972 | - | @ | @ ©
489 Major Disaster | Flood 4-Oct-1975 -|@] o ©

1 FEMA Disaster Declarations Summary ¢ Open Government Dataset. https://www.fema.gov/media_-library/assets/documents/28318
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Disaste R de pe de 0g Declared
ofs amed Sto Begin Date
3100 | Emergency Snow 13-Mar-1993 @ | ©
1016 Major Disaster | Snow 8-Feb-1994 © ©
1081 Major Disaster | Snow/Blizzard 6-Jan1996 © ©
1324 | Major Disaster | Severe/Winter Storm(s) 25-Jan2000 © ©
3179 | Emergency Severe/Winter Storm(s) 14-Feb-2003 © -
1492 Major Disaster | Hurricane/Flood (Isabel) 18-Sep-2003 © ©
3251 | Emergency Hurricane/Flood (Katrina)* 29-Aug-2005 © -
1910 | Major Disaster | Snow/Blizzard 5-Feb-2010 © ©
3335 Emergency Hurricane/Flood (Lee) 26-Aug-2011 © -
4038 Major Disaster | Flood (Lee) 6-Sep-2011 © ©
4091 Major Disaster | Hurricane/Flood (Sandy) 26-Oct-2012 © ©
3349 Emergency Hurricane/Flood (Sandy) 26-Oct-2012 © -
4261 Major Disaster | Snow/Blizzard 22-Jan2016 © ©

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

® = program declaration made
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45 Flood-Related Hazards
4.5.1 Flooding

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 f rom 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 sol moisture conditions; and the degree of vegetative clearing and
impervious surface.

A flood, as defined by the National Flood Insurance Program (NFIP) 2is: "a general and

temporary condition of partial or complete inundation of two or more acres of normal ly dry

land area or of two or more properties from: inland or tidal waters; unusual and rapid
EEEUOUOGEUDPOOWOUWUUOOT I wOI wUUUI EET whpEUT UUwWi UOOwWEODa
occurs when a river channel or stream receives more water than it can hold and excess water

overflows the channel banks results in flooding of the surrounding area.

Coastal flooding3 is typically a result of storm surge, wind -driven waves and heavy rainfall
produced by hurricanes, tropical storms and other large coastal storms. Urban flooding occurs
where manmade development has obstructed the natural flow of water and decreased the
ability of natural groundcover to absorb and retain surface water runoff. Urban areas are
extremely impervious due to pavement and rooftops which do not allow absorption of
UEDOPEUI U w3T PUWPUWEOOOOOWDPOwWUIT I wOOUIT wiEl OUI Oa wx Ox
the City of Laurel.

Most flash flooding is caused by slow-moving thunderstorms in a local area or by heavy rains
associated with hurricanes and tropical storms4. However, flash flooding events may also occur
from a dam or levee failure > within minutes or hours of heavy amounts of rainfall, or from a
sudden release of water held by a retention basin or other storm water control facility. Flash
flooding occurs most in urbanized areas where much of the ground is covered by impervious

2FEMA. https://www.fema.gov/national -flood -insurance-program/definitions#F

SCOEUUEOwWi OOOCEDPOT wbUwOOUIT wl icedstél Blbotir@asedida.E U1 VU1 EwUOET UwOT 1 w?
+%OEUT wi OOOEPOT wPUwWOOUT wli OUOUTT QAwEEEUI UUI EwUOET UwOT T w?21 Y1 U1l w2006U00

5 Dam and levee failures is more thoroughly addre U U1 E wU O DanLevdé Hailure» saction.
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surfaces. Damages from flash flooding are common due to inadequate stormwater management
or facilities which are not properly maintained.

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 the flood that is 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 100year floodplain represents the area inundated by a 1% probability flood.
Flood frequencies such as the 1% probability (100year) 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 the Federal
Emergency Management Agency (FEMA) and its floodp lain management regulations,
stormwater management design requirements, and local floodplain management building
standards.

Impact and Vulnerability

Flooding impacts a community to the degree that it affects the lives of its citizens and overall
community functions. Therefore, the most vulnerable areas of a community will be those most
affected by floodwaters in terms of potential loss of life, damages to homes and businesses, and
disruption of community services and utilities. For example, an area with a highly developed
floodplain is significantly more vulnerable to the impacts of flooding than a rural or

undeveloped floodplain where potential floodwaters would have less impact on the

community.

A number of factors contribute to the relative vulnerabil ities of certain areas in the floodplain.
Development, or the presence of people and property in the hazardous areas, is a critical factor
in determining vulnerability to flooding. Additional factors that contribute to flood

vulnerability range from spec ific characteristics of the floodplain to characteristics of the
structures located within the floodplain. The following is a brief discussion of some of these
factors and how they may relate to the area.

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

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

Velocity: Flowing water exerts force on the structural members of a building, increasing the
likelihood of significant damage. A one-foot depth of water, flowing at a velocity of five feet
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per second or greater, can knock an adult over and cause significant scour around structures
and roadways.

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.

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 materals used are easily damaged when
inundated with water.

Location and Extent

/ UPOET w&l OUTIT zUw" OUOVaAawbPUWEOUEIT Ul EwEawUT 1 w/ ECURT O
the west. The City of Laurel is located in the northeast section of the County and borders the
Patuxent River. The majority of tributaries, branches, and creeks in the area flow into either of
these two rivers. The effective FEMA Flood Insurance Rate Maps (FIRM) for the County were
updated September 16, 2016. They show ongercent annual chance floodplains associated with
the rivers and streams in the Potomac and Patuxent watersheds. The FIRM identifies high flood
hazard risk areas as part of the onepercent annual chance (100 year) floodplain, moderate risk
areas as part of the 0.2percent annual chance (500 year) floodplain, or minimal risk areas
outside the 500year floodplain. Figure 4-1 shows the 100 and 500 year floodplains within Prince
&1 OUT 1 z Uw" Fyur&42ZsimitadyShows the 100 and 500 year floodplains in the City of
Laurel. About 10.7 percent of the County area (including the City of Laurel) is considered at risk
for the 100 year flood with an additional 0.6 percent considered at risk for the 500 year flood or
levee failure.
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PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE

100/500 YEAR FLOODPLAINS IN PRINCE GEORGE'S COUNTY
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PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE

100/500 YEAR FLOODS IN THE CITY OF LAUREL

N
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Legend 0 025 05 1 15
100 Year Flood Floodplain Boundaries for the
100-year-floodand the 500-year-flood
500 Year Flood in the City of Laurel.

Figure 4-2. 100 and 500-Year Floodplains, City of Laurel, Maryland

Previous Occurrences
/ UPOET w&l OUTIT zUw" OUOVAWESEwWUT | w"PUawldl w+EUVUI Owl EY
caused damage since the 2010 mitigtion plan update. Table 4-4 summarizes several notable
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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 4-4. Notable Flood Hazard History ¢/ UDOET w&1 OQUT T zUw" OUOUa woé w" B

Event Date Description

Remnants of Tropical Storm Nicole produced massive amounts of rain throughout
Maryland.

Hurricane Irene did not make direct landfall, but due to the large size, hurricane
August 2011 conditions were felt inland. FEMA issued an Emergency declaration (FEMA -EM-3335
MD) for the incident beginning August 26, 2011.

The remnants of Tropical Storm Lee moved across Maryland, causing widespread
flooding. 7 Prince Georges County experienced around 24 inches of rainfall from this
September 2011| storm. FEMA issued a Major Disaster declaration (FEMA -DR-4038MD) for the
incident beginning September 6, 2011. Additionally, the NOAA NCEI Storm Events
Database reported two flood events + one in Upper Marlboro and one in Brown.
Hurricane Sandy makes landfall north of the state. However, due to the tremendous
size of the storm, its effects were felt all over Maryland. Over a foot of rain fell in some
spots along with very gusty winds. FEMA issued Emergency (FEMA -EM-3349-MD)
and Major Disaster (FEMA -DR-4091-MD) declarations for Sandy beginning October
26, 2012. Additionally, the NOAA NCEI Storm Events Database indicates one flood
event was reported in Wells Corner.

April through There were at leasteleven flash floods reported in the region during this month due to
June, 2014 heavy rainfall.

There were several flash floods and riverine flooding occurred due to heavy rainfall.
August 2014 The NOAA NCEI Storm Events Database indicates three flood events were reported ¢
two in Piscataway and one in Upper Marlboro.

September 2015| A couple of flash floods and riverine flooding occurred due to heavy rainfall

While Hurricane Matthew did not make landfall in the state, the storm still brought
October 2016 | rain and gusty winds to Prince &1 OUT 1 z Uw" OUOUa wEOEwWUT 1 w" {
size.

September 2010

October 2012

According to the NOAA NCEI Storm Events Database, there have been 33 reported flood events

POw/ UPOET w&l OUTIT zUw" OUOUAWUDPOET whuNNt OnaeRd] wUI YI Ow
(not counting the cluster of events during spring, 2014). According to the data shown in Table

4-5 there was an average of $14,225 in annual damage(all property damage with no reported

agricultural damage), and no deaths or injuries reported to the database during this period.

Note that the annualized damages in Table 4-5 and the other NCEI events addressed in the

HIRA have been inflated to 2017 values using the Engineering News Record (ENR) inflation

6 For events before December 2009, they can be found ahttp://www.princegeorges countymd.gov/375/Local -Flood-Hazards-
Mapping -History -of-F

7 https://en.wikipedia.org/wiki/List_of Maryland hurricanes_(1950%E2%80%93present)
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DOEI ROwPT PET wb U wU Udbsk andlydisuté6ibecausditlisknior® applieable for
construction and repair costs than the Consumer Price Index (CPI).

Table 4-5. NCEI Historic Flood Event Data.

Current
Period of Total Annualized Annualized Annualized

Number
HIRA Hazards of

Record Annual Deaths Injuries Events
Events

Damages

River/Stream Flooding 33 19962016 $14,225 0 0 1.65

Historic Summary of Insured Flood Losses (RP/SRL)

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 f uture
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 S pecial Flood Hazard Area
(SFHA) (1% floodplains depicted on the FIRMS). 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 prov iding flood insurance and reducing flood damages through floodplain
management regulations, the NFIP identifies and maps the nation's floodplains. Mapping flood
hazards creates broadbased 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 f loor
elevation to be elevated at or above the corresponding Base Flood Elevation (BFE). The BFE is
Ei Ul UODPOI EWEEUI EwOOWOOET OPOT wEOEWOExxDOT whbEI OUDPI B
Study (FIS). The FIS and its corresponding Flood Insurance Rate MapgFIRMSs) 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 percentannual chance of
flooding. Some communities have additional flood frequencies that are modeled as part of their
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flood studies are within their local watershed mapping programs. When new structures are

built, they are required to adhere to regulations and flood risk information provided by the

NFIP. If a structure is with in the regulated floodplain (SFHA) backed by a federally insured

mortgage, flood insurance coverage is mandatory. The requirement for high risk structures to

be insured through the National Flood Insurance Program or another flood hazard specific

insurance policy is how the government minimizes flood recovery costs to the public.

/ UPOET w&l OUTIT zUw" OUOUAWESEWUT 1T w"PUa wdl w+EUUI Qwx EU
participates in the Community Rating System and the City of Laurel is planning to participate

in late 2017 or early 2018. Their participation in the NFIP is shown in Table 4-6, which includes

the dates the Flood Hazard Boundary Maps (FHBM) were issued, when the first Flood

Insurance Rate Maps became effective, the date of the current FIRMs used for insurance

purposes, and the date the community entered into the NFIP. Table 4-7 shows that the City of

+EUUI OWEOGEwW/ UPOET w&l OUT 1 z Wais,528pAlitles and thefriassdeiatédO OE D Ol E
insurance value as of April 30, 2017.

Table 4-8 summarizes the NFIP policy and claim statistics for the County and City with

Maryland totals for comparison. Claims values (losses) 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 N FIP policies, and for losses where insurance claims

were filed and received. It is likely that many additional instances of flood losses in Prince

&1 OUT T zUw" OUOUVAWESEWUT T w" PUawWOTl w+EUUT OQwbi Ul wl BOT 1
reported.

Table 4-6. FEMA NFIP Participation Dates .8

Initial Initial Current Effective
Jurisdiction FHB.M FIRM Map Date
Identified Identified
City of Laurel 9 Aug 1974 1 Nov 1978 | 16 Sep 2016
Prince Georges County | N/A 4 Aug 1972 | 16 Sep 2016

Table 4-7. NFIP Policies in Force. ®

e Policies Insurance In -Force Written Premium In -
Jurisdiction .
in Force Whole Force
City of Laurel 175 42,481,800 196,005
Prince Georges County 3,401 799,602,800 2,188,592

8 FEMA. Community Status Book Report. Maryland. https://www.fema.gov/cis/MD.html

9 FEMA. Policy Statistics as of 04/30/2017http://bsa.nfipstat.fema.gov/reports/1011.htm
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Table 4-8. NFIP Claims as of 31 December 2016 10

T Total Closed Open CWOP Total
Jurisdiction
Losses Losses Losses Losses Payments

City of Laurel 17 5 0 12 $99,870.88
Prince GeorgesCounty | 680 384 2 294 $4,168,895.77
Maryland Totals 18,145 13,223 49 4,873 $289,719,855.21

NFIP Repetitive Loss Properties

A repetitive loss (RL) property is a property that is insured under the NFIP and has filed two or
more claims in excess of $1,000 each, within a 1@ear period. Nationwide, RL properties
constitute 2% of all NFIP insured properties, but are responsible for 40% of all NFIP claims.
Mitigation for RL 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.

The identification of RL properties is an important el ement 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. RL properties are also important to the
NFIP, since structures that flood frequently put a strain on NFIP funds. Under the NFIP, FEMA
EI T DOl UwEOw1 + wx U Gnsuréd praperky that, BB 4976 atielrégardless of any
change(s) of ownership during that period, has experienced: a) four or more paid flood losses;
or b) two paid flood losses within a 10 -year period that equal or exceed the current value of the
insured property; or c) three or more paid losses that equal or exceed the current value of the
PDPOUUUI EwxUOxI UUad? ww wx UDB O E bunbers Ofsttuanbds thdbeet wb UwU Ow
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 42 RL properties that have not been mitig ated within

/ UBDOET wé& dbubrydcdountuhgufor 92 losses. The majority of these RL properties are

residential. The specific addresses of the properties are maintained by FEMA, MEMA, and the

/ UDOET w&i OUT T zUw" OUOU a w# dne ddelibdra@y noGricludedinvtisy OO0 01 00U O
plan as required by the Privacy Act. Figure 4-3 maps the general location of these properties in

/ UDOET w&i OUT T zUw" OUOUAaWESEWUT I PUwxUORDPODPUAWOOWUT |
limitations, some points on the map actually represent clusters of repetitive loss properties

located in close proximity, for example in the same neighborhood.

10 FEMA. Loss Statistics Country Wide as of 12/31/2016 http://bsa.nfipstat.fema.gov/reports/1040.htm
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More than $2 million has been paid in claims for 92 losses with an average claim of $21,800.

Only one RL property was identified in the 2010 Plan. Table 4-9 shows the total number of

properties, total number of losses experienced, and losses paid for all of the communities within

/ UPOET w&l OUT T zUw" OUOUad w3l I w" bUa wsdtitiverLBsd stedd wE O1 UwoO
by FEMA.

A severe repetitive loss (SRL) property has: a) at least four NFIP claims payments of more than

$5,000 each, with the cumulative amount of such claims payments exceeding $20,000; or b) at

least two separate claims payments with the cumulative amount exceeding the market value of

Uil WEUPOEDPOT Gww3T1 Ul wEUT wOOw21+wxUOxI UUDPI UwkpbUT DO
Laurel.

Table 4-9. NFIP Repetitive Loss Property Information

_— RL RL Total
Building Type _ Property Value
Buildings Losses Payments
2-4 Family 3 9 $568,934 $76,752
Nonresidential 4 9 $5,516,973 $974,619
Single Family 35 74 $9,872,195 $954,503
Grand Total 42 92 $15,958,102 $2,005,875
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PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE
REPETITIVE LOSS IN PRINCE GEORGE'S COUNTY

27
S
Clty of Laurel
1

/
/ District 1 —
/ J\ ™

r_

<J

District 4

7 /\ﬁ/
\) % ﬂ
Distrtt 2 District 3
/ Z/\ ’f
District 5

}
r”- |

&

\

7 ® ® ( =
—j District6 @ -
. District 7 Z j)
// N L 7 1/ \,—~ T
3 . /
: AT
@ District8 f
o 3@
] ®
o Ei ¥
4 District 9
\
y .
\ <
1!
(4
|
/ 1
.-‘” <t ¢
N J
Lege nd - e —— iles
0 2 4 8 12 16

® Repetitive Loss Structures

500 Year Flood

Figure 436 w1l x1 UPUPYI w+ OUUwW2UUUVUEUCUUUTI UwbOw/ UDPDEI
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

4-17



Hazard Identification, Risk Assessment and Vulnerability Analysis

largest flood insurance premium reduc tion; 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 patrticipating 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!!

/ UPOET w&il OUTT zUw" OUOUawEUUUI OU0auw-OEU el 80U 0 17 Wwd du
entered the CRS on October 1, 1991 and the current effectivelate for the program is October 1,

2001. Participation in this program allows residents within the SFHA to receive a discount on

their flood insurance premiums for policies purchased under the NFIP. Residents within the

non-SFHA also receive a discount ontheir policies. Their current class is ranked as 5, which

give a 25% premium discount to properties in the SFHA, or regulated floodplain, and 10%

premium discount for non -SFHA properties. Note that the City of Laurel does not currently

participate in t he CRS, but is currently working to enroll in the CRS program.

Probability of Future Events

%OOOEwl YI OUUwPDPOOWOEEUUWI Ul gU1 OUO0awbOw/ UPOET w&li OU
high probability of future occurrences. The probability of future flood events based on the

magnitude and according to best available data is illustrated by floodplains shown in Figure 4-1

and Figure 426 w%UUUT T UOwPUwhUwi PT T OawdpOl awll E0w2d0U0T 1 U
to coastal flooding associated with possible sea-level rise.3

(UwbUwl UUPOEUI EwUT EVWEEOUUwWhY8 AT woOl wiOT | wKNWwUGUEU
City of Laurel is located in the 100-year floodplain 4. Figure 4-4 illustrates the location and

I RUT OUwOI wOTl 1T wEUUUT OUOawlOExxT Ewi OOOEwWa OOl UwbOw/ UD
based on the effective FEMA Flood Insurance Rate Maps (FIRM) dated September 16, 2016.

11 FEMA Community Rating System https://www.fema.gov/national -flood -insurance-program -community -rating -system

12FEMA Community Rating System. PDF. https://www.fema.gov/media -library -data/1476294162726
4795edc7fe5cde0c997bc4389d1265bd/CRS List of Communites 10_0018.pdf

B3I PUwWUOXxPEWPUWEEEU]I UUT EwPOwOT T w?" OEVUEOWHOOOEDOT » wll EUDOOS

14 Area calculated from the NFHL DFIRM data provided by FEMA. http://msc.fema.gov/portal/advanceSearch
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PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE
FEMA FLOOD ZONES IN PRINCE GEORGE'S COUNTY
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Vulnerability and Risk Assessment

From the State of Maryland 2016 Hazard Mitigation Plathe County was ranked on a number of

different factors for flooding, including a statewide Hazus analysis. These scores and ranks are

shown in Table4-100wb i T Ul wUT T w2UEUI wUEOOI EwUT 1T wi OOOEwWYUOOI 1
(including the City of Laurel) as high.
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Table 4-10. 2016 State of Maryland Vulnerability Analysis Flood Hazard Ranking

Risk Factors Weighted ‘ Rank ‘
Population Vulnerability
Population Density
Injuries
Deaths
Property Damage
Crop Damage
Geographic Extent
Events

a |~ NP Wk IN W[~

Local Plan Ranking
Overall Rating
Overall Ranking

TN
Q ul
>

Flood losses to properties can be caused by storm tides from hurricanes, tropical storms, or
from storm water flooding caused by stream/canal overflow or sheet flow. Historic flood
damages from tropical/sub -tropical storms and hurricanes include foundation and wall damage
to structures, contents damage, loss of utilities, infrastructure damage to roads, and beach
mildew damage, damages to contents, minor foundation da mage, damage to water distribution
systems, and potable water contamination. Public related costsinclude debris clearance;
equipment, material and labor expenses related to emergency response and recovery; and
building or facility repair or replacement (C ounty parks, utilities, communications, buildings,
vehicles, etc.).

The NCEI Storm Events data was annualized by taking the total number of damaging flood
events and dividing by the length of record. The annualized values should only be used as an
estimate of what can be expected in any specific year. Refer back torable 4-5 for an overview of
historic data.

In support of the Federal Emergency, EOET 1 Ol OUw 11 OEazVUwp%$, AwlbUO,
endeavored to produce national-level flood risk analyses to estimate the potential losses from

flooding across the Lower 48 states. This effort occurred during 2009 to 2010 and produced a

product known as th e 2010 Average Annualized Flood Loss (AAL) Study Results. The 2010

AAL Study and its associated results were intended to be a mechanism for FEMA - as well as

local stakeholders - to assist in the prioritization of flood mitigation activities across the low er

48 states. Further information on the 2010 AAL Results and its use in RiskMAP Risk

Assessments can be viewed in Guidance for Flood Risk Analysis and Mapping (May 2014).

Notably, there were some problem areas in which the Hazus software FEMA used for the study

was unable to produce valid results for the 2010 AAL Study in certain coastal areas. Lack of
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estimated flood damages limited the ability to assess potential damage across the entirety of the
regional geography. An analysis was performed to estimate the Total Exposure in the
subsequent sections describe the methodology and vulnerability assessment as part of this
analysis.

Total Exposure in Floodplain (TEIF) Methodo logy: 3 $ ( %wUUT Uwl Yhyw" T OUU0Uz w3 Ox (
Integrated Geographic Encoding and Referencing (TIGER) tract level data to assume the total

property value for each census tract within the County and the City of Laurel. The analysis

proportionally divides the to tal census tract property value by the number of buildings in the

tract, based on the area of each of the building footprintsts. For example, if the total value of one

census tract is $1,000,000 and there are 10 equally sized 1,000 square foot buildings hiin the

tract, each building would be assigned a value of $100,000. If the buildings were not equal in

size, they would receive value proportionate to the size of the other buildings within that tract.

The building footprints are then intersected with the FEMA effective 100-year and 500year

floodplain data. The proportion of how much each building is within each floodplain is then

UUIl EWUOWEEOEUOEUT wUT T wYEOQUIT woOl wUI 1 wEUPOEDPOT z Uwli R x
resolution of the property values fro m the tract data, the high resolution of the buildings, and

the assumption of total exposure within the floodplain, the exposed values are extrapolated to

1,000 foot square grids. This resolution best summarizes the results of the TEIF analysis at a

County -wide scale, identifies areas that may be more affected by a flood, and represents the

uncertainty within this method.

TEIF Vulnerability Analysis and Assessment: The results of the analysis identified many areas
PPDUT DPOw/ UPOET w&l OUT I of LWhuee! e rialy bewtFiék Fodiabdl. District® 1) 2, w
and 3 account for the most property value exposed to the floodplain accounting for 19.9%,
15.7%, and 18.5% of the total damage within all political areas. The City of Laurel accounted for
12.7% of thecalculated exposure. The estimated total exposure for all political areas is shown in
Table 4-11. Figure 4-5 and Figure 4-6 show the 1,000 square foot grids that identify different
areas, ranked from low to high. Also, Figure 4-7 and Figure 4-8 show the TEIF grids associated
with the City of Laurel. These figures help to identify areas th at were ranked on a scale from
low to high. There are three areas with especially high concentrations of high value properties
that lie within the floodplain. These areas are generally located in the City of Laurel and
between the borders of Districts 2, 3, and 5, and on the border of Districts 6 and 9.

15 Building footprints shap | wi POT wx UOYDET EwEaw/ UDOET w&i OGUT T zU0w" OUOUAaSG
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Table 4-11. TEIF Property Values by Political Areas .

Political Area TEIF 100 Yr. TEIF 500 Yr.
City of Laurel $14,300,000 | $250,000,000
District 1 $22,500,000 | $348,000,000
District 2 $17,700,000 | $542,000,000
District 3 $20,900,000 | $316,000,000
District 4 $2,560,000 $29,800,000
District 5 $14,800,000 | $224,000,000
District 6 $3,050,000 $109,000,000
District 7 $2,410,000 $35,100,000
District 8 $7,400,000 $91,100,000
District 9 $7,670,000 $169,000,000
Total $113,000,000 | $2,110,000,000
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PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE
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PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE
TEIF 500 YEAR WITH 1000 FT GRIDS
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PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE

TEIF 100 YEAR WITH 1000 FT GRIDS
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Figure 4-7. 100 Year Flood Risk per TEIF Analysis, City of Laurel
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PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE

TEIF 500 YEAR WITH 1000 FT GRIDS
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Figure 4-8. 500 Year Flood Risk per TEIF TIEF Analysis, City of Laurel
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4.5.2 Coastal Flooding

Description
Coastal erosion is the landward displacement of the shoreline caused by the forces of waves and
currents. The Bureau of Beaches and Coastal Sstems defines a critically eroded area as:

A segment of the shoreline where natural processes or human activity have caused or
contributed to erosion and recession of the beach or dune system to such a degree that
upland development, recreational interestsildlife habitat, or important cultural
resources are threatened or lost. Critically eroded areas may also include peripheral
segments or gaps between identified critically eroded areas which, although they may be
stable or slightly erosional now, thaiclusion is necessary for continuity of management

of the coastal system or for the design integrity of adjacent beach management projects.

threat to or | oss of one of four specific interestst upland development, recreation, wildlife
habitat, or important cultural resources. Many areas have significant historic or contemporary
erosion conditions, yet the erosion processes do not currently threaten public or private
interests. These areas are therefore designated as noncritical eroded areas and require close
monitoring in case conditions become critical.

Impact and Vulnerability

Flooding impacts a community to the degree that it affects the lives of its citi zens and overall
community functions. Therefore, the most vulnerable areas of a community will be those most
affected by floodwaters in terms of potential loss of life, damages to homes and businesses, and
disruption of community services and utilities. For example, an area with a highly developed
floodplain is significantly more vulnerable to the impacts of flooding than a rural or

undeveloped floodplain where potential floodwaters would have less impact on the

community.

A number of factors contribute to the relative vulnerabilities of certain areas in the floodplain.
Development, or the presence of people and property in the hazardous areas, is a critical factor
in determining vulnerability to flooding. Additional factors that contribute to flood

vulnerability range from specific characteristics of the floodplain to characteristics of the
structures located within the floodplain. The following is a brief discussion of some of these
factors and how they may relate to the area.

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

Flood duration: The longer duration of time that floodwaters are in contact with building
components, such as structural members, interior finishes, and mechanical equpment, the
greater the potential for damage. Floodwaters may linger because of the low relief of the area,
but the degree varies.
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Velocity: Flowing water exerts force on the structural members of a building, increasing the
likelihood of significant dama ge. 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.

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.

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 construton materials used are easily damaged when
inundated with water.

Location and Extent

200U0wUUUT | WEEUUI UwbPPET UxUl EEWEOEUUEOWI OOOGEDPOT wEOD
tropical cyclones and is considered one of the most dangerous aspects othese kinds of storms.

Storm surge occurs when the winds and forward motion associated with a storm piles water up

in front as it moves toward shore. This advancing surge combines with the normal tides to

create the hurricane storm tide that can increase he mean water level by 15 feet or greater.

Wind -generated storms can even cause flooding, coastal erosion, and structural damage

upstream of typical coastal regions. Areas that are not typically susceptible to storm surge can

experience damage to structures or infrastructure.

The VE zone, or the coastal high hazard zone, includes areas where there are primary frontal

dunes and areas along coasts subject to inundation by the ipercent-annual-chance flood event

with additional hazards due to storm -induced velocity wave action. BFEs derived from detailed

hydraulic coastal analyses are shown within these zones. Mandatory flood insurance purchase

Ul gUDBUI Ol OUUwWExxOadw EEOUEDOT wOOwWUT I w- EUPOOEOwW»OO
County there are only four VE zone areas which total 0.734 square miles (0.148% of the County

area).

"OEUUEOQOwi OOOEDPOT wOEawEI WEEUUI EwEawli UUUPEEOI UOwUUO
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produced by hurricanes and tropical/sub -tropical storms depend on storm intensity, forward

speed, and timing (relative to high tide and lunar cycles). The southern part of the County may

be at risk for increased storm surge impacts within the Potomac and Patuxent River floodplains

as shown through predictive sea level rise modeling that considers the increasing storm impacts

due to climate change.
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Vulnerability and Risk Assessment

The State of Maryland did an analysis on the possible effects on sea levetise, producing data
called Coast Smart!® From a memo that was provided to the County with the data, the
following methodology and differences are described as to what this data represents.

Methodology

Flood extent mapping for the present day scenarioinPUD OET w&l OUT | z U effed@OUa wUUI
countywide mapping from the Federal Emergency Management Agency (FEMA) Flood

Insurance Study (FIS). This mapping went into effective on September 16, 2016and includes

coastal, riverine, and combined coastal and riverine flooding. The coastal areas of the study

include both 1%-annual-chance Stillwater Elevation Level (1% SWEL) and wave hazard

mapping, where applicable (wave hazards are confined mainly to the lower Patuxent River

coastline). Along the Potomac River, the coastal mapping for the FEMA FIS only displays

approximate Zone A flood hazard areas. These approximate zones do not include any Base

Flood Elevation (BFE) information.

Mapping of the Coastal Overlay Zone for the future year leveraged the 1% -annual-chance
Stillwater Elevation Levels (1% SWELSs) from the 2016 FEMA FIS. Sea level rise values were
added to the 1% SWELSs to produce each future year map. Riverine flooding impacts and wave
hazard mapping were not in the scope of the Coast Smart project and therefore the future year
maps only show the coastal flooding hazards from the 1% SWELSs with sea level rise.

Differences

FEMA floodplain mapping was used as the base mapping for this study because it is the most

accurate and comprehensive current mappingfor/ UDOET w&1 OUT 1 zUw" OUOUA wEOE w
Laurel. The FEMA study had a more detailed scope than the Coast Smart project and included

flooding hazards that could not be captured in the future year mapping; including riverine

flooding, combined riverine and coa stal flooding, and wave hazards. Since these additional

hazards are shown in the present day maps but not the future year maps, the present day maps

may have a larger flooding extent than the future year maps, even though the future year maps

include the i mpacts of sea level rise. The future year maps only display the Coastal Overlay

9001 whtw26%$+Uwi OOOEDPOT wi OUw/ UBPOET w&l OUTIT zUw" 6UOUa
UOwi OOOEDPOT wOWWPEYI wi EAEUEUS »

Vulnerability Analysis

The Coastal Smart data was usedo estimate how much property would be affected by Sea

Level Rise. The different Sea Level Rise (SLR) Scenarios were intersected with the Building

Footprints used in the TEIF analysis from the Riverine Flooding section to estimate the potential

6#EUEWPEUwWxUOYPE]I EwEaw/ UPOET w&l OUTIT zUw" GUOUaB
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property da mage that could occur for each scenario. Considering the No SLR scenario to be

from the 2016FEMA FIS, the scenarios fortwo feet through seven feet of sea level rise consider

increasing amounts of SLR.

A summary of the average Base Flood Elevation (BFE)humber of buildings affected and their
associated value is shown in Table 4-12. The BFE calculated for the table is based on the size of
the area in respect to the total area affected by the SLR. The Coast Smart SLR scenariftg two

feet through seven feet along the Potomac and Patuxent Rivers are shown in Figure 4-9 and

Figure 4-10.

Table 4-12. Coast Smart Coastal Flooding Exposure Summary .

Weighted .
Sea Approximate
Average  Number of
Level _ Value of
; Base Buildings
Rise Affected
: Flood Affected .
Scenario : Buildings
Elevation
I z I 6+ Kgz| 105 $12,700,000
t Z t 6kt z|107 $13,000,000
Kz AONYz]| 167 $21,600,000
k z NGO YYz| 205 $25,700,000
bz huy 6 Kz | 238 $31,400,000
AZ hul 6 Wz | 382 $56,400,000
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PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE

POTOMAC RIVER 100 YEAR COASTAL FLOODPLAINS

N

Legend _-—E e — Viles
0 0.5 1 2 3 4

Coastal floodplain boundaries for 100-year-flood
with building footprints based off the CoastSmart

B scenario2-6.34 1t
I scenario 3-6.53 ft

Scenario 4 - 7.90 ft Flood Hazard Analysis of the Potomac River.
Scenario 5 - 9.00 ft Shows predictive models of sea level rise for
Scenario 6 - 10.4 ft different scenarios in the Districts of

B Scenario 7- 128 1t Prince George's County.

Figure 4-9. Coast2 OEUU w" OEUUEOQuw, OEl Ol EwnOOO0EwW( OXEEUOUWOOwW/ O
County .
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PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE

PATUXENT RIVER 100 YEAR COASTAL FLOODPLAINS

T

S District 6

“District8 K

District 9

N
Legend Miles
o 1 2 4 6 8
I scenario 2-6.34 t Coastal floodplain boundaries for 100-year-flood
I scenario 3-6.53 ft with building footprints based off the CoastSmart
Scenario 4 - 7.90 ft Flood Hazard Analysis of the Patuxent River.
Scenario 5 - 9.00 ft Shows predictive models of sea level rise for
Scenario 6 - 10.4 t different scenarios in the Districts of
B Scenario 7- 128t Prince George's County.

Figure 4-10. Coast Smart Coastal Modeled Flood Impacts on Patuxent River in Prince
&1 OUT T zUw" OUOUa
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4.5.3 Severe Storms(Flood-Related)

Description

Severe Storms can be the result of warm, moist air that is pushed upwards into the atmosphere

where it cools and forms into cumulonimbus clouds. As the air continues to cool, it starts to

form water droplets or ice. As these droplets or ice start to fall, they may collide and combine
OEOCawlUPOl UwPOUOWOEUT I Uwi OUOUWET i OUTl wul EET BOT wlT T w
form in any geographic region, and are sometimes the cause of other natural phenomena. In

particular, flash floods can be the product of heavy localized precipitation in a short time

period.

Previous Occurrences

According to the NCEI, there have been 75 flash flood events and 102 heavy rain events
recorded in the database. These records range from 1996 tpresent. 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 showed that for flash flood and heavy rain occurrences, there were a total of
$250,602 in annual damages (all property damage), and approximately 8.85 of these events
annually since 1996. Table 4-13 summarizes these results by hazard event type.

Table 4-13. NCEI Historic Flash Flood and Heavy Rain Event Data .

Current
Number of Period of Total Annualized Annualized Annualized
Event Type ,,
Events Record Annual Deaths Injuries Events
Damages
Flash Flood 75 19962016 $250,332 0 0.20 3.75
Heavy Rain 102 19962016 $270 0 0 5.10

Probability of Future Events

and the City of Laurel is high. It is extremely difficult to determine probability of future

occurrence in a specific area with any degree of accuracy. Allaread DUT DOw/ UPOET w&1 OUT |
County are at risk to heavy rain and flash floods, especially the heavily urbanized and highly

impervious areas in the northern part of the County, Upper Marlboro and in the City of Laurel.

I EUT EwOOwx EVOWOE E U U Chubtgdnditdeuitydf) Guel hasgal high probapiliiyw

of future severe storm occurrence averaging 8.85 events annually.

Vulnerability and Risk Assessment

Severe storm events have a high correlation with riverine flooding, as previously discussed.

Vulnerabil ity is similar to what was presented in the Riverine Flooding discussion.
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454 Flood Risk ¢+ Dam Failures

Description

( OWEEEPUDPOOWUOWOEUUUEOWI OOOEDPOT OwlUT 1 Ul wEUIT wUIl YI UE
County that could damage property within the County and the City of Laurel. Dam breaks

could result for several reasons including excessive flooding, aging of the dam, inadequate

maintenance or an act of terrorism. Due to this risk, it was important to evaluate dam

inundation zones and calculate possible flood hazard exposure in dam inundation zones.

Location and Extent

There are two large dams on the Patuxent River, the Brighton and Duckett Dams, which if
breached would have a significant impact on the northeast section of the County and
specifically in the City of Laurel. Inundation mapping has also been completed for e ight smaller
dams: Laurel Lakes 1, Laurel Lakes 2, Rocky Gorge, Indian Creek 2, Indian Creek 3, Lake
Arbor, Heritage Glen, and Largo Town Center Dams. For each dam, the downstream
inundation zones were analyzed and mapped to show potential flood exposure due to dam
failure or breach.

Vulnerability and Risk Assessment

Large Dams¢ Duckett

'EUI EwOOw& (2 WEEUEWOEUEDOI Ewi UOOwWUT T w, EVAOEOEz Uw#
inundation zones were obtained for the Brighton and Duckett Dams. These two scenarios

represent the lowest and highest risk scenarios possible if flooding were to occur. The first

scenarios represents a sunny day scenario, where the Duckett Dam fails, the reservoir is full,

and there is no inclement weather to add additional water to t he event. The second scenario

assumes the worst case flooding scenario where inclement weather is occurring and the

Brighton Dam breaks first which in turn causes the Duckett Dam to break. The inundation areas

from these two cases were intersected with the building footprints map layer to determine the

exposure during each scenario. Table 2in Appendix G shows the results of the sunny day

(lowest risk) scenario, while Table 3in Appendix G shows the results of the flood (worst case)

scenario. Figures showinl WEOQUT wUET OEUPOU Wi UOOw/ UPOET w&l OUT T zUuw
perspectives can be found in Appendix G.

Based on these analysis, the Sunny Day Scenario yielded a total exposure of $921 million while

the High Risk Flood Scenario showed an exposure esimated at $2.22 billion. There is a $1.30

billion difference between each scenario. Regardless, a breach of either dam would cause

extensive damage to any property within the inundation zone and create a risk for people and

infrastructure.
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Small Dams

Each of the small dams were analyzed for their possible property exposure. Table 4in
Appendix G shows a summary of each of the 5 small Dam inundation zones and their potential
exposure to the zone. The values were intersected with the centroids of each building to
determine the risk. Both Laurel Lake dams had the greatest value exposed to the dam
inundation area, with Laurel Lake 2 totaling $142.6 million and Laurel Lake 1 totaling $88.9
million. District 6 has the most accumulative exposure totaling around $1 14.2 million and 180
buildings affected. The City of Laurel has $107.4 million with 75 buildings, and District 1 has
$88.2 million and 134 building affected. Maps detailing the inundation zones for these small
dams can be found in Appendix G.

4.5.5 Flood Risk ¢+ Levee Failures

Description

The levees along the Anacostia River were designed by the U.S. Army Corps of Engineers
(referred to in this document as the Corps), which started construction in 1954. In 1959, the
levees were turned over to the Washington Suburban Sanitary Commission for maintenance.
Prince Georges County Department of Public Works and Transportation (DPW&T) partners
with the Corps to conduct annual inspec tions. Routine maintenance includes cutting, mowing,
trimming and repair annually.

During the mid -1990s, the/ UDOE T w& 1 O Ubepagtroent "ol Foviddhmeantal Resources
prepared a watershed study that examined anticipated flood discharges and flood level s. Due
to decades of upland development that changed rainfall -runoff patterns, the 100-year flood was
determined to be larger than the design flood used by the Corps to design the levees. Therefore,
the County expressed concern that the levees no longer povided the intended level of
protection. A study determined that in some places, levee height is lower than required by
current standards. Three areas could be affected by levee overtopping which puts more than
2,100 structures at risk to flooding.

In 2009, the Corps and the County held discussions regarding a plan to remove trees that had
not previously been identified as problematic and to address vegetation and high grass that
obstruct identification of potential erosion and burrowing animals that may w eaken the levees.

Vulnerability and Risk Assessment

The building values were approximated for this analysis using the same building values that

were attributed to the TEIF analysis performed in the riverine flooding analysis. Total building

exposurewaseY EOUEUI EwEaA wE]T Ul UOPOPOT wUT T w?EVUwWUPUO? wi 0001

potential levee failure within 100 -year flood zones (zones AE and AH), the 50Qyear flood zone
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(zone X), and the areas withreduced flood risk due to levees. The total exposure for the County

is approximately $412 million, while the value of structures protected by the levees totals nearly

$365 million. Figure 4-11UT OpP UwOI Y1 T wUauU0l OUwpbHbUTI POw/ UPOET w&i OU
Commission Districts 2 and 3.

Table 4-14. Summary of Individual Levee Risk Exposure

County Building  Building
Commission
o Exposure
District
Al AE 11 $3,370,000
ison
Levee District 2 AH 131 $19,000,000
System X 0.2 %Annual Chance 724 $265,000,000
X Reduced Flood Risk Due To Levee | 580 $161,000,000
Colmar AH 24 $3,360,000
Manor North | . . = X 0.2 % Annual Chance 50 $10,400,000
and South
Levee X Reduced Flood Risk Due To Levee | 257 $52,800,000
AE 13 $4,410,000
Bladensburg - AH 48 $43,700,000
District 5
Levee X 0.2 % Annual Chance 44 $19,200,000
X Reduced Flood Risk Due To Levee | 376 $74,900,000
Northwest AH 1 $61,000
Branch X 0.2 % Annual Chance 6 $2,390,000
Anacostia District 2
River Levee
(Left Bank) X Reduced Flood Risk Due To Levee | 7 $940,000
District 3 X 0.2 % Annual Chance 166 $23,400,000
Riverdal X Reduced Flood Risk Due To Levee | 274 $41,900,000
iver qe AE 4 $666,000
Hyatisville AH 69 $7,510,000
Levee District 5 —
X 0.2 % Annual Chance 14 $9,990,000
X Reduced Flood Risk Due To Levee | 212 $33,400,000

Table 4-15. Comparison of Total Building Stock Exposure in Areas protected by Levees to
OUT T UwnOOOEW9 001 UwbOw/ UPOET w&l OUT 1T zUw"

Flood Zone Building Building
Count Exposure
AE, AH 301 $82,077,000
0.2 %Annual Chance Flood Hazard 1004 $330,380,000
Reduced Flood Risk Due To Levee 1706 $364,940,000
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PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE
REDUCED RISK LEVEE AREAS IN PRINCE GEORGE'S COUNTY
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4.6 Wind Related Hazards

4.6.1 Tornadoes

Description

According to the National Oceanic and Atmospheric Administration (NOAA), a tornado is
described as a violently rotating column of air extending from a thunderstorm to the ground.
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 was also applied to previously documented tornadoes. Starting in February of

| YYAOWEOwW?1 O1 EQEI E2» w»UNPUEwWwm$ WAWUEEOI whPEUwWDOx O1 Ol
the higher F-numbers, and more thoroughly -refined structural damage indicator definitions.

Table 4-16 shows the differences between the old and new tornado intensity scales, wind

speeds, typical damages, and relative frequency.

Tornadoes are one of nature's most violent storms. In an average year, about 1,000 tornadoes are

reported across the United States, resulting in 80 deaths and more than 1,500 injuries.

Tornadoes have the potential of creating total destruction of homes, especially mobile homes,

businesses, and cars, causing many deaths; extensive tree damage along roadways, which may

inhibit or block access; extensive damage to electric and telephone lines; uility line breaks;

damaged or destroyed radio and television towers. Tornadoes are hazard events that threaten

I YI UAaOO0l wbOw/ UDOET w&l OUTT zUw" OUOUAWESGEwWUT T w" PUawob
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Table 4-16. Tornado Damage Scale (Source: NOAA Storm Prediction Center) .

Enhanced

Fujita
Scale

EFO

wind
Speeds
(mph)

65 to 85

F-Scale

FO

Wind
Speeds
(mph)

40to 72

Damage

Light Damage. Some damage to
chimneys, TV antennas, roof shingles,
trees, and windows

Frequency

29%

EF1

8610 110

F1

73to0 112

Moderate Damage. Automobiles
overturned, carports destroyed, trees
uprooted

40%

EF2

111 to 135

F2

113 to 157

Considerable Damage. Roofs blown off
homes, sheds and outbuildings
demolished, mobile homes overturned

24%

EF3

136 to 165

F3

158 to 206

Severe Damage. Exterior walls and roofs
blown off homes. Metal buildings
collapsed or severely damaged. Forests
and farmland flattened.

6%

EF4

166 to 200

F4

207 to 260

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

2%

EF5

Over 200

F5

261to 318

Incredible Damage. Homes leveled with
all debris removed. Schools, motels, and
other larger structures have considerable
damage with exterior walls and roofs
gone. Top storiesdemolished.

Less than
1%

Location and Extent

/ UPOET w&l OUTIT zUw" 6OUO0UVawi EVUwI Rx1 UDI OETl EwUOUOEEOI Uw

EF3. A tornado with a classification of EF1 or above could at least cause moderate damage,
overturning automobiles and uprooting trees. Figure 4-12 summarizes tornado activity in the
United States based on the number of recorded tornadoes per 1,000 square miles. Prince

&1 OUT 1T zUw" 6UOUa wE Gdfeuntizanewherdtheyiddy axpefdnds lone to five

tornados every 1,000 square miles per year.
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Figure 4-12. Tornado A ctivity in the United States .
Source: American Sodéety of Civil Engineers

Buildings must be designed to withstand both external and internal wind pressures on the

structural framing and exterior elements. The level to which these structures are designed, as

I Bx] EUI EQOWEDPUI EVOawWEOUUI OEUTI Uwbkp b UT whighwné&sUmmeO ED OT z U
EOOOUOPUaAZUWEUDPOEDOT WEOGET WEPEUEUI UwlOT 1T wigl UPT OwkpbO
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International Building Code 18 For some building types, the structures constructed subsequent

to the adoption of the building code are the most likely to be the most resistant to damages from

wind.

Tornado damages to a given structure depend on several factors, including the condition of the
exposed structures, its design ard construction, and the quality of the building materials and
connections. The current 2015 International Building Code references American Society of Civil

182015 International Building Code and Subtitle 4 Prince George's County Building Code .
http://www.princegeorgescountymd.qov/1436/Building -Codes-Bulletins
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Engineers (ASCE) Standard 710; which requires most residential structures to constructed to
withst and a design wind speed of 115 mph (three second peak gust). However, most structures
within the County were built prior to the adoption of the current building code and current
standards. As such older buildings, certain construction materials and techniq ues,
manufactured housing, and poorly designed buildings are more vulnerable to tornadoes. If
homes are destroyed by tornadoes, then residents would be impacted by requirement to rebuild
to current standards at a higher cost. Destruction of commercial buil dings and infrastructure
could cause employers to move their facilities and operations elsewhere, resulting in employees
relocating to other areas outside of the County.

Vulnerability to tornadoes is dependent on the geographic extent and magnitude of the event.
Damages from lower intensity tornadoes (EF0) can range from chimney damage to uprooted
shallow trees. A significant tornado (EF2) would cause considerable damage to the roofs of
frame houses, complete destruction of mobile homes and large trees andutility lines snapping.
A devastating tornado (EF4) would result in well -constructed houses being leveled, weak
foundations blown down, and cars thrown.

Previous Occurrences
Since 1950, there have been 25 recorded tornadoes in the area, ranging in intentsi from EFO to
F3.
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Table 4-17 shows the community affected, intensity rating, and 2016 inflated damages for
tornadoes since 2010from the NCEI Storm Ev ents Database, but the complete NCEI record
extends back to 1950. The recent events shown in
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Table 4-17 demonstrate recorded tornado incidents in the County and City s ince the last plan
update. Previous occurrences, including the September 24, 2001 College Park tornado which
killed two people, may be found in Appendix B. Most tornadoes occur in the spring, and
sometimes tornado outbreaks can occur where several can hapgn on the same day. Table 4-18
summarizes the annualized NCEI historic data from the last plan update (2010 to present).
From the NCEI database, there were only two deaths over the period from 1950 to 2016
associated with one F3 tornado on September 24, 2001, which explains the very low annualized
deaths for this event type. There were also 55 injuries associated with the 2001 F3 tornado, while
there were five other injuries back in 1995 from two other tornadoes. These were the only
deaths and injuries that were reported to the database. The annual occurrence of tornadoes
shows that they occur on average once every two years
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Table 4-17. NCEI Recent Tornado Hazard History 2010 ¢ 2016

20 2016 Total

Damages

Community Affected Deaths | Injuries Property
Damages

EFO 29 Sep 2015 | Laurel $0 $0

EFO 01 Jul 2013 | Crestview Manor $513 $117,000
EFO 19 Apr 2013 | Westphalia $25,600 $1,200,000
EFO 01 Jun 2012 | Buena Vista $2,080 $2,080
EFO | 27 Apr 2011 | Andrews Manor, near $5,310 $5,310

Camp Springs

EFO 27 Apr 2011 | Friendly
Westchester Estates,
Clinton

EFO 05 Apr 2011 | Collington

$106,000 $106,000

EFO 27 Apr 2011 $106,000 $106,000

ol O |[ Ol ©O O|lO0O|O0|0O

o O |[ Ol ©O O|l0O|O0|0O

$2,120 $2,120

Table 4-18. NCEI Historic Tornado Event Data (1950 -2016)

: rrent Total . . :
HIRA Number of Period of CuAintualota Annualized Annualized Annualized

Hazards Events Record Deaths Injuries Events
Damages

Tornado 25 195062016 $2,843,724 0.030 0.909 0.379

Probability of Future Events

371 w-62wWEEYPUI UwUT EUWUOUOEEOI UwUUUDPOI wUEOEOOOaAOwWU
and the City of Laurel are equally at risk. Tornado and high -wind events could occur at any

time of the year, but are more frequent in the springtime. Based on the NCEI historic records of
UOUOEEOWEEUDPYPUawbOw/ UPOET w&l OUTT zUw" OUOUaOwbUwbU
one tornado event every 2.6 years.

On the basis of 40 yearsof tornado history and more than 100 years of hurricane history, the

United States has been divided into four zones that geographically reflect the number and

strength of extreme windstorms. Zone IV includes high -hazard mid -west and prairie states like

Oklahoma, Kansas and Texas where the most frequent and strongest tornado activity with wind

speeds up to 250 mph occurs. Zone Il has experienced significant tornado activity with winds

speeds up to 200 mph, and Zone Il has experienced some amount of tornadoactivity with wind

speeds up to 160 mph. There are also areas labeled as being susceptible to hurricane weather.

/ UDOET w&i OUT I zUw" OUOVUawWESEwWUT T w"PUawldi w+EUVUI QwEUI
susceptible to hurricanes.
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Vulnerability and R isk Assessment

A tornado manifests as high-impact, low -probability hazards whose effect is dependent on its
intensity and the type of development in its path. Tornado vulnerability is based on building
construction and standards, the availability of shelte rs or safe rooms, and advanced warning
capabilities. Even well-constructed buildings are vulnerable to the effects of a stronger
(generally EF2 or higher) tornado. Identifying assets at risk for tornado damage is virtually
impossible since tornadoes are sounpredictable. It can be assumed that every structure has an
| QUEOQWET EQCET wOi wi R xOUUUI wOOWEWUOUOEEOQuwI YI O08 w3l 1 U
County and the City of Laurel should be included.

Buildings must be designed to withstand both extern al and internal wind pressures on the
structural framing and exterior elements. The level to which these structures are designed, as
expected, directly correlates with its ability to resist damages due to high winds. The
EOOOUODPUAz UwE U b O thededigw it Speed EorvBith & Btiudilite must be
designed. For some building types, the structures constructed subsequent to the adoption of the
building code are the most likely to be the most resistant to damages from wind.

The damages resulting from tornadoes are affected by the condition of the exposed structures,
their design and construction, and the quality of the building materials. Older structures,

certain construction materials, mobile homes, and poorly designed buildings are very
vulnerable to tornadoes. If homes are destroyed by tornadoes, residents are impacted by
building codes requiring reconstruction to current building code standards or relocation.
Destruction of commercial buildings and infrastructure results in loss of business income,
employee wages and potential services dependent on infrastructure. Major damage to an

1 Ox00al UWEOUOEwWI OUET wUI OxOUEUawbOUwxi UOEODI OUwUI O0E
the City of Laurel negatively impacting employees and tax revenues.

A generalized loss estimate for the County was derived from NCEI Storm Events data. The data
was annualized by taking the total number of damaging tornado events and dividing by the
length of record. The annualized values should only be utilized as an estimate of what can be
expected in a given year. From Table 4-18, the NCEI data showed that on average
approximately $2.843 million could be lost in annual damages (nearly all of it property

damage).

As evidenced in loss figures, tornadoes have the potential to be very destructive. The NCEI
estimates are believed to be an underrepresentation of the actual losses experienced, as humerous
losses from events are not reported or are difficult to quantify so the NCEI database is incomplete.
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4.6.2 Severe Storms (Wind-Related)

Description

Thunderstorms are caused when air masses of varying temperatures and moisture content
meet. More severe storms are associated with the presence of strong winds, thunder, and
lightning. It is also possible to experience storms without precipitation which can increase
wildfire risk during periods of dry weather or draught. 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 hailst ones, 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 NWS Storm Events database:

1 High Wind: Sustained non-convective winds of 35 knots (40 mph) or greater lasting for
one hour or longer or winds (sustained or gusts) of 50 knots (58 mph) for any duration
(or otherwise locally/regionally defined), on a widespread or localized basis. In some
mountainous areas, the above numerical values are 43 knots (50 mph) and 65 knots (75
mph), respectively.1®

1 Strong Wind: Non -convective winds gusting less than 50 knots (58 mph), or sustained
winds less than 35 knots (40 mph) resulting in a fatality, injury, or damage 2

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

Hail is precipitation in the form of ice 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. One criteria for severe thunderstorms, as defined by the NWS, is
hail that is 1 inch in diameter (quarter -size) or larger. Figure 4-13 diagrams how hail is formed
in the atmosphere.

' PT T w6 DPOEVWEU]T wEEEUT UUT EwUOET UwlT 1 w?' PT T weDOEU?» wlUI EUDOO
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Figure 4-13. Formation of Halil (Source: NOAA) .

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
lightn ing 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 causes thunde r.

Location and Extent
OOwodi w/ UPOET w&l OUTT zUw" OUOVAWECEWUT T w"PUawdi w+EU
thunderstorm event that causes high wind, lightening, and hail. All structures and assets in
/ UPOET w&l OUT 1T zUw" OUOUa wH Befcontldededwtiliziatlewncitiese+ EUUT OwUT O
hazards.
Using the NWS definition for a severe thunderstorm, dime -sized hail is considered a minimum
hazard and quarter-sized hail is considered a major hazard. Quarter-sized hail can cause
significant damage to 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 damages 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 hail storm can greatly reduce the risk to human health during these events.

While there is no established index for lightning, a lightning strike is considered to be of
minimum severity when it has limited impacts on infrastructure (ex. tree limbs) and major
severity when it causes extensive damage (e.g. loss of life, fire, struatiral 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
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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 at risk outside of the
storm cloud.

Using the NWS 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.

Previous Occurrences

When using the combined NCEI thunderstorm wind, lightning, and hail events, there are a tot al

Of wKt hvwl YI O0UwWUT EQwi EY] wEI | OwUIl EOQUET EwbOw/ UPOEIT w&
thunderstorm wind events recorded since 1955, 90 hail events since 1955, and 13 lightning

strikes recorded since 1996 in the database. Adjusted for inflation, the annudized deaths,

injuries, damages and number of events are summarized in Table 4-19.

Table 4-19. NCEI Historic Hail, Lightning, and Thunderstorm Wind Event Data

Number of Period of Current Annualized Annualized Annualized
Event Type Total Annual .
Events Record Deaths Injuries Events
Damages

Thunderstorm | 5eg 1955- 2016 | $117,359 0 0.115 5.869
Wind

Lightning 13 1996- 2016 | $57,556 0.05 0.25 0.650
Hail 90 1955- 2016 | $369 0 0 1.475

Probability of Future Events

' EUI EwOOwWUT 1 w-"$( WwEEUEEEUI Ow/ UDOEIT w&il OUTT zUw" 6ULOU
probability to experience these types of hazards. Severe thunderstorm wind events occur five to

six times annually (5.87 annual occurrences), hail events occur once or twice each year (1.48

annual occurrences), and a damaging lightning strike happens once every one to two years (0.65

annual occurrences).

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.

High winds may also cause damage to poles and lines carrying electric, telephone, and cable
television service. Older structures built before 1940 are often more susceptible to wind damage.
Lightning strikes can injure or kill people as well as damage buildings not properly grounded.

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
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the County. It is important to identify specific critical facilities a nd assets that are most
vulnerable to severe weather. Evaluation criteria include the age of the building (and what
building codes may have been in effect at the time of construction), type of construction, and
condition of the structure (i.e., how well th e structure has been maintained).

4.6.3 High Winds

Description
High wind events occur when there is a large difference in air pressure between two locations.
The NCEI dataset defines high wind events as:

Sustained norconvective winds of 35 knots (40 mph)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 (p@)nand 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 faigy, 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.

Location and Extent

High wind events can occur throughout the County and City. 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 hail storms. 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 hun dred 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.
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Previous Occurrences

Since 1996there have been 11 high wind events and 23 strong wind events recorded by the
-"$(wWEEUEEEUI wbOw/ U Dabl&sd-2ashowdtid congoidad anduaiGdd NGEL
data that was recorded from these 34 wind events. The most damaging high wind event

occurred on October 29, 2012 when Hurricane Sandy moved up the Atlantic coast and then
made landfall in New Jersey, Northeast of the area. Estimated wind gusts of 60 mph caused
damage to seventeen residences, totaling $3.53 million in damages. The most damaging strong
wind event occurred on November 13, 2003, causing $112,297 in damages (all property damage)
and had one direct death recorded with it . A record of all 34 events and their subsequent
damages, deaths, and injuries can be found in Appendix B.

Table 4-20. NCEI Historic High Wind and Strong Wind Event Data

Number of Period of Annual Annualized  Annualized Annualized
Event Type Total ..
Events Record Deaths Injuries Events
Damages
High Wind 11 19962016 $189,426 | O 0.250 0.550
Strong Wind 23 19962016 $12,009 | 0.050 0 1.150

Probability of Future Events

High wind events are considered medium probability and random events that can occur at any

UDOI wOi wal EUOWUOWEOOWEUI EUwPBDUT DOw/ UPOET w&l OUTIT z U
risk.

Vulnerability and Risk Assessment

The impact of high winds can be measured in financial terms, as well as fatalities and injuries.

The NCEI Storm Events data was annualized by taking the total number of damaging

thunderstorm events and dividing by the length of record, as see in Table 4-20. The annualized

values should only be used as an estimate of what can be expected in any year. Using historic

Ul EOUEUOWPUWEEOQWET wi UUPOEUI EwUT EQw/ UBBET w&l OUT T z U
experience at least one event every one to two years. Damages from these events can be

approximated at $201,434 for property and minimal crop damages annually.
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4.6.4 Hurricanes/Tropical Storms (Wind -Related)

Description
The 2016 State of Maryland HazdMitigation PlanE 1 | DOl UwbPBDOEWEUo w?2 Ul T wOOUDP O«
T DYl OwxOPOUWEEUUI EwWEAWEWEDI 11 UI OEl wbOwxUI UUUUT wi U

effects from intense events including interruptions in elevated communications and power lines
or the picked up debris which can damage property.

Location and Extent

- OUz1 EUUI tkthia Eydonesthitiddude hurricane force winds. They are an offshore air

OEUUwWUT EVWEOOPUwWPPOEWI UOOWUT T wOOUUT T EU0wUOwWUT T wuod
associated with sub-tropical or tropical storms that impact the Mid -Atl antic and New England

region. They thrive when cold polar air converges with warmer air over the water, and can be

very severe when they occur in the winter season. These storms typically occur between

September and April. Many tropical depressions and hur ricanes degrade in the Mid-Atlantic
EOQOEwWOEOPI 1 UUWEUwW- OUzIT EV0T UUwWOYT Uw/ UPOET w&l OUT T z Uw
extensive damage from high winds and excessive precipitation.

Previous Occurrences

In the NCEI database, there are three tropical sbrm and hurricane events with recorded dates
ECEWEEOQET I UwUT ECWOEEUVUUUI Ewi UOOwWUT T w- OUzI1 EV0IT Uz Uwl
caused significant damages affecting property. Hurricane Isabel in 2003 storm featured reported

crop damages as well. Table 4-21 summarizes these events and their total damages in current

dollars (nearly all property damages) while Table 4-22 shows the combined annualized NCEI

data that was recorded from those three events There were no deaths or injuries reported

directly in this database.

Table 4-21. NCEI Tropical Storm Event Damages .

Current Total

Date Name Damages
16 Sep 1999 | Hurricane Floyd $173,290

18 Sep 2003 | Hurricane Isabel $3,999,420
27 Aug 2011 | Hurricane Irene $1,984,750

Table 4-22. NCEI Tropical Storm Event Damages .

. Annual . . .
Number of Period of Annualized Annualized Annualized

Event Type Total _
yp Events Record Deaths Injuries Events
Damages

Tropical/Sub-

. 3 19962016 | $498,000 0 0 0.15
Tropical Storms
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Probability of Future Events
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probability to experience these destructive types of hazards. Hurricanes and tropical storms

destructively ET I T EQw/ UDOEIT w& Ith® Qity bf ¢ duinei "albut Orideé adlEc@dE(0.15

annual occurrences), even though the Atlantic hurricane season occurs every year between Jure

and November.

Vulnerability and Risk Assessment
The State of Maryland 2016 Hazard Mitigation Pleanked the County on a number of different
factors for flooding, including a statewide Hazus analysis. These scores and ranks are shown in
Table4-23P T 1 Ul wOT T wOUUEUI wUEOOI Ew/ UDOEIT w&i OUTT zUw" OUOU:
High.
Table 4-23. 2016 State of Maryland HMP Ranking for Win d Hazards.

Risk Factors Weighted ‘ Rank ‘
Population Vulnerability
Population Density

Injuries

Deaths

Property Damage
Crop Damage

Geographic Extent

Events

Local Plan Ranking
Overall Rating
Overall Ranking
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hurricane tracks that have passed within 200 miles of Maryland since 19702 Many were

categorized as tropical storms when they passed by. However, there were a few that passed by

that were either a hurricane category 1 or 2. Note that some of the larger hurricanes that have

Ei i1 EQUI Ew/ UDPOEIT w&l OUT 1 z Uw" @bb3ddtheus&kE of aledit) dsuie] wUT O Ow
extent of their influence was larger than 200 miles wide.

21NCAR UCAR. Climate Data Guide. https://climatedataguide.ucar.edu/climate -data/ibtracs-tropical -cyclone-best-track-data
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PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE

NAMED STORMS AFFECTING MARYLAND SINCE 1970
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Figure 4-14. Named Tropical Depression, Tropical Storm, and Hurricane Tracks
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4.6.5 Winter Storms/Blizzards

Description

For this section the following NCEI database event types were used to generalize the winter
storms section: blizzard, heavy snow, winter storm, winter weather, and ice storm. Winter
storms come in many forms and can include heavy snow, freezing rain, and/or high winds.
Snow typically maintains its crystalline structure from the clouds where it forms until it reaches
the ground surface. Freezing rain, may have started in the clouds as either rain or snow, but
reaches the surface as liquid that freezeson contact with power lines, tree limbs, vehicles,
buildings and the ground when temperatures are below freezing. Freezing rain can accumulate
on these surfaces resulting in an ice coating. Sleet reaches the surface in the form of clear pellets
of ice that bounce upon contact. Winter winds can produce extremely low temperatures and
create snow drifts which can impact mobility in the region.

Location and Extent

The impacts of winter storms are usually minimal in terms of property damage and long -term
effects. The most notable impact from winter storms is damage to power distribution networks
and utilities and the impacts on transportation, debris removal and util ity restoration. Severe
winter storms have the potential to inhibit normal community services. Government costs for
these events include overtime personnel wages and equipment, or contractors for road clearing.
Private-sector losses are attributed to timelost when employees are unable to travel. Homes
and businesses suffer damage when electric service is interrupted for long periods of time. After
several severe winter storms during the plan update period the Potomac Electric Power
Company (PEPCO) reorganized its response structure to improve power restoration after
severe events.

Health threats can become severe when frozen precipitation makes roadways and walkways
very slippery, when prolonged power outages occur, and when fuel supplies are jeopardized.
Occasionally, buildings may be damaged when snow loads exceed the design capacity of their
roofs or when trees fall due to excessive ice accumulation on branches. The water content of
snow can vary significantly from one storm to another and can drasticall y impact the degree to
which damage might occur. In snow events that occur at temperatures at or even above
freezing, the water content of the snowfall is generally higher. Higher water content translates
POUOWEWI T EYDPI UOw? kI U2 wlhé&ésho pewerdineddndtides ndrebkingthe EE D Oa w
risk of their failure. Roof collapse is also more of a concern with wetter, heavier snowfall.
Clearing of roadways and sidewalks is usually easier with a drier, more powdery snow which

is also less likely to accumulate on power lines and trees. This type of snow generally occurs in
temperatures below freezing, as water content decreases with temperature. The primary impact
of excessive cold is increased risk for frostbite, and potentially death as a result of over-
exposure to extreme cold. Secondary effects of extreme/excessive cold include frozen water
pipes in homes and businesses.
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Previous Occurrences

The NCEI database has recorded a total of 105 events that involve blizzard, heavy snow, winter
events, ten heavy snow events, 28 winter storm events, 65 winter weather events, and three ice
storms, all of which the database started recording in 1996. These events inclde five of the
seven FEMA declared winter storm/blizzard events listed earlier in Table 4-3, but exclude two
earlier snow-related events - an emergency declaration in January 1993 and a major disaster
declaration in February 1994. Adjusted for inflation, t he annualized damages, deaths, injuries,
and number of events are summarized in Table 4-24.

Table 4-24. NCEI Historic Blizzard, Heavy Snow, Winter Storm, Winter Weather, and Ice
Storm Event Data.

Number Period of Current Total Annualized  Annualized Annualized
Event Type of Annual _
Record Deaths Injuries Events

Events Damages
Blizzard 3 1996- 2016 | $2,802 0.05 0 0.150
Heavy Snow 10 1996- 2016 | $1,868 0 0 0.500
Winter Storm 28 1996-2016 | $78,718 0 0.45 1.400
Winter Weather | 65 1996-2016 | $0 0 0 3.250
Ice Storm 3 1996- 2016 | $3,033 0 0 0.150

Probability of Future Events

' EUT EwOOwWUT 1T w-"$( WEEUEEEUI Ow/ UPOET w&il OUTIT zUw" 6UOU
probability to experience all types of winter weather events. NCEI winter weather events occur

about three times annually (3.25 annual occurrences), winter storm events occur once or twice

each year (1.4 annual occurrences), heavy snow events occur once every two years (0.5 annual

occurrences, and blizzards and ice storms happenabout once every five to seven years (0.15

annual occurrence).

Based on data from the Maryland Hazard Analysis (January 2000), the total average annual

UOOPI EOOwPDUT POw/ UPDOET w&l OUTT zUw" OUOUVUawYEUDI VUwET U
However, as shown during the blizzard of 1996 and other events, winter storms producing
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County have recorded 24-hour snowfall totals as high as 22 inches.

Vulnerability and Risk As sessment

Winter storm vulnerability can be expressed by impacts to people, property, and societal

function. For example, exposure of individuals to extreme cold, falls on ice -covered walkways,

carbon monoxide poisoning from generators and automobile accidents are heightened during

winter weather events.
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4.7 Fire Related Hazards
4.7.1 Wildfire

Description

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

Wildfires pose a great threat to life and property, particularly when they move from forest or
brushy areas into more developed or habited areas. An average of five million acres burn
annually in the U.S. as a result of wildfires, causing millions of dollars in damage. Each year
more than 100,000 wildfires occur in the U.S., almost 90% of which are started by humans; the
rest are caused by lightning. Weather is one of the most significant factors in determining the
severity of wildfires.

Wildfires can be classified as uncontrolled fire spreading through vege tative fuels, exposing and
possibly consuming structures for areas greater than one acre. Wildfires may create additional
environmental concerns well after they are extinguished such as increased erosion and water
guality concerns in storm water runoff. Th ree main factors influence wildfire behavior
topography, fuel, and weather. Other hazards can contribute to the potential for wildfires or can
influence wildfire behavior. High winds can down power lines; earthquakes can rupture gas
lines; lightning can spark fires. Lightning is a major cause of structural fires and wildfires.
People improperly disposing of cigarettes and matches also causes wildfires, especially along
roadways.

Drought conditions increase wildfire potential by decreasing fuel moisture. W arm winters, hot,

dry summers, severe drought, insect and disease infestations, years of fire suppression, and

growth in the wildland -urban interface (WUI) continue to increase wildfire risk and the

potential for catastrophic wildland fires. Forest insect epidemics and forest parasites contribute
UOwbDOEI PUI wxOUI OUPEOWEawbOEUI EUDOT wi Ul OWOOEEDOT 6
growing firefighting expense. Suppressing wildfires in the WUI continues to account for 85% of

firefighting costs in the United States, according to the USDA Forest Service. Protecting life and

property in these areas is costly because fire managers must take an aggressive stand on the

ground and from the air.

Location and Extent

Forested lands and any surrounding urban areas (WUI - wildland -urban interface) are most at
risk to fires. Potential risks include destruction of land, property, and structures as well as
injuries and loss of life. Although rare, deaths and injuries usually occur at the beginning stages
of wildfires when sudden flare -ups occur from high wind conditions. In most situations,
however, people have the opportunity to evacuate the area and injury. Financial losses related
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to wildfires include destroyed or damaged houses, barns, private facilities, vehicles and
equipment, loss of commercial timber supplies, and local and State costs for response and

recovery.

Previous Occurrences
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there were 85 wildfires of various siz es2. Sizes can range from less than a quarter of an acre

(Class A) to larger than 5,000 acres (Class G)lable 4-25 summarizes the number of wildfires

that occurred by Class in each District. Figure 4-15 shows wildfire extent within the County, as

well as a specific areas of the community that participate in a Community Wildfire Protection
Plan (CWPP) to fight against the wildfire danger.

Y

Table 4-25. Number of Wildfires 21 UOOwWhNNI wOOwl Yht wbOw/ UPOEIT w&

Political Area Fire Size Code \ Fire Description Total Fires \
City of Laurel -- -- --
A 0.25 Acresorless |1
District 1 B 0.26 t109.9 Acres 3
C 10.0t0 99.9 Acres | 1
District 2 B 0.26 t0 9.9 Acres 1
o A 0.25 Acresorless | 1
District 3
B 0.26 to 9.9 Acres 5
o A 0.25 Acres orless | 4
District 4
B 0.26 to 9.9 Acres 11
District 5 B 0.26 to 9.9 Acres 2
o A 0.25 Acresorless | 1
District 6
B 0.26 to 9.9 Acres 1
o A 0.25 Acresorless | 1
District 7
B 0.26 to 9.9 Acres 2
o B 0.26 t0 9.9 Acres 2
District 8
C 10.0t0 99.9 Acres | 1
A 0.25 Acres or less | 18
o B 0.26 t0 9.9 Acres 26
District 9
C 10.0 to 99.9 Acres | 2
E 300 to 999 Acres 2
Total 85

22 Short, Karen C. 2015 .Spatial wildfire occurrence data for the United States, 128923 [FPA_FOD_20150323]. 3rd Editior-ort Collins,
CO: Forest Service Research Data Archive. https://doi.org/10.2737/RDL0130009.3

23 |bid.
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Vulnerability and Risk Assessment

The most danger to property in the County is where residential developments meet or
intermingle with wildland vegetation, also known as the wildland -urban interface zone. This is
where wildfire poses the biggest risk to human lives and structures. Building s without fire

suppression systems (e.g. sprinkler systems) or proximity to hydrants are more vulnerable to
building fires.
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Wildfires can have disastrous consequences causing damage to residences, commercial
buildings, and to timber, grasslands and natura | resources. Economic consequences include the
cost of suppression, reduced property values, lost sales and business revenues, reduced
tourism, and increased water treatment costs. Resources threatened include communities,
homes, gas transmission lines, eéctrical facilities and lines, timber, watershed and recreation
areas, and wildlife.

Timber loss and environmental damage frequently result from wildfires. Wildfire poses a
significant threat to nearby buildings and populations. Forest damage from thunder storms may
block interior access roads and fire breaks, pull down overhead power lines, or damage
pavement and underground utilities, thereby creating heavy fire load and making suppression
and response more difficult.

, EUAOEOEZ Uw%b Ul b bydd mitigatedhe willHIdhdi B Urbab fucirBedace risk. 24 By
helping property owners to know how to best maintain their properties, they can reduce their
risk to wildfires in their area. A portion of District 9 participates in the program. That area was
digitized and an estimated building value was determined to evaluate the extent of the County
EEUDYI QawbPOUODPOT wOOwWPDPOETI PUIT wxUI YI OUPOOGTaigel PUWEDU
4-26. This area was shown previously in Figure 4-15above.
Table 4-26. Community Wildfire Protection Plan Building Counts and Values within Prince
&I OUT 1 zU0w" 6UOUa

Approximate ;
PP Approximate

Building Value

Political Area Building
Count

District 9 8,206 $1,360,000,000

4.7.2 Drought

Description

A drought can be characterized in several different ways depending on its impact. The most

common form of drought is agricultural. Agricultural droughts are characterized by unusually

dry conditions during the growing season. Meteorological drought is an e xtended period of

time (six or more months) with precipitation of less than 75% of normal precipitation. Severity

Of WEUOUT T OUwWOI Ul QwETl x1 OEUwWwOOwUT 1 wEOOOUODPUazUwUI OP
probability of a drought is difficult to predict because of the variables involved with draught.

Location and Extent

Many problems can arise at the onset of a drought, some of which include diminished water

supply and water quality, undernourishment of livestock and wildlife, crop damage, and

24 http://dnr.maryland.gov/forests/Pages/fire/firewise.aspx
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increased wildfir e risk. Secondary impacts from droughts pose problems to farmers with
reduction in income, while food prices and lumber prices can increase.

High summer temperatures can exacerbate the severity of a drought. When soils are wet, a

significant portion ofth T wUU Oz Uwl O1 UT a wl Ol UwUOPEUEwWI YExOUEUDPOOuU
"OP1 YT UOwbhT T OWEUOUT T DWEOOGEDPUDPOOUwWI OPOPOEUTI wUubBOWO
surface and temperatures can soar, further drying the soil.2> Table 4-27 summarizes the drought

severity and their possible impacts on a community or region. 26

Table 4-27. Drought Severity Class ification and Possible Impacts .

Category ‘ Description Possible Impacts

Going into a drought: short -term dryness slows planting, growth of
DO Abnormally dry crops or pastures; fire risk above average. Coming out of a drought:
some lingering water deficits; pastures or crops not fully recovered.

Some damage to crops, pastures; fire risk high; streams, reservoirs, or
D1 Moderate drought | wells low; some water shortages develop or are imminent; voluntary
water use restrictions requested.

Crop or pasture losses likely; fire risk very high; water shortages

D2 Severe drought . .
common; water restrictions imposed.

Major crop/pasture losses; extreme fire danger; widespread water

D3 Extreme drought -
shortages or restrictions.

For excessive heat, the NWS uses heat index thresholds as criteria for the issuance of heat
advisories and excessive heat warnings. NWS heat advisory bulletins inform citizens of
forecasted extreme heat conditions. The bulletins are based on projected or bserved heat index
values and include:

9 Excessive Heat Outlook when there is a potential for an excessive heat event within
three to seven days.

1 Excessive Heat Watch when conditions are favorable for an excessive heat event within
12 to 48 hours but some wncertainty exists regarding occurrence and timing.

1 Excessive Heat Warning/Advisory when an excessive heat event is expected within 36
hours.

These products are usually issued when confidence is high that the event will occur. A warning
implies that condit ions could pose a threat to life or property, while an advisory is issued for

25 The impact of extreme heatP UwO OUT wlT OUOUIT | Oa ubttefid HedbhctouUOET UwOT 1T w?

26 U.S. Drought Monitor.
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less serious conditions that may cause discomfort or inconvenience, but could still lead to threat
to life and property if caution is not taken.

Previous Occurrences

According to the NCEI database, there have been 11 recorded events of drought since 1996.
These NCEI drought events are recorded monthly at the beginning of each month, even if the
drought persists for a lengthy time period. When droughts are combined in this way, the re have
been severalrecent droughts, where one in 1998 lasted for three months and another during
1999 lasted five months. A summary of the annualized damages, death, injuries, and events in
shown in Table 4-28. Only one event was reported to have losses: recorded crop lossesthat
occurred during the 1998 drought.

Table 4-28. NCEI Historic Drought Event Data.

. Annual . . .
HIRA Number of Period of Totl:i‘ Annualized Annualized Annualized

Hazards Events Record Deaths Injuries Events
Damages

Drought 11 1996- 2016 $148,096 0 0 0.55

Vulnerability and Risk Assessment

Vulnerability and Impact to People and Property

If a significant drought event were to occur, it could bring economic, social, and environmental
impacts to the study area. Commonly, one of the most significant economic effects to a
community is agricultural impact. Other economic effects could be felt by businesses that rely
on adequate water levels for their day-to-day business, such as carwashes and laundromats.
The elderly, small children, the chronically ill, livestock and pets are most vulnerable to extreme
heat.

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

Environmental drought impacts include those on both human and animal habitats and

hydrolo gic units. During periods of drought, the amount of available water decreases in lakes,
streams, aquifers, soil, wetlands, springs, and other surface and subsurface water sources. This
decrease in water availability can affect water quality such as oxygen levels, bacteria, turbidity,
temperature increase, and pH changes. Changes in any of these levels can have a significant
effect on the aquatic habitat of humerous plants and animals found throughout the study area.

Low water flow can result in decreased sewage flows and subsequent increases in contaminants
in the water supply. Decrease in the availability of water also decreases drinking water supply
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and the food supply as food sources become scarcer. This disruption can work its way up the
food chain with in a habitat. Loss of biodiversity and increases in mortality can lead to increases
in disease and endangered species.
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4.8 Geologic Hazards
4.8.1 Earthquakes

Description

37T 1T wi EUUT zUwUUUI EET wPhUWEOYI Ul EWEAwWUOOPEWWOHEOWUIT EU
Ul T wOBUT OUxT 1T UI w3T 1T wOPUT OUxT 1T Ul wPhUWOEET wUx wOIl wUT
22 miles thick for continents to about five miles thick for the oceans, and the upper mantle

Pl PET wbhUWEOOXxOUI EwOi wUOOPEDI B &aBEYD@aBEwli PEQOOBAD
rock known as the lower mantle. The lithosphere is divided into large and small sections that

geologists call plates. Earthquakes occur when those geologic plates slide against or move

under each other, resulting from the sudden release of energy that creates seismic waves. Most

movements between plates are extremely small, generating tiny earthquakes that cannot be

sensed by people. Other, less frequent movements between plates can be quite large, generating

powerful earthq uakes that can shake the ground surface and cause widespread damage.

Earthquakes can be violent enough to toss people around and destroy whole cities.
(OwhbUUwWOOUUWI 1T Ol UEOQwWUI OUI OwUT 1T wUOIl UOw?i EUUT GUEOI 2 w
whether natural or caused by humans| that generates seismic waves. Earthquakes are caused

mostly by rupture of geological faults, but also by other events such as volcanic activity,

tests. An earthquake's point of initial rupture is called its focus or hypocenter. The epicenter is

the point at ground level directly above the hypocenter.

, OU0wl EVU0UT QUEOT UWOEEUUWEUwWPI EQwxOPO0UwWPOwWUT T wl EVU
geologic plates meet, called faults. Large faults within the Earth's crust result from the action of

plate tectonic forces, with the largest forming the boundaries between the plates. The location of

faults can provide an indication of where future earthqua kes are likely to occur. Some of the

more active earthquake faults in the United States include the San Andreas Fault in California

and the New Madrid Fault in the Midwest.

The potential effects of an earthquake are dependent on the magnitude of the event the
distance from the epicenter, and the local geology. At the Earth's surface, earthquakes manifest
themselves by shaking and sometimes displacement of the ground. Typical impacts of a major
earthquake include damages to buildings, transportation networ ks, and utility systems due to
earthquake ground shaking and displacements. Intensities are generally greater on soft soils
such as Marlboro Clays than solid rock. Seismic shaking of some poorly compacted alluvial soil
can lead to liquefaction; which occurs when soil is shaken to the point where it can no longer
support the weight of any object that is located on it. Other geologic impacts of strong
earthquakes may include landslides, fissuring and slumping at the ground surface. When the
epicenter of a large earthquake is located offshore near a subduction zone (where one geologic
plate moves under another), the seabed may be displaced sufficiently to cause a tsunami.
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Tsunami waves can travel across the ocean at very high speeds, depending on the location ad
source of the seismic event.

Location and Extent

2DOETl whuNYYOwUT T Ul wEUT wOOwUI EOQUET Ewi EVUUT GUEOT UwkbU
County. This is not surprising as the State of Maryland does not have the geologic conditions

and shoreline conditions that are conducive to earthquakes or tsunamis. For this reason, there is

County or other counties in Maryland. None of the recorded Maryland earthquakes appear to

have exceeded a Richter magnitude of 3.6 or caused any damages. According to a report

prepared by the National Geophysical Data center, a tsunami wave may have occurred along

the Maryland shoreline in 1821; however, the report was unable to thor oughly document the

validity of this event.

Earthquakes in the United States occur most frequently along the West Coast, where several
geologic plate boundaries converge. Earthquakes also occur along the East Coast of the United
States, but the mechanismscausing these earthquakes are not well understood, as these
earthquakes occur within the plate rather than at plate boundaries (USGS, 2003).

Earthquakes are most commonly measured by magnitude, intensity, and peak ground
acceleration:

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

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

1 Peak Ground Acceleration (PGA) is another common measure of earthquake shaking
EOOOT wOTl 1 wi EVU0T zUwUUUT EET w/ & wlRxUI UUI UDWEEET O
percentage of g, the acceleration due to gravity (32.2 ft. /).

The most common form of scale is the Modified Mercalli Intensity Scale. This scale is
summarized in Table 4-29.
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Intensity

Earthquake Effects

Table 4-29. Modified Mercalli Intensity Scale for Earthquakes

Corresponding
Richter Scale
Magnitude

I Instrumental Detected only on seismographs

Il Feeble Some people feel it <4.2

" Slight Felt by people resting; like a truck
rumbling by

v Moderate Felt by people walking

\Y Slightly Strong | Sleepers awake; church bells ring <4.8

VI Strong Trgessway; suspended objects swing; <54
objects fall off shelves

Vil Very Strong Mild alarm; walls crack; plaster falls <6.1
Moving cars uncontrollable; masonry

VI Destructive fractures; poorly constructed buildings
damaged

X RUINOUS S_ome housescollapse; ground cracks; <6.9
pipes break open
Ground cracks profusely; many

X Disastrous buildings destroyed; liquefaction and <7.3
landslides widespread
Most buildings and bridges collapse;

XI Very roads, railways, pipes and cables <1

Disastrous destroyed; general triggering of other

hazards

Il Catastrophic Total des.truction; trees fall; ground rises ~8.1
and falls in waves

Probability of Future Events

EQEwUl | wxUOEEEPOPUA wOl wUUET wi YI OUUWOEEUUUDOT whpbUIT
extremely low . However, they could be indirectly affected by earthq uakes occurring outside the
County such as the August 23, 2011 earthquake that occurred in Louisa County, Virginia.

Vulnerability and Risk Assessment

371 Ul wi EYT wET 1 OwhAkw$ EUUT GUEOT UwlOi wYEUDPOUUwWUDPAT Uw
and the City of Laurel since 1900. Although no earthquakes have occurred in the County area,

earthquakes can travel very far depending on their size. Many of the earthquakes have
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originated from the Virginia Seismic Zone. 2’ Earthquakes, origin points, and magnitudes are
shown in Figure 4-16.

PRINCE GEORGE’S COUNTY AND THE CITY OF LAUREL HAZARD MITIGATION PLAN 2017 UPDATE

EARTHQUAKES AFFECTING MARYLAND SINCE 1970
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Earthquakes from 1900 - 2016 in and
around Prince George's County.

Figure 4-16. Locations and Magnitudes of Earthquakes.

27 https://en.wikipedia.org/wiki/Virginia_Seismic_Zone
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4.8.2 Land Movement (including landslides)

Description

Land movement is a powerful destructive force which can erode steep slopes, topple or destroy
EUDOEDPOT UOWEOQOEWEEOET I wWUOEEPEAUWEOOOT wpbUTl wOUT 1 Uwb
and the City of Laurel, land movement is a pervasive hazard that occurs as either land

subsidence or landslide.

According to the National Research Council, the primary causes of land subsidence are related
to resource development and land use practices including underground mining of coal or other
minerals, withdrawal of petroleum or groundwater, and drainage of expansive soils. This is
because these resources are partially responsible for holding the ground up. When they are
removed, the rock collapses on itself. However, this is not immediately noticeable as it tends to
occur over wider areas like a valley or an agricultural area as opposed to a sinkhole which is in
one spot. Karst topography, which features erosive limestone soils, are particularly vulnerable
to land subsidence and sinkholes?.

Expansive soils are soils that undergo large volume changes when moisture is added or
removed. Expansive soils typically include organic soils and highly plastic clays. In some
instances, land subsidence may be triggered by an earthquake. Pockts of potentially expansive
soil formations ¢ Marlboro Clays ¢ are known to cause problems for building foundations and
roadbeds. Marlboro Clay formations have low permeability and may have high shrink -swell
potential, meaning they are capable of large volume changes when water is added or removed.
When Marlboro Clays are altered or cut into, the characteristics of these soils can cause
construction problems for foundations and roadways, and may increase the risk of potential
land subsidence or even landslides. Land subsidence from expansive soils generally occur over
a period of time, and most commonly occur in regions where expansive soils in humid climates
are exposed to a loss of moisture from a severe drought. In such situations, expansive soils may
decrease in volume and lose their bearing strength, leading to differential settlement of building
foundations, potholes in roadway surfaces, and damage to underground utility lines.

Landslides, also known as mass movements, are defined as the downward andoutward
movement of slope-forming materials under the force of gravity (FEMA, 1997). Landslides
consist of bedrock and soils materials, and may be classified by the type of movement (slides,
flows, lateral spreads, and falls and topples). Landslides generally occur in areas of steep or
unstable soil or rock. Landslide events may be triggered by various processes such as excess
groundwater buildup and seepage, flood -induced erosion along the sides of slopes, or even
seismic events. However, many landslides are triggered by man-made activities such as
removal of vegetation from slopes or hillside construction of buildings, roadways, and other

28 Karst topography D UwO OUT wli OUOUT T Oa ughkhBlesi seclidn.E wUOOET UwOT 1 w?
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infrastructure. Landslides can cause significant damage and destruction of roadways, buildings,
utility lines and other infrastructure. Although landslide damages are usually confined to a
small area, the secondary impacts of a landslide can sever key roads or utility lines and may be
felt over a much wider area.

Location and Extent

/ UDOEIT w&l OUT I z Uw" O thid ha At ICohatal Rlan(lysidyrapicuiedin,

PT DPET wUEOT 1 Uwi UOOwWOT EUCAwWOT YT OwlUOwi T OU0awuboopOT w
is relatively flat; less than 5 percent of the total land area has steep slopes (between 15 and 25%)

and only 1 percent has severe slopes (greater than 25%). According to the Maryland Greenways

Commission, a small section of the County is considered part of the Piedmont Plateau and is

somewhat hillier.

Previous Occurrences

Currently, land subsidence is not known U QwET wEwUDT OPi PEEOUwWwx UOEOI Owb Ouw
but there have been localized problems. The County does not have a history of mining or other

man-made activities that contribute to land subsidence; so it is unlikely that land subsidence

will become a significant hazard in the near future.

The State of Maryland does not have the geologic conditions or the types of topography that are
conducive to large-scale landslides. Therefore landslides and slope failures are limited to small,
isolated areas mosty in the western and southeastern parts of the County. For this reason, there
in Maryland. However, a review of landslide data and news articles for this re port referenced
two landslide events related to Marlboro Clay soils that occurred in 1975 and 2014. According to
these sources, the 1975 landslide damaged or destroyed 25 homes and caused approximately
$500,000 worth of damage. In May 2014, heavy rains triggered a major landslide in the
Piscataway Hills community of Fort Washington. The landslide impacted 28 homes, damaged
local roads and water lines supported by Marlboro clay soils, and required approximately $15
million in hillside restoration and infrast ructure repairs. The May 2014 landslide remains the
OOEEOP&I EWOEOEUOPETI Uwl EYI WEEOET T EwOUwWUT Ul EUT OI Ewl
currently being acquired through a FEMA Hazard Mitigation Grant Program project.

Vulnerability and Risk Assessment

Only a few areas have soil types that are largely influenced by expansive clays. These areas may
be more susceptible to land movement and landslides when intense precipitation occurs. Figure

417071 ObpUwWUT 1 WOOEEUDPOOWOI wUT 1 w, EUCEOUOW" OEaUwbduw/ UD
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Figure 4170 w, EUOEOUOw" OEaw Ul EVUwbDPUTI POw/ UPOET w&l

4-69


























































































































































































































































































