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1 Plan prepared by the Howard County Office of Emergency Management, attached and

2 incorporated by reference, is adopted.
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LOCAL MITIGATION PLAN REVIEW TOOL

The Local Mitigation Plan Review Tool demonstrates how the Local Mitigation Plan meets the

regulation in 44 CFR §201.6 and offers States and FEMA Mitigation Planners an opportunity to
provide feedback to the community.

« The Regulation Checklist provides a summary of FEMA’s evaluation of whether the Plan
has addressed all requirements.

o The Plan Assessment identifies the plan’s strengths as well as documents areas for future
improvement.

«  The Multi-jurisdiction Summary Sheet is an optional worksheet that can be used to
document how each jurisdiction met the requirements of each Element of the Plan
(Planning Process; Hazard ldentification and Risk Assessment; Mitigation Strategy; Plan
Review, Evaluation, and Implementation; and Plan Adoption).

The FEMA Mitigation Planner must reference this Local Mitigation Plan Review Guide when
completing the Local Mitigation Plan Review Tool.

Jurisdiction: Title of Plan: Date of Plan:
Howard County, MD Howard County All-Hazard October 1, 2018
Mitigation Plan
Local Point of Contact: Mike Hinson Address:
Howard County Office of Emergency Management
Title: 3430 Courthouse Drive
Senior Emergency Management Specialist Ellicott City, MD 21043
Agency:
Office of Emergency Management
Phone Number: E-Maik:
410-313-6030 mhinson@howardcountymd.gov
State Reviewer: Title: Date:
FEMA Reviewer: Title: Date:

Date Received in FEMA Region ¢nsert #
Plan Not Approved

Plan Approvable Pending Adoption
Plan Approved

SECTION 1.
REGULATION CHECKLIST

ﬁoépmo COUNTY Page | 13 V1S ION

FLANWING & CORTHLTING.UC



PIVONUINENOD ¥ BT

ANVIABVIN \I

ZQ_ SIA 71 | o8ed ALNNOD QUYMOH
salepdn
pue majAsy
dNH 318y
03 S32UBISWNID
~Z91 84 pue ())e)9oTOZS
sHoday ssau80.4g JuBWLINbaY) ¢ (31942 JBSA-G B UM uejd uonesiyiw
9 BULIOJIUOIN 3y3 Supzepdn pue Sugenjeas ‘ulioyuow) Jusund ueid ayy
- 291 84 | Buideay uoj anpayas pue Poyiaw 3y3 Jo uondidsap e 3.ay3 S| ‘gy
JUSWSAJOAU| ()(¥)(2)9°TOZ§ WaWalinbay)
2l1gnd panupuo) ¢5s9204d adueusjurew uejd ayy ul uojzeddiued oygnd
- €91 84 SNURUOD fjIM (S31)AjUNWWO BY3 MOY JO UOISSNISIP aI1vyl S| gy
$32UN0STY
pue ‘swesSo.d
‘salljod ‘sueld

8unsixg - /6T ‘84
pue uoijeiSauy

Ueld - 22T 8d

((€)(@)9:T0Z§ IWswainbay)
cuonewiogul jesjuyas) pue ‘spodad ‘ssipnis ‘suerd Supsixa
30 uoljesodiodul pue majasl ayy 3qUIssp ueld sy} saoq "py

A pue g xipuaddy
pue uoijeddpied

((T)a)9"T0Z8
juswainbay) ¢aels Suinyeup ayy Buunp ssesoud Sujuue)d

oland - /4 84 43 Ul paAjoAUL sem 1 jqnd By} Moy JUSWNI0p ueld Y1 sso0q ey
((Xa)9'T0zZ§ uswalnbay) ;ssss01d 3ujuue)

943 Ul P3AjOAUL S 03 S1S2IB}UL JSY3O SE [|3M SE uawdojansp

je|ngal 03 Ayoyne ayy aAey ey} sejpuase ‘safiAlde uonesw

$821N0SY PieZey Ul paAjoAul sapuase [euoiSal pue [eao) ‘SaljiunwWwoD

az|ueBlIQ - Gt "84 8upoqy8isu 10§ Aylunpoddo ue JUBWNJ0p ueld 3y} ssoq "Zy

$$320.dg
9jepdn ueld (T)2)9°T0Z8 Juawalinbay) juondipsun|

uonesiin spiezey
[einien - v 84

U2ES 104 ss330.d BY3 Ul paAjoAU) Sem oym pue patedaid sem 3
Moy Buipnjoui ‘ssaoud Sutuueld ayy Juswnoop uely Ay} seoq "1y

BN B

10N

tunP_.:r_ aded
J0/puUe uopaas)
UB|d Ul uoiesoT

S53004d ONINNVd 'V INIWTS

uonejnsay

ASITIDIHD NOILYIND3Y T

SIPP3YD uoijenSay

Y UORD3S Ul 3ping) mMaiAay ubj Siy} Ul |IEISP Ul p3quIdsap a.e JusWaja-gns pue Juswa|g yoes
1o} sjuswiauinbay -sigedijdde assym (238 ‘g9 ‘Tv) siequinu sjendoudde ay3 Buisn Ag Asewiwins
YoBS Ul padualsjal aq pinoys sjuswiaje-gng FBN JON, S! ey Juswisls-gns ueid yoes Joy paure|dxa

3Q Isnw suoisiAs. palinbay
€ 3piAro.d 03 yiNIH Ag po

‘lenoidde ueid Joj pasinbau aue JeU3 SuoIsiAl a3 Jo uoijeue|dxa Jes|d
131dwod 3q jsnw JusW|3 Yoes Jo WoROG a3 38 Alewwins SUOISIASY

P3.INbay, 3Y] 19|N JON, 40 3|, USSq Sey JUBWBIND3 .S 4f BUILLISISP 0} pue USSR
-qns/JuaWs|3 Aq ueld au3 ut Jusjuod a|gedidde 1o JueAspal 40 UOREDO| 3y} Ayi3uapl 03 s| 35134994
943 4o 8sodund ay) “vINIH Aq pa3s|duiod 90 ISNW 3sIpdsy) uofengay sy | ‘SNOILONYLSNI

8102 ‘T 4290320

UBld uone3piiN piezeH Alunod plemon




Howard County Hazard Mitigation Plan

1. REGULATION CHECKLIST

REQUIRED REVISION:

REQUIRED REVISION:

REQUIRED REVISION:

Recommended Revision:

Recommended Revision:

Location in Plan

(section and/or
page number)

October 1, 2018

m_..mZmz._.. B. HAZARD IDENTIFICATION AND RISK ASSESSMENT

B1. Does the Plan :.Jn_ram m‘amwm:vﬂo: .Qn the type, location, and
extent of all natural hazards that can affect each jurisdiction(s)?
(Requirement §201.6(c)(2)(i))

Pg. 49 - Hazard
|dentification and
Profiling

B2. Does the Plan include information on previous occurrences of
hazard events and on the probability of future hazard events for
each jurisdiction? (Requirement §201.6(c)(2)(i))

Pg. 49 - Hazard
Identification and

Profiling and Pg.

103 Vulnerability
Assessment and
Loss Estimation

B3. Is there a description of each identified hazard’s impact on
the community as well as an overall summary of the community’s
vulnerability for each jurisdiction? (Requirement §201.6(c)(2)ii))

Pg. 49 - Hazard
Identification and

Profiling and Pg.

103 Vulnerability
Assessment and
Loss Estimation

B4. Does the Plan address NFIP insured structures within the
jurisdiction that have been repetitively damaged by floods?
{Requirement §201.6(c)(2)ii)

Pg. 112 -
Residential
Repetitive and
Severe Repetitive
Loss Properties
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Howard County Hazard Mitigation Plan

1. REGULATION CHECKLIST

Regulation (
ELEMENT C: REQUIRED REVISIONS

REQUIRED REVISION:

Location in Plan

(section and/or
page number)

October 1, 2018

Met Met

only)

TEVIENT D PLAN REVIEW, EVALUATION, AND IMPLEMENTATION (2pplicable to plan updates

D1. Was the U_\mJ revised .8, reflect w:m:mmm in Qm<m_onimmm
(Requirement §201.6(d)(3))

Pg. 22 - Scope
and Pg. 44 -
Natural Hazards
Mitigation Plan
Update Process
and Pg.25-
Community Profile

D2. Was the plan revised to reflect progress in local mitigation
efforts? (Requirement §201.6(d)(3))

Pg. 151 - Deleted,
Combined, and
Removed Actions

D3. Was the plan revised to reflect changes in priorities?

Pg. 134 - Howard

requesting approval? (Requirement §201.6(cK5))

(Requirement §201.6(d)(3)) County's Mitigation

Goals and
Objectives

ELEMENT D: REQUIRED REVISIONS

REQUIRED REVISION:

ELEMENT E. PLAN ADOPTION

E1l. Does ﬁ:m Plan m:n_ca.m a0nc3m3m¢o.3 that the U_m:.:mm. been Pg. 164 - Plan

formally adopted by the governing body of the jurisdiction Adoption

E2. For multi-jurisdictional plans, has each jurisdiction requesting
approval of the plan documented formal plan adoption?
(Requirement §201.6(c)(5))

Not Applicable -
There are no
municipalities in
Howard County

ELEMENT E: REQUIRED REVISIONS

| ONLY; NOT TO BE COMPLETED BY FEMA)

ELEMENT F. ADDITIONAL STATE REQUIREMENTS (OPTIONAL FOR STATE REVIEWERS ‘

L
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Howard County Hazard Mitigation Plan October 1, 2018

A. Plan Strengths and Opportunities for Improvement

This section provides a discussion of the strengths of the plan document and identifies areas
where these could be improved beyond minimum requirements.

Element A: Planning Process

How does the Plan go above and beyond minimum requirements to document the planning process with
respect to:

Involvement of stakeholders (elected officials/decision makers, plan implementers, business owners,
academic institutions, utility companies, water/sanitation districts, etc.);

o Involvement of Planning, Emergency Management, Public Works Departments or other planning
agencies (i.e., regional planning councils);

Diverse methods of participation (meetings, surveys, online, etc.); and

Reflective of an open and inclusive public involvement process.

Element B: Hazard Identification and Risk Assessment

T: addition to the requirements listed in the Regulation Checklist, 44 CFR 201.6 Local Mitigation Plans

identifies additional elements that should be included as part of a plan’s risk assessment. The plan should
describe vulnerability in terms of:

1) A general description of land uses and future development trends within the community so that
mitigation options can be considered in future land use decisions;

2) The types and numbers of existing and future buildings, infrastructure, and critical facilities located in
the identified hazard areas; and

3) A description of potential dollar losses to vulnerable structures, and a description of the methodology
used to prepare the estimate.

How does the Plan go above and beyond minimum requirements to document the Hazard ldentification
and Risk Assessment with respect to:

Use of best available data (flood maps, HAZUS, flood studies) to describe significant hazards;

Communication of risk on people, property, and infrastructure to the public (through tables, charts,
maps, photos, etc.);

Incorporation of techniques and methodologies to estimate dollar losses to vulnerable structures;

Incorporation of Risk MAP products (i.e., depth grids, Flood Risk Report, Changes Since Last FIRM,
Areas of Mitigation Interest, etc.); and

Identification of any data gaps that can be filled as new data became available.

Element C: Mitigation Strategy

How does the Plan go above and beyond minimum requirements to document the Mitigation Strategy
with respect to:

o Key problems identified in, and linkages to, the vulnerability assessment;

e Serving as a blueprint for reducing potential losses identified in the Hazard Identification and Risk
Assessment,

HOWARD COUNTY Page | 19 VisION
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Howard County Hazard Mitigation Plan October 1, 2018

1.7 Introduction

This Chapter provides a general introduction to the 2018 Howard County Hazard Mitigation Plan
(HMP) Update and is comprised of the following sections: Background, Mission, Purpose, Scope,
Authority, and Organization.

1.2 Background

The Disaster Mitigation Act of 2000 (DMA2K) established a requirement that jurisdictions must
develop and implement natural hazard mitigation plans in order to remain eligible for various Federal
Emergency Management Agency (FEMA) grant programs.

Hazard Mitigation is defined by FEMA as “sustained action taken to reduce or eliminate long-term
risk to people and property from hazards and their effects”. The hazard mitigation planning process
involves the formulation of actions to reduce injuries, deaths, property damage, economic losses,
and degradation of natural resources caused by natural and man-made disasters as well as a
community's risk. Hazard mitigation is considered one of four phases in the emergency management

cycle. The other phases, emergency preparedness, emergency response, and recovery and are
defined below.

* Hazard mitigation activities involve actions that reduce or eliminate the probability of an
occurrence or reduce the impact of a disaster. The goal of the mitigation phase is to make
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Howard County Hazard Mitigation Plan October 1, 2018

completed, which are pending, and which, if any, were deferred or cancelled; and new actions will
be developed with the input and collaboration from the Joint Steering Committee (JSC), and a
prioritization and implementation plan developed for all ongoing and new actions.

1.6 Authority

Authority for this Plan originates from the following federal sources:
«  Robert T. Stafford Disaster Relief and Emergency Assistance Act, 42 U.S.C, Section 322, as
amended
o Code of Federal Regulations (CFR), Title 44, Parts 201 and 206
o Disaster Mitigation Act of 2000, Public Law 106-390, as amended

Authority for this Plan originates from the following Maryland sources:
« Maryland State Hazard Mitigation Plan Update

The following FEMA guides and reference documents were used to prepare this document:

e FEMA. Local Mitigation Planning Tool and Guide. March 2012
e FEMA. Local Mitigation Planning Handbook. March 2013.

1.7 Organization

The 2018 HMP Update comprises eight chapters. Chapter 1 contains this introduction to the Plan
Update. Chapter 2 includes a community profile discussion of the geographic, socio-economic and
demographic characteristics of the county. Chapter 3 discusses the planning process. Chapter 4
comprises the hazard identification and risk assessment and examines vulnerability and the potential
losses from the top priority hazards. Chapter 5 includes a historic profile of hazard types and
associated losses as well as a vulnerability assessment, which analyzes the potential for future
damages due to the hazards identified. Chapter 6 contains a capability assessment, including a
review of existing plans and ordinances from the counties and municipalities. Chapter 7 discusses
the mitigation strategy including updated mitigation goals and objectives, mitigation actions, and the
method for prioritization and implementation of mitigation actions. Chapter 8 outlines how Howard
County will implement the Plan once it is adopted and ways to monitor its progress and ensure

continued public involvement. The final chapter (Chapter 8) also includes letters of adoption by the
County Council.
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Howard County Hazard Mitigation Plan October 1, 2018

o VR *

2.1Introduction

Prior to addressing the hazards that the community faces, this updated Plan presents a brief
overview of Howard County. Information on the County’s geographic layout, climate, demographic
makeup, and employment and industry profile are included below. The data used to develop the
demographic, and housing profiles comes directly from the US Census Bureau's 2015 estimates.

2.2 Geography

Howard County is located in the central part of Maryland between two major metropolitan areas.
The City of Baltimore is roughly fifteen miles to the north/northeast, and Washington, DC is located
approximately thirty miles to the south. The County has a land area of 251 square miles, making it
Maryland's second smallest County in terms of land area.® Located on the Piedmont Plateau, the
County can be characterized by gently rolling hills and agricultural land, particularly in western

Howard County. The area is moderately to heavily vegetated with a mix of hardwoods, pines, and
grasses.

! Howard County Economic Development Authority, Climate & Geography, available at http:.//www.hceda.org/why-howard-
county/living/climate-geogranhy/.
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Howard County Hazard Mitigation Plan October 1, 2018

2.2.3 Planning Zones and Communities

Howard County is part of the Baltimore-Columbia-Towson Metropolitan Statistical Area (MSA),
which includes the City of Baltimore, Columbia, Towson, and six other Counties in addition to
Howard County. Howard County is also part of the Baltimore-Washington-Northern Virginia
Combined Statistical Area (CSA), one of the largest populous metropolitan areas in the United States.
Figure 2.2 shows the boundaries of the Baltimore-Columbia-Towson MSA, and its location within
the Baltimore-Washington-Northern Virginia CSA.

Figure 2.2 - Washington-Baltimore-Northem Virginia Combined Statistical Area
(Source: United States Census Bureau, 2005)

ogia. ST

There are no incorporated municipalities in the County. The major population centers include:
Columbia, Ellicott City, Elkridge, Savage, North Laurel and West Friendship. Developed in 1965 by
James Rouse, Columbia is considered a popular example of the New Town Movement in the United
States.# Columbia was designed to be a self-sustaining community and a model for future urban
development. Rouse's plan introduced the village and neighborhood concept, plans for business and
industry, recreation and open space and the Town Center.

In 2004, a master plan for Downtown Columbia was developed and approved which created the
guidelines for the development of Downtown Columbia over the next 20 to 30 years, accounting
for mixed-use development, residential units, retail, office space and hotel space. ®

4 Columbia Association, History of Columbia, available at https://www.columbiaassociation.org/facilities/columbia-archives/digital-
resources/history-of-columbia/.

MARYLAND
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Howard County Hazard Mitigation Plan October 1, 2018

Figure 2.4 - Howard County Population Centers
(Source: Howard County Department of Technology and Communication Services, GIS Division)
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2.2.4 Climate

Howard County's climate is temperate, with four distinct seasons, and characterized by warm, humid
summers and moderate winters. The average annual temperatures and precipitation are based on
a 30-year average from 1981 to 2010. The average temperature in July is 72.5 degrees, while the
average in January is 33.9 degrees. ® The average annual temperature is 55.5 degrees. Winter
months are usually cold, just above freezing with moderate snowfall, with an annual average of 24
inches.? Every seventh year since 1995, the Baltimore area has experienced a seasonal snowfall of
58 inches or more. The average annual rainfall is 41.9 inches *°, with July being the wettest month.

Table 2.1 and Figure 2.5 summarizes the climate of Howard County.

8 NOAA National Centers for Environmental Information, Supplemental Monthly Temperature Normals, available at
https://www.ncde noaa.gov/normalsPDFaccess/.

9 Howard County Economic Development Authority, Climate & Geography, available at http://www.hceda.org/why-howard-
county/living/climate-geography/.

HOWARD COUNTY Page | 29 vV1sION

AN MARYLAND

PLANNING & COMFELING L



HITOMINENOD ¥ BAINNY IS

NQISIA

ANYIANYR

0¢ | 88ed ALNNOD QYYMOH

"SIDARY JuaXnied pue odsdejed ay3 Suoje

Ajireindod pauted Sujjjiw ‘Ajjeuonippy “pod syl ysSnoayy Jodxa Jolew e swedsq uoll ‘passaidosd
UORN|OASY [ELISNPU| B4} SY "SjueydIaw ys||3u3 03 002eqo3 Jiay Buljjas ssauue) A padojaasp Ajjeniul
Sem 33pLIY|3 SB UMOUY MOU Bate 3U] "JIOdX3 3|gen|eA e SWed3q 025.q0] [IIUN ‘MO|S SEM B3.E U3 Ul
FUSWBINSS 5,00/ T 343 03 JoLid "AJUN0D) 33 JO JUSWAO[PASP BU} 03 |[BJUSWINASUI YOG SI3M S3IIN0S3
|EJNJEU JUEpUNQE S} pue ‘D UOIBUIYSEAA PUB SI0WNIEY UMD UOIFEDO| [BIIUSI S AJUNOCTY) PIEMOH
93pLDj[3

‘PeOUjIEY
OIYQO pue siowijjeg sy} Suole UOIILIS ISl S} Sem AYD
10213 Ul jeutwia] |ley O 9 g 3Ul "puejAleln JO JOUISAOS
Wa}-saiyl pue 043y Jepp AJBUOINIOAY B ‘pIeMOH
J98e3 uyo( Ja1je paweu s AJunoD) plemoH "2ouspuadapu
JO0 uopnelepag sy Jo Jaudis dljoyleD) uewoy AUo syl
SEM ‘U0}||0JLBD) JO ||0.IeD) S3|1BYD) ‘JUSPISa JUBUIWO.d JSOW
SAJUNoD) pJemoH ‘uoieN ayl JO JUSWAOISASP Y3 Ul OS|e
Nq ‘puejAiely Jo d1e1S B3 Jo ssaudoud pue Juswidopasp
93 Ul Ajuo jou 3|04 juepodw ue paield AJUNOD) pIEMOH

udis wodP M AND 1033 SMOISIH T°Z Oloyd

Aunog piemoH o AIoisIH £7

(4) aumessdwa)—g—  (‘us) uopendiaid s
P®a AN WO des Bny  ar unf Aey udy  JseN  gaq  uer
0 - B OE O R O™ m = 0

ot 4 EEEEREE ! m 50 2
W 0z ... s bt N = T ]
e ! | . @
@ of - ST I
[(']
3 or . 8
3 g
® 0S ) - : _ - ST &

(] o i . E it | :

oo : . ¢t =
3 2
08 s
06 _ : : -5y
(0T0Z-T867T) sa8esany apewy)d Ajyauop Aluno) premo

saBesRAY JREWI) AQUNGD) PIEMOH - G'Z 9INgig

aberany (enuuy

Sayaul yrg [|eimous jenuue abelsay
Sayoul 'ep jlejurel jenuue abelaay
4. 1704 ainesadwal Ajnp abesany
4, 1€ ainesedws) Aienuep abelany
4.9°69 ain)essduwis) [enuue abeisay

Aiofate alewy

30|03eWI|D JO 31O 93E3S pUB|AJe :3DIN0G
SonsReS sjewld ~ Auno) plemoH - T°Z Sjqe..

8102 ‘T 199010 ue|d uoiesiyiN plezeH AunoD) pJemoH



Howard County Hazard Mitigation Plan October 1, 2018

Ellicott City

In 1772, three brothers from Pennsylvania, known as the Ellicott Brothers, bought land on the
Patapsco River. The Patapsco River's strong currents provided ideal conditions for milling. The three
brothers constructed a mill and settled the area known as Ellicott's Mills, now known as Ellicott City.
The Ellicott Brothers further expanded their holdings and acquired severa!l flour and iron mills.
Although the opportunities for workers encouraged settlers to migrate towards the Patapsco River

region, these settlements remained sparse. By 1851, the area was officially recognized as separate
from Anne Arundel County.

The railroad system changed Ellicott
Mills from a small industrial town to
a robust commercial hub. The first
section of the Baltimore and Ohio
Railroad was constructed in
Ellicott's Mills in the early 1200's.
As the first station along the
railroad, it revitalized the economy
in the Patapsco Valley. By the
1950s however, the town began to
decline as the push to migrate to the
suburbs gained popularity.

Photo 2.2 Baltimore and Ohio Railroad Tracks in Historic Ellicott n_n<

Columbia

In the early 1960s, land developer James Rouse!! purchased over 1000 acres of land in Howard
County. This area became the community of Columbia. The community was intended to eliminate
racial, religious and income segregation. Columbia was to be self-sustaining with resources such as
jobs, schools, commercial districts, and health and medical facilities. The “New Town District,"
designed by Rouse, gave developers more flexibility on where they could develop throughout the
community. This included developing without official approval from Howard County.

2.4 Population

The U.S. Census Bureau estimates Howard County’s population in 2016 at 317,233 residents.?
From 2010 to 2016, Howard County has grown significantly, adding an estimated 28,857 people.
From 2010 to 2015, Howard County added approximately 8,100 additional housing units.*® The
population projections for 2020 and 2030 were completed by the Maryland Department of Planning
(MDP) in 2014. Howard County's population is projected to reach 332,000 residents by 2020, and
over 357,000 by 2030.%* Combining these projections with the statistical information from the U.S.
Census paints a clear picture of Howard County's growth and development.

11 Columbia >mmongo: I_mSJ\ of Columbia, available at https://www.columblaassociation.org/facilities/columbia-archives/digital-

12 United States Census Bureau's 2016 American Community Survey, available at
https://factfinder.census.gov/faces/nav/isf/pages/searchresults. xhtmi?refresh=t
] Zmé_m:a Um_um;Bmi of Planning’s (MDP) Demographic and Socio-Economic Outlook 2014, available at

L :u_g
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Table 2.4 - 2016 American Community Survey 1-Year Estimates: Demographic and Housing Statistics 24
Source: 2016 American Community Surve

General Characteristics County Estimate Percent
Total population 317,233 323,127,515
 Male 154,895 48.8% 49.2%
Female 162,338 51.2% 50.8%
Median age (years) : 38.6 37.9
Underbyears g 6.0% 6.1%
18 years and over ; - 75.4% 77.2%
65yearsandover = 13.1% 15.2%
Occupied housing units 112,542 95.3% 118,860,065
Owner-occupied housing units 2 72.8% 63.1%
Renter-occupied housing units - W2% 36.9%

“Note all characteristics are based on 1-year estimates from the 2016 American Community Survey

Table 2.5 - 2016 American Community Survey 1-Year Estimates: Social Characteristics 25

Source: 2016 American Community Surve
Social Characteristics County Estimate Percent
Population 25 years and over 212,505 - 218,475,480
High school graduate or higher s 95.8% 87.5%
Bachelor's %Qmm or higher - 61.9% 31.3%

*Note all characteristics are based on 1-year estimates from the 2016 American Community Survey

Table 2.6 - 2016 American Community Survey 1-Year Estimates: Economic Characteristics 26
Source: 2016 American Community Surve

Economic Characteristics Estimate

Percent

Maryland

In labor force (population 16 years and over) 181,417 7399 63.1%
Mean travel fime to work in minutes (workers 16 and o<,m.a 30.7 T 28 %6.6
Median household income (in 2015 inflation-adjusted dollars) $120,941 N $78,945 $57617
Median family income (in 2015 inflation-adjusted dollars) $138,956 _ $119.462 $71062
Per capita income (in 2015 ma_&o:-me.c%& dollars) $52.001 - $38.662 $31128

*Note all characteristics are based on 1-year estimates from the 2016 American Community Survey

2.5 Income

The median income for a household in Howard County is estimated to be $120,941 (in 2015 dollars)
with a per capita income of $52,091. This is greater than the state median household income of
$78,945 and per capita income of $38,662, and greater than the national median household income
of $71,062 and per capita income of $31,128. According to the Maryland Department of

24 United States Census Bureau's 2016 American Community Survey, available at
https://factfinder.census.gov/faces/nav/isf/pages/searchresults xhimi?refresh=t.

2 |bid.

HOWARD COUNTY Page | 33 VIS ION

MARYLAND SLANNING & CONIVLIINGALE



DIV OMIIBENGT ¥ ONINNYIL ANYIRHYR

NQISIA ¢ | 9%ed ALNNOD G¥YMOH

£Z 33ed ‘/T10Z ‘0£0ZPIPMOHUD]d “YUSWUISAOD) AJUNDD) PLEMOH

T ATSA00-SUIo0UT/ 7 TOZ /5 9560]91-559 10/ UI00 5 Ma U/ ADS STSUSY MMM/ /501U

1B S|QElIBAR ‘9T OZ 533035 PaYUN BYJ Ul 28DIBA0T) 2IUDINSU| Y303 pub ALSAOG ‘BLUOIU| ‘NeaINg SNSUSD) S31eIS PYUN g
‘JPOEIE(-518y-ASA0d-9 102 -900¢- 3a1VS/AHSACT/SUSUINIO0 /D0 SIN/ACS PugjAlew sujuUeld//.duy

12 S|GE|IEAR *$22Dg PUD SLUCRIIPSLING S,pUDIAIDI J0J SIDY AUBAO S J2JUBD B1eQ 31835 puUEjAlely s Bujuueld JO Juswedaq puelilel .,

leanynouSe ‘soeds USdO UOKEIDOSSE SJSUMOSWOY JSUI0 Pue UOHeI0SSY Elquiniod ‘puepied
211gnd Buipnjoul SABM JUSISHIP |BISAIS puB| S3ALSSId AJUNOD) BY ] 4 'SINSESW UOIBAISSUOD PUE) JO
adA1 swos ysnouays paasasald si‘saioe 000’09 Alesu ‘AJUnoD) piemoH Ul pug| JO %9¢ Ajgjewixoiddy

‘saiuadoud jeiauspisal pue uie|dpool)
3y1 usamiaq Jayng e se 3uide qUsWdO[SARD [BIUSPISa) punoJe paledo| Ajjuanbaly si asn pue|
90edS UBdO) puE Bd 94} ‘Ba1y 3DIAISS PAUUE|d U} U] ISSAA [BANY BY3 JO uoiiod Juediiugls e dn
3)ew sasn pue| [eijuapisal AjsnolAsid om] syl pue ‘9deds usdQ pue Mied ‘Sjudwiases UOIeAI9Sa.d
Syl JO UuOHeUIqWOD 3y ‘[enuspisy padojeAspun pue paydesg Alwed 33Ul 3ulpnpoul
‘s3sn [elUBPISaL AJISUSP MO| AQ paziisideleyd Ajulewl SJe JSSAA BNy Byl Ul SIsn pue| [equspisal
ay| ‘|a4neq YuoN pue ‘@8eaes ‘AjD) 1ODYF ‘98pY(T ‘elqun|o) ul paledo] AjedidA} sjusuiltedy
opuo)) pue ‘sjuswipiedy |EIUSY ‘paydeny Ajwe4 9j8uls Buipnpul ‘sesn pue| [eRuspisal Alsusp
Jay3Iy 3U} YHM ‘Sasn pue| [BljuspISal XIS || SUIBJUOD B3y 9DIAISS PAULEld Sy "UOREeassy pue
‘aoedg USA(Q) ‘Sied JO) SN € SE ||9M SB ‘SN PUEe| SaMjI|iN PUe ‘SUOFedIUNWWOY) ‘Uorjeodsuel| e s|
243U} ‘UoKIPPE U] S9SN PUE| [BUOIIN}ISUI PUB JUSWUISAOS OM] PUE ‘[BLIISNPUL OM] ‘|BIDJSWIIOD OM]
‘|EIIUDPIS XIS SIPNDUL UDIYM ‘AJUNOD PIBMOH Ul S3sn pue| 4O S2dA JUSISHIP USSUNO) 248 3u3y |

*AJUn07) '3y} Ag eale jeyy 03 papiroad
10U S| J91EM puB Jamas dIgnd ‘AJepunog 1SaAA [BINY SIYT SPISING JNdJ0 ued juswdo@Asp Ysnouny
‘uondQ 98ueydX] AJISUSQ pue ‘SuluoZ 183sN)D) ‘WeS0ld UOIBAISSS.d pue [einyndl8y sAjuno)
ayp ‘weiSoud AdeSaT jeany auy se yons swesdoid ySnouyy paaiassid Ussq sey pue [edns S| Ajuno)
3y JO 159 BU| "BaJe pug| S,AIUNOY) 3U} 4O %0 Ajdrewixoldde s19A00 ydiym ‘Ajuno) auj Jo uoliod
UJ2ISea 9Uj3 Ul pauIeluo)d SI eale 3| "Alepunog pauljap e Sey ealy 92IAJ9S pauueld au} ‘Aepo] "S094T
sy ul ueld 98e35 juswdoeAas pue Suluoz [eRuUSpISSY, Syl se psjusws|dwi sem 3daduod ay|
*AJEpuUNog YIMoJS [BULIOJUL S,AIUNOD) PJBMOH pauati8ualls suoinjosas a3eis pajdope ayy ‘Ajjemiu

'$924N0SAU [_ANJEU pUR
pue| [ednynoLide 19310.4d 03 $32IN0Sal [BlDUeUY SIPIACID /44T 10 WeiS0ld Ade3aT [edny 8y L "'Umous
J0J 3|geyNsuUn punoy} JUSWUISA0S |BD0] Seale Ul JUSWAOJSASP JIWOU0de pue Suipuny an}dniiseqyul
31e1S panwWI| UYdiym ‘seaty Suipund AJLIOLd, SU} Sem SAjeIIUl UIBW SY | SSAIeIULl UOIJBAISSUOD
POOYIOQUSISN PUB UIMOID) JewsS ayj Se umouy swesSoud [esoAds sassed ainjejsido o3els
PUBJAJBIAl SU3 ‘£ 66T Ul "UOIIDSS SEDJE DAIHISUSS AJjEIUSWUOIIAUS Ue 3pnjoul O3 sueld [ed0] sajepuew
OS|B 3] "UIMO4S DIWIOUOIS 3pINg 0} S|[OS USASS SSUIIIN0 UDIUM ‘T64T 40 0V BulUUeld pue ‘U030
32JN0S3Y ‘UIMOIS) DIwouod] 8y} passed aunejsiSan a1elS puelAiely ayl ‘saidijod uoidsiold
90Jnosal [edmieu pue Suiuued asn puel apim-a3e3s Suindope ul saissauBoid ussq sey puelAleln

98] pue] 9°¢

sz %01 T Ajgrewxoidde
JO 91B1 |PUOIIRU PUB ‘7 %/ 6 O 238l AaA0d 818)S U} UeY) JOMO] S| UDIYM ‘9Z°G 18 Pajewilss S| a1el
ALISAOd S31IUNOD 3Y | "%8°S JO Jlel JuswAojdwaun [euoijeu syl ueyl ss9| Inq ‘o3es jJuswiAojdwaun
a1e1s 2y} 03 [enba st S|yl ‘ajed JuswAojdwsun %G e Ajpjewixoidde sey AJunod au} ‘948WWI0D

810¢ ‘T 429010 ueld uonesiyn piezeH Aluno) plemoH



Howard County Hazard Mitigation Plan October 1, 2018

preservation, environmental and forest conservation easements, and regulations on floodplain,
riparian buffer, and steep slopes in private development. 3

Howard County's two commercial
land uses are comprised of
Commercial and  Undeveloped
Commercial. The Commercial land
use is primarily located in the
Planned Service Area, with several
small defined locations along Ten
Oaks Road, Route 27, Route 32,
Route 94, Route 97, Route 144,
Interstate 70, and other small
defined locations in the Rural West.
Majority of the commercial land use
is typically found near major
population  centers, such as
Clarksville,  Columbia,  Jessup,
Elkridge, Ellicott City, Fulton,
Savage, and  North Laurel.
Columbia Town Center, including

The Mall in Columbia, serves as a major retail center. Another retail cluster can be found on the

Interstate 95 corridor, particularly between Route 32 and Route 175, as well as off Snowden River
Parkway.

Photo 2.3 Browns Bridge Recreational Area

The Route 1 corridor is the principal location of the County's industrial land uses. Majority of the
industrial land is located east of Route 1 and makes up a significant portion of the land between
Route 1 and Howard County's border with Anne Arundel County. Clusters of industrial uses are
also located off Snowden River Parkway. There are numerous Government and Institutional land
uses scattered throughout the County. The most prominent institutional land use is the University
of Maryland's Central Maryland Research & Education Center - Clarksville facility, a dairy research

center. Other Government and Institutional land used include schools, hospitals, and County
government buildings

Figure 2.6 is a visual representation of Howard County’s land uses.

% Ibid.
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Figure 2.7 - Population Density
Source: Howard County Department of Technology and Communication Services, GIS Division
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The U.S. Census Bureau estimates the region’s population growth has steadily increased in the last
ten years. Estimates show a 15.5% increase between 2000 and 2010, and project a 15.2% increase
between 2010 and 2020, and a 7.5% increase from 2020 to 2030. The region is expected to
continue to grow, but at a slower rate in the coming years.

Table 2.7 provides the total number of residential building permits in the County from 2007 to
2017.

Table 2.7 - Howard County: Residential Permits (2007-2017)
Source: Howard County Department of Planning and Zoning, Research Department

Permits 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

T Toal-10p

Using requests for residential building permits as a metric, this new development has mostly
occurred within the Planned Service Area. Between 2007 and 2017, there were 10,849 residential
building permits issued. As the Planned Service Area continues to reach capacity, the building of
detached single-family housing units is expected to decline and be replaced by the construction of
higher density residential uses. The County has anticipated this shift and has developed corridor
plans for Route 1, Route 40, and Clarksville Pike (Route 108) and the Downtown Columbia Plan to
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approximately 165,691 total full and part time jobs in the County in 2001 2. By 2010, the total
number of full and part time jobs had increased to 189,573. % This amounts to an increase of 23,883
jobs. From 2010 through 2013, the county added approximately 15,500 new jobs. > The County's

Economic Development Authority indicated that in 2015 Howard County had approximately
207,600 jobs. *?

According to Maryland Department of Planning'’s State Data Center, by 2020 Howard County is
projected to have approximately 235,200 total full and part time jobs, 258,200 by the year 2030,
and 281,000 by the year 2040.% Howard County's robust economy, powered by a range of
industries, ensures that job growth in the county will rise by as much as 17% by 2020. 87

Table 2.8 lists the top fifteen largest private employers in Howard County in 2018. Information on
the number of public employers was not provided, including the Howard County Government and
Howard County Public Schools, and therefore are not included in this table.

Table 2.8 — Howard County Largest Private Employers (2018) 3
Source: Howard County Economic Development Authori

0

s EUl D E 0. 0 DIOYEE
1 Johns Hopkins University Applied Physics Lab R&D Systems Engineering 7,000
2 Howard County General Hospital Nursing Care 1,765
3 Verizon Telecommunications 1,700
4 Lorein Health Systems Medical Services 1,190
5 Coastal Sunbelt Produce Food Products Distribution 1,050
b Wells Fargo Financial Services 807
7 Nestle Dreyer's Grand Ice Cream Frozen Deserts 735
8 Sysco Food Service Food Products Distribution 680
9 Maxim Healthcare Services HQ/Medical Staffing/Wellness 675
10 Oracle Software Development 650
1 Enterprise Community Partners HQ/Community Development 505
12 WR. Grace & Co. HQ/Chemical R&D 500
13 Humanin Services for People with Disabilities 475
14 Leidos Engineering Services/Cyber 450
15 Tenable Network Security Software Development/Cyber 415
2.9 Utilities

32 Maryland Department of Planning's State Data Center, Total Jobs by Industry, Historic 2001 to 2013 and Projected 2015 to 2040,

available at http://planning.maryvland.gov/MSDC/Pages/projection/employment/naics-jobs.aspx.

33 |bid.
34 Ibid.

35 Howard County Economic Development Authority, Demographics, available at http://www.hceda.org/why-howard-
county/business/demographics/.

36 Maryland Department of Planning's State Data Center, Total Jobs by Industry, Historic 2001 to 2013 and Projected 2015 to 2040,

available at httn://planning.maryland.gov/MS DC/Pages/projection/employment/naics-jobs.aspx.

%7 Ibid.

38 Howard County Economic Development Authority's Business Lists, Howard County Largest Private Employers (2018), available at
http://www.hceda.org/why-howard-county/business/business-lists/.
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nearby Anne Arundel County*!. RTA also offers specialized transit service, for individuals with
disabilities or mobility challenges, and individuals aged 60+.

There are 12 Park and Ride lots located throughout the county*. The Maryland Transit
Administration (MTA) provides commuter buses to both Baltimore City and the District of Columbia.
The MTA also provides a light rail line for commuters in the area. The Maryland Area Regional
Commuter (MARC) train has three stations in Howard County, Dorsey, Savage, and Jessup. These
lines connect Union Station in DC to Camden Station in Baltimore.

Launched in 2017, the Howard County Bikeshare system offers electric-assist bicycles, as well as
traditional options for residents and visitors to explore the region. Users have with a network of /
stations and 70 bikes, and is perfect for errands, commuting, or recreation. *®

In spite of these public transportation options, county residents rely heavily on personal automobile
transportation. As such, the roadway system is a critical component of the County's infrastructure.

2.11 Educational/Institutional

The Howard County Public School System consists of a total of 73 public schools throughout the
County. The number of schools are broken down as follows: 41 elementary schools; 20 middie
schools: and 12 high schools. There are also 26 private schools in the County that are approved by
The Maryland State Board of Education *4, which serve from pre-school to high school levels.

Additionally, the Maryland School for the Deaf (MSD) Columbia Campus opened in 1973 as part of
the planned community of Columbia. The MSD Columbia offers an ASL and English bilingual

educational program in the population center of the state, and today provides a nurturing and
educational environment for 155 students. *?

Howard County is also home to several institutions of higher learning. The Howard County
Community College is the main higher education institution in the County. The college has roughly
14,220 credit students enrolled and 15,674 noncredit continuing education students enrolled in the
2017 Fiscal Year %6, Located in Howard County, the Maryland University of Integrative Health offers
graduate-level programs in wellness-based education, clinical care, research, and public policy. 4’
The John Hopkins University Applied Physics Laboratory is located on Route 29 in the County.
Additionally, Loyola College, the University of Maryland, and the University of Phoenix all have
satellite campus locations in Howard County.

41 Central Maryland’s Regional Transportation System’s System Map, available at http.//www transitrta.com/wp-
content/uploads/2018/07/system.podf.

42 | lve Green Howard, Transportation, available at http://livegreenhoward.com/green/energy/transportation/.
43 Howard County Bikeshare, System, available at https:// howardcountybikeshare.com/system/.

44 Maryland State Department of Education, Nonpublic Schools Approved by the Maryland State Board of Education, available at

http://nonpublicschoolsdb.marylandpublicschools.org/nonpublic/nsab directorv/Displayl ocations.asp?County=Howard.

45 Maryland School for the Deaf, Columbia Campus, available at

httos.//www.msd.edu/apps/pages/index.isp?uREC 1D=1114234&type=d&pREC iD=1289154.

46 Howard Community College, HCC at a Glance, available at htt -/ Jwww.nowardcc.edu/about-us/hcc-at-a-glance/index.html.
47 Maryland University of Integrated Health, Academics, available at httos://www.muih.edu/academics.
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Howard County Hazard Mitigation Plan October 1, 2018

3.11FR Requirements for the Planning Process

IFR §201.6(b): In order to develop a more comprehensive approach to reducing the effects of natural
disasters, the planning process shall include:

(1) An opportunity for the public to comment on the plan during the drafting stage and prior to plan
approval;

(2) An opportunity for neighbouring communities, local and regional agencies involved in hazard
mitigation activities, and agencies that have the authority to regulate development, as well as
businesses, academia and other private and non-profit interests to be involved in the planning
process; and

(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical
information.

IFR §201.8(c)(1): [The risk assessment shall document] the planning process used to develop the plan,
including how it was prepared, who was involved in the process, and how the public was involved.

3.2 What is Hazard Mitigation?

The Federal Emergency Management Agency defines hazard mitigation as a sustained action taken
to eliminate or reduce long-term risk to people and their property from various hazards. A hazard
mitigation plan serves as a road map for a community's long-term strategy to reduce disaster losses
and break the cycle of repeated destruction from natural disasters. The planning process used to

HOWARD COUNTY Page | 43 v1isI©ON

MARYLAND PLANMING & CORFULTING.LC



JNPHUINIRED € BNHNYIC ANYIANYIY 4y
NQI ST A ¥t | 9%ed ALNNOD QY¥YMOH Ww
7

"MOJ3q y1dap-u passalppe e sdais Jnoy 9say |

$S2480.d JONUO|N pue uelq juswa|dwy i daig
ue|d uonedni e dojsaaq :g doig

SYSIyY SSassy iz daig

$82UN0Say aziuedu ;] daig

:Alduwleu ‘yINFH AQ patepuew se sda3s uiew Inoj pasidwod $sa20.d Buiuueld a3epdn ueld ay |

'snzeH AQ papinoid ejep
3uIpjing Jnejap ay3 si sisAjeue ayy JoJ elep 3203s Buip(ing [essusn) '3|qissod UOIeULIOJU 93eIndde
pue ‘a3ep-03-dn ‘939|dwod 3sow 3y} pIA0.d 03 ejep SaI|IDB [BIHID BY} PIO|Ie} SBY pue aJemlyos
94} JO S5E3|3J JUSDI JS0W 33 3sN [|IM 33epdn Siy3 J0j [Spow sNZeH 3yl ‘Ajjeucilippy ‘diAH 243 03
XdUue Ue se diN4 s, AlunoD sy 8uizesodiodul uj 1euLo) Z10Z U3 Moj|oy [jiim 31epdn dINH 8T0Z SIUL

"SUOI]EPUSWIWIOIB] UO[eSIHW POOJ) PUB JUSWISSISSE YSI
POO[} P3JIEISP B S3pNn|dul UdIUM (d|Nd) ueld uoiednijn pool4 S,AJuno) ay3 Jo uopelodiodu| e
pue (uejd uolealdau
pue ‘ueid juswsBeuew JSJEMULIO}S ‘SUOIIRINS3I UOISIAIPGNS ‘edueulpio Suuoz ‘ueld
SAIsusys.duwiod) sassed04d Buluueld Jaylo yum sajdipund uoiesiiw piezey Jo UOIeI3SIU| e
‘Welg0.d 9dueInsu| pooj4 [euoieN au3 yIm aoueldwod psnunuoy) e
‘so)puale apisino
3O JUBWBAJ0AUl pue sjuswedap AJUNOD USBMISQ UOIJBUIPIOOD IIP|Oyddels paAocsduw) e
‘sapiond
pue suooe ‘sjeod uonesniw ‘JusWssasse sl ‘sa)ijoid piezey s diNH 00T JO UOIBN[BAS-3Y e

:8uImojj04 DU} sapnpaul osje
3 ‘suejd uonedniw plezey 10} pa.inbal SUOIDSS PIEPUE)S BYY SSPN|IU] 33epdn dINH ZTOZ 241 S|IUAA

"CT0C 43quiedag pue QTOZ JoqUIBAON Uaamlaq padojarap sem aiepdn
3YL "uRNsSuoD pue BujuUe|d UOISIA pUe SHdXs Ja13ew-193[gNs [B30] OM) UM UOIIEIDOSSE Ul (IN30)
Juswadeuely Adusdisw3 Jo IO S,AUNOD) PJEMOH AQ USeuapun Sem alepdn dINH ZT10Z 94l

"Spunj uopesniw 104 AlqiSi|s s,AJunoD) pJemoH ulejuiew o3
J43pJo ul 91242 S3epdn ue|d JesA-G au) Jo 1ed se pajajdwiod Suiaq si 93epdn 8T0¢Z SIUl "'ZTOz W uiede
pajepdn pue pajenjers sem ueid $00Z SUL 00T Ul dINH 351 418y} padojaasp AJunoD pJemoH

“Buipuny uoieSIHw
BuUIPNPUl ‘VINFH wouy ouesisse 1ajsesip AdusSisws-uou Jo sadAy ulenad JoJ 9|qi8Ie ulews.
03 JopJo ui uejd uonesw pJezey sisyz azepdn pue dojsAsp 03 paiinbal sie SUSWUISAOS 1E007

§$9001d a1epdn ue|d uonebiu piezeH £

"SJSISESIP 94NN WO 2Jn1dNnJise. Ul pue ‘Auadold
‘dj/doad 03 a3ewep 32npas 03 BUBBW-UOISIDEP Paseq-3isii SSAJ0AU] sued uoreSw piezey dojpasp

P PP — T

810C ‘T 43G00 ue|d UoiPdiiin piezeH AJUNOD) pJemoH




Howard County Hazard Mitigation Plan October 1, 2018

3.3.1 Organize Resources

During the plan update process, a number of entities at the local, state, and federal levels were

involved. Each of these groups was entrusted with specific responsibilities so that the outreach
efforts were comprehensive and far-reaching.

e Joint HMP/FMP Steering Committee (JSC) - attendance at meetings, review of plan
sections and draft plan;

e Stakeholders - involvement of the NHMP’s update progress via emails and through the
county website;

e Public - plan input, and attendance at the Public Outreach Meetings;

¢ Maryland Emergency Management Agency (MEMA) - plan review and approval; and

o Federal Emergency Management Agency (FEMA) - project funding, plan review, and
approval.

Joint HMP/EMP Steering Committee (JSC): The JSC (Table 3.1) convened four times during the
HMP update process to review existing plans, update existing mitigation actions and goals, aid in

developing new mitigation actions, and provide comments and feedback. The JSC comprised of
representatives from several County departments.

Table 3.1 Joint Steering Committee Members
Affiliation

Michael Hinson Office of Emergency Management
Amanda __um:.__. & Office of Emergency Management
Chris Meyer Office of Emergency Management
Mark Richmond Department of Public Works — Storm Water Management
- Brian o_mmz Department of Public Works — Storm Water Management
Steve :maqu ‘ Department of Fire and Rescue Services
Rocco Sovero Department of Fire and Rescue Services
DavidKeane J Howard County Recreation and Parks
Peter Conrad Department of Planning and Zoning
Bill Sieger Maryland Department of the Environment - Waterway Permits
DonMock Department of Inspections, Licenses and Permits
Eam@ DeMarzo™ Office of Community Sustainability
Krishnakanth (Kris) Jagarapu Department of Public Works - Highways
Philip Nichols Howard County Administration
Sean Harbaugh Columbia Association

Additionally, invitations to serve on the JSC were sent to select county businesses and community
representatives such as: the Columbia Association; the Patapsco Heritage Greenway; and Wilkins-

Rogers. Invitations were emailed to these representatives at least two weeks prior to each of the
four JSC meetings.

R MARYLAND
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Photo 1.3 - Steering Committee Meeting 4

Public Participation

Public input was solicited at two public meetings during the planning process. The first public
meeting was held on February 15, 2018 at the North Laurel Community Center. At this meeting,
the planning process and the results of the hazard identification were presented to the public to
solicit comment. VPC explained how the implementation plan will lead to prioritizing actions based
on social, administrative, economic, and other factors.

The second Public Meeting was held on May 17, 2018 at the Howard County Library in Elkridge.
At this meeting, updated mitigation goals and objectives along with actions were presented for
review and discussion. VPC discussed the integration of other county plans, as well as the Howard
County 2017 HIRA, which was used to determine the hazard risk ranking for county.

Both meetings were published through the Howard County Public Information Office (PIO). All news
releases go out to local media outlets (TV, radio and paper), as well as Howard County State
Delegation. Additionally, the meeting notices were sent to fellow PIO’s in the school system, Howard

Community College, Howard County General Hospital, etc. The meeting was also posted on the
County's main social media pages.

Online Hazards Survey
An online survey was developed to gather information from County residents on the frequency of

various natural hazard events, as well as the kind of damages typically found by home and property
owners. The results of the survey are reviewed in Appendix D.

Floodplain Coordinator Questionnaire
A capability questionnaire was sent to the Stormwater Management Division (SWMD). The purpose
of the questionnaire was to solicit input on critical facilities, existing plans and ordinances, flood-

related policies, and mitigation projects that have been implemented in the past as well as the
county’s technical and staffing capability.
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Howard County Hazard Mitigation Plan October 1, 2018

CHAPTER 4 - HAZARD IDENTIFICATION AND
PROFILING

4.11FR Requirement for Hazard Identification and Profiling

IFR §201.6(c)2)): [ The risk assessment shall include a] description of the location and extent of all natural
hazards that can affect the jurisdiction. The plan shall include information on previous occurrences of
hazard events and on the probability of future hazard events.

4.2 Hazard Identification

A Hazard Identification and Risk Assessment (HIRA) is a vital step in preparing a hazard mitigation
plan and in identifying the appropriate mitigation actions. This HIRA includes the identification of

all hazards affecting the County and its municipalities, profiling of hazards based on historical data,
and assessing vulnerability.

While the 2012 Howard County HMP preserved some sections of the original 2004 plan, other
sections were removed or heavily edited. As this plan is an update of the 2012 HMP, certain sections
of that plan, such as the county background and geography, have been retained for continuity. Much
of the historical information on each hazard has been retained from the 2012 plan, and several
sections have been enhanced and updated to accurately reflect the conditions that have affected
Howard County since the 2012 update. The list of hazards that were profiled in the 2012 plan have
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A drought is the condition of having insufficient moisture, whether from groundwater or
precipitiation, to sustain vegetation, animals, and humans over a large area. Although the
Drought term drought is usually reserved for a period of below-average rainfall, it can also be
caused by the drying up of reservoirs or lakes or any other resource that provides liquid
water for the area.

Winter storms occur when there is enough precipitation at a low enough temperature to
turn rain into sleet, snow, or even ice. A winter storm can range from freezing rain and ice

over the course of a few hours, to moderate snowfall, to blizzard conditions that can last
for several days.

Severe Winter Weather

Wildfires are usually triggered by lightning, human carelessness, arson or even simple
accidents. Wildfires are uncontrolled forest fires, grassland fires, or urban-interface fires,
Wildfire which consume the natural fuels found in the environment. These fires spread quickly from
wildland or rural areas igniting bushes, ground cover, and trees and if not contained, can
then move to homes and other structures in suburban or other populated areas.

Lightning events are generated by atmospheric imbalance and turbulence due to a
combination of conditions. Lightning, which occurs during all thunderstorms, can strike
anywhere. Generated by the buildup of charged ions in a thundercloud, the discharge of a
lightning bolt interacts with the best conducting object or surface on the ground.
Atornado is a narrow, violently rotating column of air that extends from the base ofa
thunderstorm to the ground. Tornadoes can strike anywhere, at any time, and with little
Tornado/Wind Event warning. Tornadoes generally occur near the trailing edge of a thunderstorm and are
considered the most violent of all atmospheric storms. Windspeeds can reach 300 miles
per hour and the damage paths can reach over one-mile-wide and over 50 miles long.

Lightning

This chapter provides an overview of past natural hazard events that have occurred in Howard
County and brief descriptions of the potential for future losses based upon the past experiences
and future probability of an event occurring. Chapter 5, Vulnerability Assessment and Loss
Estimation provides a more detailed analysis of past and potential future risks and subsequent
expected losses based on the most significant hazards to potentially impact Howard County.

4.3 Overview of Howard County's Natural Hazards History

Howard County completed a comprehensive HIRA in February of 2017. This HMP update relies
heavily on the findings of that HIRA. The HMP update uses best available data to identify, describe,
and explain the potential severity and extent of impact of each hazard. While numerous government
agencies maintain records regarding natural hazards losses, no single source provides a definitive
account of losses due to natural hazards. Although the data between sources may not always align,
this HMP update relies heavily on data from the National Oceanic Atmospheric Administration’s
(NOAA) National Climatic Data Center (NCDC), the 2017 Howard County HIRA, and FEMA. By
analyzing this data, we can paint a comprehensive picture of the extent, severity, and impact a
natural hazard event may have on the County. According to the Howard County HIRA and the
NCDC Database, Howard County has experienced or has been affected by the following events
(Table 4.2), specifically from between 1950 and 2018.

-~
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Howard County Hazard Mitigation Plan

Event Type

October 1, 2018

FEMA DR-1081
1/11/1996

Blizzard

Event Description

A winter storm known as the "Blizzard of 96" crippled most of Maryland during
the first weekend of January 1996. In general, snow totals were as follows: 20
inches in lower Southern Maryland, 20 to 26 inches in Central Maryland to
include Howard County, and 26 to 36 inches over the northern tier.

FEMA DR-1324
4/10/2000

Winter storm

Alow-pressure system off of Cape Hatteras rapidly intensified on January 24,
2000. The storm soon developed into a nor'easter and began to track northward
along the Eastern shoreline. On January 25%, the storm brought snowfall totals
ranging from 1 inch to 20 inches across the state. The higher amounts of snow
occurred around the Chesapeake Bay. A total of 11.5 inches of snow fell in
Columbia, Maryland.

FEMA DR-1492
9/19/2003

Hurricane Isabel

On September 18, 2003, Hurricane Isabel made landfall on the North Carolina
coast. Isabel raced inland, bringing rain and wind. There was no major flooding
caused by the storm. However, many trees were toppled from the wind
combined with the saturated ground. At one point, over 50% of the County was
without power. Five homes suffered major damage and another eight suffered
minor damage.

FEMA DR-1875
2/19/2010

Winter storm

This was the first of two major blizzards that occurred during the 2009-2010
winter. On December 18, 2009, two low pressure systems merged to form a
strong low-pressure system over the Mid-Atlantic. The new low was able to
gather moisture from the Gulf of Mexico and the Atlantic Ocean, while the high-
pressure system to the north kept the cold air in place. From December 18 to
December 20, 2009, between 14 and 17 inches of snow fell across the County.

FEMA DR-1910
5/6/2010

Winter storms

DR-1910 was issued in response to the February 5% to February 11,2010
blizzards. The first blizzard caused snow accumulations between 12 to 38.3
inches. The second blizzard added an average of 12 to 21.5 inches across the
County. As the low pressure intensified, strong winds caused blowing and
drifting snow that led to whiteout conditions. All Maryland counties, with the
exception of Somerset and Worcester Counties, were declared for FEMA Public
Assistance (Category B ~ Emergency Protective Measures).

FEMADR - 4034
8/16/2011

Hurricane Irene

In Maryland, the hurricane left more than 700,000 people without power.
Damages were estimated at approximately $16 million, with the most severe
damages occurring in the Eastern and Southern portion of the state. A
Presidential Disaster Declaration (FEMA-DR-4034) was declared for 13 of the 24
counties in Southern and Eastern Maryland. Also, all Maryland jurisdictions were
eligible for Hazard Mitigation Grant Program.

Following TS Lee, assessments show Howard County suffered approximately 2
million dollars’ worth of damage. Main Street in Historic Ellicott City was

FEMA DR - 4038 mmasm nts of mm,\.ma_v\ flooded, where mEmm: .:oa.mm in the area mcwssma flood damage of
10/05/2011 Tropical Storm | various degrees. The wﬂmmama_m_ Disaster Declaration (FEMA-DR-4038) was
Lee declared for the following counties: Anne Arundel, Baltimore County, Cecil
County, Charles County, Harford County, Howard County, and Prince George's
County.
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Howard County Hazard Mitigation Plan October 1, 2018

Table 4.4 - Emergency Declarations in Howard County (1993 to 2012) #
Sources. FEMA

Event Type Event Description

From March 13® to March 17,1993, a snow storm hit the State of Maryland. All
FEMA EM-3100 . o . .
Winter storm | counties in Maryland were declared for FEMA Public Assistance (Category B —

3/16/1993 .

Emergency Protective Measures).
From February 14% to February 18, 2003, a storm bought three waves of
FEMA EM-3179 wintery precipitation. Snowfall totals ranged from 20 to 32 inches across
Winter storm | Northern and Central Maryland and the Baltimore Metropolitan area. This was
3/14/2003 . } . o .
the heaviest snowfall event in the Baltimore region since records began in
1870 (the record will not be broken until the 2010 snowstorms).
FEMA EM-3251 Hurricane Katrina Between August 29, moom.m:a QOctober 1, 2005, an mBme:Q was amm_maa for

0/13/2005 Evacuation the State of Maryland. This Emergency declaration provided federal aid to

State and local response efforts to assist evacuees after Hurricane Katrina.
DR-3335 was issued as a response to Hurricane Irene making landfall on the

East Coast, which brought tropical storm force winds and torrential rains to
FEMA DR-3335 . : s ) . .

8/27/2011 Hurricane Irene | the region. While no individual assistance is available, almost all Maryland
counties except Garrett County, were declared eligible for FEMA Public
Assistance (Category B — Emergency Protective Measures).

From October 26, 2012 to November 08, 2012 an Emergency was declared for
the State of Maryland. A power outage at a water treatment plant in Howard
FEMA EM-3349 Hurricane Sand County resulted in the release of wastewater. Water contamination became a

8/28/2012 y significant threat to health and the environment for those downstream from
the plant. Water mains feeding Howard County from the City of Baltimore
failed, and the drinking water supply was limited for a period of 1-2 weeks.

4.4 Natural Hazard Related Deaths, Injuries and Property Damage

According to the NCDC database, Howard County has experienced 4 deaths and 6 injuries from
natural hazards from 1950 to 2018.% Property damage from these natural hazards is estimated at
slightly more than $50 million totaled, with no accounting for inflation. Crop damage during the
same period is estimated to be roughly $12,000. % During the 2012 HMP development the dataset
had significantly higher numbers, particularly for injuries and deaths. The current numbers for
Howard County in the NCDC were analyzed as part of this plan development and found to be an
accurate account for Howard County. It is unknown what resulted in the changes to the dataset.

4.5 Losses Due to Major Disasters

As discussed above, there is no definitive record that exists for all losses due to natural disasters in
Howard County. In the United States, estimates for public and private costs of natural hazards range
from $2 billion to over $9 billion per event.? In most declared disasters, the federal government

4? FEMA, Disasters, available at https://www.fema.gov/disasters .
SONCDC's Storm Events Database, Howard County, MD, available at https://www.ncdc.noaa gov/stormevents/.
51 |bid.

52 NOAA National Centers for Environmental Information (NCEI) U.S. Billion-Dollar Weather and Climate Disasters (2018), available at
https://www.ncde.noaa.gov/billions/.
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Howard County Hazard Mitigation Plan October 1, 2018

Table 4.6 - Definition of High, Medium, and Low Probabiii
Probability Definition

of Occurrence

High Event is likely to occur more than once every 5 years.
‘Medium Event is likely to occur less than once every 5 years, but more often than once every 30 years.
Low Event is likely occur less than once every 30 years.
4.6.1 Floods

Description of the Flood Hazard

In the United States, hundreds of floods occur each year, making flooding the most common and
widespread of all weather-related natural disasters.>* Up to 90 percent 3> of the natural hazard
disasters across the United States include some degree of flooding. In the United States alone, floods
are responsible for more deaths each year than hurricanes, lightning 6 or even tornadoes. Flooding
occurs when rivers, creeks, streams, ditches, or other bodies of water receive more water than they
can handle. The excess water flows over adjacent banks into the adjacent floodplain. Flooding
typically results from large-scale weather systems that generate either prolonged rainfall or short
duration heavy rainfall. Other conditions, such as winter snow thaws, over-saturated soil, ice jams,
and urbanization, can cause flooding and/or make the flooding situation more severe. In Howard
County, flooding will typically occur follow weather events, including, but not limited to: tropical
cyclones (either hurricanes or tropical storms), thunderstorms (convectional and frontal), heavy rain
events, winter storms, spring thaws, or any combination of these events.

Flooding is a natural event for rivers and streams, and Howard County can be impacted by several
different, and potentially interrelated, types of flooding:

= Riverine flooding

= Flash flooding

= Urban flooding

Past flood events in Howard County have shown that many of the streams in the County carry both
riverine and flash flood threats. Riverine flooding occurs when rivers, creeks, streams, reservoirs or
channels receive too much water, which leads to the excess flow of water over its banks and onto
the adjacent floodplain. This type of flooding is often referred to as “overbank” flooding.

Riverine flooding generally occurs over a period of days or weeks. This type of flooding is what is
generally referred to as the 100-year flood. Flash floods fall under the riverine flooding category
and involve a rapid rise in water level, high water velocity, and can include large amounts of debris
that gets caught in the flow. These types of floods can cause significant damage, including the
tearing out of trees, the scouring or undermining of buildings or infrastructure foundations, and can
lead to the failure of steep slopes and landslides, and can cause injuries or death. The intensity of
flash flooding is a function of the amount and duration of rainfall, the steepness/topographic nature
of the watershed, stream gradients, presence or absence of watershed vegetation, natural and

artificial flood storage areas, and the configuration of the streambed and floodplain. Dam failure and
ice jams may also lead to flash flooding.

54 NOAA's National Severe Storms Laboratory, available at https://www.nssl.noaa.gov/education/svrwx101/floods/
55 FBIIC’s Fact Sheet, available at https://www.fbiic.gov/public/2010/mar/FloodingHistorvandCausesFS.PDF.
56 NOAA's National Severe Storms Laboratory, available at https://www.nsst.noaa.gov/education/svrwx101/floods/.
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Howard County Hazard Mitigation Plan October 1, 2018

FEMA prepares and provides public access to the Flood Insurance Rate Maps (FIRMs), which provide
an overview of the flood risk and identifies County land that is vulnerable to flooding. FIRMs are
used to regulate new development and control the substantial improvement or repair of heavily
damaged buildings. Flood Insurance Studies (FIS), often developed in conjunction with FIRMs,

contain a narrative of the flood history of a community and discuss the engineering methods used
to develop the FIRMs.

The studies also contain flood profiles for studied flooding sources and can be used to determine
Base Flood Elevations (BFE) for some areas. The most recent Howard County FIS is dated November

6, 2013 %, and compiles previous flood information and data on drainage areas and discharge
estimates for numerous waterways throughout the county.

The Howard County FIRM includes the following flood zone designations identified in Table 4.7 for
the County.

Table 4.7 - Comparison of Flood Hazard Zones
Source: Howard County Stormwater Management Division %

Description Requirements
The flood insurance rate zone that corresponds to the 100-year
floodplain that is determined in the Flood Insurance Study by
A High flood risk %E.Ox._smg methods. Mandatory flood w:mcﬁmqom ucasmm.m

requirements apply here, as well. Because detailed hydraulic
analyses are not performed for these areas, no Base Flood
Elevations or depths are shown within this zone on FEMA's FIRMs.
The flood insurance rate zone that corresponds to the 100-year
floodplain that is determined in the Flood Insurance Study by
detailed methods. Mandatory flood insurance purchase
AE High flood risk | requirements apply. In most instances, the Base Flood Elevations
derived from the detailed hydraulic analyses at selected intervals
within this zone (the cross sections) are shown on FEMA's Flood
Insurance Rate Maps (FIRMs).
The areas of 0.2% annual chance flood (the 500-year floodplain);
areas of 1% chance of flood with average depths of less than 1
X (shaded) Moderate flood | foot; or with drainage areas less than 1 square mile and areas

risk protected by levees from 1% annual chance flood. Mandatory

flood insurance purchase requirements do not apply here. County
development restrictions apply.

m:mﬂ.zm _u_.ooa Zones

Figure 4.1 identifies the most current version of the 100-year floodplain for Howard County based
on the FIRM. The majority of the flood-prone areas are located in the eastern, and more urbanized,
portion of the County. The Howard County FMP states that 5.5% of the County’s land area is
located within the 100-year floodplain and are susceptible to riverine, flash, and urban flooding

58 FEMA, Howard County, Maryland and Incorporated Areas Flood Insurance Study 2013, available at
https:/ /www.howardcountymd.gov/LinkClick.aspx?fileticket=fZKU TK77-2%3d&portalid=

59 Howard County Government, available at https://data.howardcountymd.gov/edfirm/Floodplain® OWebsite%20Update
%20flood%20zones v3.pdf

F g
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Howard County Hazard Mitigation Plan

October 1, 2018

Figure 4.2 - Columbia and Ellicott City, Maryland: 100-year Floodplain (preliminary DFIRM, May 22, 2012)
Source: Howard County Department of Technology and Communication Services, GIS Division
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Flooding along the three major rivers of the County usually occurs during the summer and early fall,
mainly as a result of tropical cyclones. Tropical cyclones, thunderstorms, heavy rains, and frontal
storms may also force smaller tributaries of the County to overflow and flood. Significant flood
events occurred in 1858, 1868, 1894, 1923, 1952, 1971, 1972, 1975, 2003, 2011, 2016, and
2018. The events of the 2016 Ellicott City Flood caused over $22 million dollars in damages and
claimed two lives. Although the majority of these flood events were a result of tropical cyclonic-
related events, intense local thunderstorms in the spring and summer have been known to cause
flooding, particularly flash and urban flooding such as was seen in July of 2016 and May of 2018 as
discussed below.

Impact on Life and Property

Much of the potential impact on life and property by flooding has been dramatically reduced by the
implementation of strong mitigation practices by the County. After Tropical Storm Agnes in 1972,
the County did not rebuild infrastructure or issue building permits in flooded areas.

According to the 2017 Howard County HIRA, there have been 88 flooding events from 1996 to
2016. Only 11 of the 88 flood events resulted in reported property damage. Since the 2017 HIRA
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Howard County Hazard Mitigation Plan October 1, 2018

Howard County has had numerous flooding incidents, including major events such as Tropical Storm
Agnes in 1972, Hurricane Eloise in 1975, Hurricane Floyd in 1999, Tropical Storm Lee in 2011,
Hurricane Sandy in 2012, and most recently the Ellicott City floods of 2016 and 2018. Most
incidents are the result of tropical systems, nor'easters or flash flooding from sudden, short-lived

rainstorms. To develop the following flood history narratives, information was culled from FIS for
Howard County and the NCDC database.

As mentioned previously, the most notorious and destructive flooding events in Howard County
were caused by the 2016 and 2018 Historic Ellicott City flash floods. In 2016, a strong storm
dropped 6 inches of rain over Ellicott City over a span of two hours. Massive flooding caused
extensive damage to businesses and homes on Main Street in Old Town, Ellicott City. The July 2016
storm took two lives and caused at least $22.4 million in estimated damages. The storm caused
extensive damage to 90 businesses and 107 homes. More recently, on Sunday, May 27th, 2018,
just 22 months after the last flash flooding incident, an unexpected second flash flood occurred in
Historic Main Street Ellicott City, Maryland. The flood left in its path one person dead, destroyed
businesses, residences, infrastructure, vehicles, debris, and an estimated $22 million in property
damage. The topography of Ellicott City is one of the primary contributors to the repetitive flooding
and flash flooding issues. The community sits at the bottom of a topographical funnel, at the
confluence of several streams feeding into the Patapsco River, which during the 2018 flood, rose
more than 18-feet to hit record-level heights.

Tropical Storm Agnes occurred on June 21 - 23, 1972. The Howard County Flood Insurance Study
(FIS) estimates the total property damage from the storm to be as high as $41.2 million. ¢* The
majority of the damage occurred along the Patapsco River in Ellicott City and Elkridge areas. The
total damage along the Patapsco River was estimated to be approximately $36 million, the property
damage along the Little Patuxent River totaled about $2.4 million, and damage along the Patuxent
and Middle Patuxent totaled roughly $512,000.¢ An estimated $1.1 million % worth of damages

occurred to roads and bridges throughout the County. This massive flood caused at least three
fatalities.

Other significant flooding events that have impacted Howard County are summarized below. Major

hurricanes/tropical storm events that resulted in flooding is discussed in the Hurricanes/Tropical
Storms section later in this chapter.

» July 24, 1868: 18 inches of rain fell on Howard County, causing the Patapsco River to
overflow. Witnesses noted that the river rose approximately 30 feet in 30 minutes. The
flood resulted in 37 fatalities and caused an estimated $4 million ® in damage.

May 1894: The Patapsco River flooded, causing extensive property damage. The flood
resulted in approximately $149,228 6 in damage.

61 Howard County Flood Insurance Study
62 |bid.
63 |bid.
54 |bid.
65 |bid.
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Howard County Hazard Mitigation Plan October 1, 2018

Carris Mill Road, Warfield Road, Route 108, and Lime Kiln Road. On September 23, a few
days after Hurricane Isabel brought rain to the region, a heavy rain storm brought 2.5 inches
of rain in one day and flooded parts of the County. On November 19% a strong line of
thunderstorms brought 2 to 4 inches of rainfall, which resulted in the closure of several
roads. Finally, on December 11%, a heavy overnight rainfall averaging 2 to 3 inches fell on
snow-covered grounds, melting the snow. This led to the heightening of rivers and streams
as well as the closure of several roads due to rising water.

= October 8, 2005: Remnants of Tropical Strom Tammy caused prolonged heavy rainfall that
measured 7 inches in 2 days. 10 roads in the County were flooded, 2 homes were damaged
by the influx of mud, and a water rescue was conducted in Ellicott City.

= June 23 - 26, 2006: A storm system from the south caused torrential rain that continued for
4 days. The ground was saturated and low-lying areas flooded as the area accumulated more
than 10 inches of rain. A 2 to 3 feet storm surge, coupled with flood water, washed away
part of Vollmerhausen Road Bridge and forced the closing of minor roads. Main Street in
Ellicott City flooded, which broke a sewer line.

= July 23, 2008: A slow moving cold front produced waves of heavy showers in the afternoon
and evening. Flash flooding occurred, closing several roads including 1-95, the nation's main
thoroughfare on the East Coast, near Elkridge.

=  May 19, 2015: A cold front was located to the north of the Mid-Atlantic and warm and
humid conditions persisted through the evening hours. A bay breeze formed across North-
Central Maryland and led to multiple rounds of showers and thunderstorms in this area.
Heavy showers also moved into the region from West Virginia and led to heavy rain across
north-central Maryland. A pickup truck was swept off a road by flood waters in Savage
resulting in the death of the driver.

= July 30, 2016: A strong storm dropped 6 inches of rain over Ellicott City over a span of
two hours. Massive flooding caused extensive damage to businesses and homes on Main
Street in Old Town, Ellicott City. The flash flood caused $22.4M worth of damage,
including extensive damage to 90 businesses and 107 homes, and left two people dead.

»  May 27t 2018: The second flash flood within a 22-month timeframe occurred
along Historic Main Street Ellicott City. A strong storm dropped approximately 8-
10 inches of rain over Ellicott City in a span of five hours, and leaving in its path,
destroyed businesses, residences, infrastructure, vehicles, and debris, one person
dead, and extensive property damage.

Future Flood Probability for Howard County

NCDC identifies a total of 97 flooding events between 1996 and 2018, this means that Howard
County experiences, on average, 4.4 flooding events per year. As with most areas of its size, there
is virtually 100% annual probability that a flood of some magnitude will occur within the County in
the future. With significant flood events occurring in 2003, 2005, 2006, 2008, 2011, 2012, 2016,

and 2018, this pattern also emphasizes a high probability of future floods occurring in Howard
County.

Chapter 5, Vulnerability Assessment and Loss Estimation, includes detailed probability-based
estimates of potential future flood losses for the County and several communities.
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Howard County Hazard Mitigation Plan October 1, 2018

degrees of damages from winter storm events. These storms have affected the entire County by
restricting travel, downing trees, interrupting electrical power, and causing water main breakage.
The 2009-2010 winter season had the highest recorded snowfall on record, with 77 inches of snow
falling across the area. Several other snow events brought over 12 inches of snow to the County
during that period. These smaller snow events, along with sleet, freezing rain, and cold temperatures,
caused physical damage to the environment.

Impact on Life and Property

Winter storms are prevalent on a yearly basis for the County, but significant improvements to
building codes, maintenance to structures, and weather forecasting has dramatically decreased the
threat to people and property. Even with these improvements, a risk of injury or death to individuals
during a winter event may still exist, particularly with elderly persons, small children and infants
and/or the chronically ill. These groups may be more susceptible and vulnerable to injury or death
if they are exposed to the winter event or if they do not have adequate heating in their homes. Also,

heavy snow loads may cause possible structural damage or even failure to buildings and
infrastructure.

Severe winter storms could also result in increased traffic accidents, impassable roads, and loss of
business or income. On the roadways, snow and ice can reduce visibility and affect automobile
traction as bridges can freeze before the majority of the roadways. Disruption of the roadways and
other transportation methods is a threat to the County's economic well-being, for individuals will
not be able to travel to work and the shipment of goods could come to a standstill.

County residents may also be affected physically by severe winter storms. People may injure
themselves while walking on ice and snow, or suffer heart attacks as a result from overexertion from
shoveling snow. Although rare, carbon monoxide poisoning may occur during winter events when

heaters, automobile mufflers or generators are not vented properly. ™ Frostbite and hypothermia
may also lead to death or injury.

Occurrences of the Winter Storm Hazard

The NCDC database reports Howard County has experienced 137 severe winter weather events
between 1969 and 2016 (severe winter weather events include any Avalanches, Blizzards,
Cold/Wind Chill events, Extreme Cold/Wind Chill events, Freezing Fog, Frost/Freeze events,
Heavy Snow events, lce Storms, Lake-Effect Snow events, Sleet events, Winter Storms, or Winter
Weather events to occur in the jurisdiction). Although the query results start in 1969, the first
reported severe winter event was in 1993. Of the severe winter events, only seven resulted in
property damage. Table 4.10 lists the seven winter weather events that resulted in deaths,
injuries, property damage, or crop damage for Howard County between 1995 and 2016. Data
from the NOAA/NCDC database is derived from a number of sources but may not be the most
exhaustive resource for consequence figures. At the time of the search, the NOAA/NCDC
database only contained data through the end of 2014. Although not indicated in the NCDC

database, the severe winter storms in December 2009 and February 2010 also resulted in
property damage.

72 Two Improving in Ellicott City Carbon Monoxide Poisoning that Left One Dead, available at
http://www baltimoresun.com/explore/howard/news/ph-ho-cf-co-poisoning-0901-20110830.0.3266348.sto
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Howard County Hazard Mitigation Plan October 1, 2018

January 27, 1922 - January 28, 1922: Known as the “Knickerbocker Storm,” the nor'easter
brought 30 to 32 inches of snow across the County. The high winds also brought blizzard
and whiteout conditions across the region.

March 29, 1942 - March 30, 1942: The “Palm Sunday Snowstorm” was the heaviest March
snowstorm on record in Maryland. The storm dropped over 20 inches of heavy, wet snow
in Howard County.

February 18, 1979: The “Presidents’ Day Storm” brought snow of up to 20 inches over the
Northern Virginia and Maryland region. At times, snow was falling 2 to 3 inches an hour, and
temperatures fell to the single digits.

February 11, 1983 - February 12, 1983: The “Blizzard of 1983" brought over two feet of
snow covered the County. During certain periods, snow fell at a rate of 3.5 inches per hour.
January 7, 1996 - January 13, 1996: The “Blizzard of ‘96" brought between 18 and 30
inches of snow to Howard County on January 8%. On the 9%, an “Alberta Clipper” left an
additional 3 to 5 inches of snow throughout the region. A third storm brought another 4 to
6 inches of snow. The County had 2 to 3 feet of snow by the end of the week.

January 14, 1999: An arctic cold front moved over Central Maryland and brought snow to
the region. The snow turned to rain while the ground remained below freezing, which
created hazardous conditions. Ice accumulations ranged from % to % inch. With wind gusting
over 40 mph, fallen trees and power outages occurred across the County. As many as
39 000 households were without power. The Governor declared a State of Emergency for
Howard County and the surrounding counties.

December 11, 2002: A low pressure system produced between 1 and 2 inches of rain.
However, the rain turned to ice as temperatures dropped below freezing. In some locations,
ice accumulated to % of an inch thick. In Howard County, 22 people were treated for slip
and fall injures related to the ice accumulation.

February 14-19, 2003: A high pressure system held a low, definite Nor'easter in place during
Presidents’ Day weekend of 2003, resulting in one of the most severe snowstorms to affect
the East Coast in recorded history. The Baltimore region received 28.2 inches of snow. As a
result of this storm, all three airports in the region were closed, and schools were closed for
a week.

February 11, 2006 - February 12, 2006: Storm totals ranged from 14 to 22.5 inches across
the Baltimore/DC Metropolitan area with Howard County suffering a direct hit. The highest
snowfall total occurred in Columbia Hills, located in the north-east part of the County, with
up to 22.5 inches recorded. There were numerous reports of downed trees and power
outages in the County. NCDC estimated property damage to be $248,000 for the event.
February 12, 2008: A wintery mix of snow and ice produced roughly an inch of snow and
between 1 /10t0 3 /10 of an inch of ice. The central and eastern portions of Maryland saw a
quick change from snow to ice, which froze just before the evening commute. As road
conditions deteriorated, a number of accidents were reported across the region.

January 26, 2011 - January 27, 2011: A snowfall event produced between 8 to 13 inches
of snow across the County. The heavy, wet snow brought trees and power lines down and
left thousands without power. Unfortunately, the storm coincided with the evening
commute and led to numerous car accidents and roadway shutdowns. There were several
reports of tractor trailers jackknifing due the slick road conditions.

January 22, 2016 - January 24, 2016: A coastal low pressure rapidly intensified as it tracked
up the Mid-Atlantic coast. The strong low-pressure system dropped heavy amounts of snow
and produced blizzard-like conditions throughout the county and across central and

e
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ArcGIS - Wildfire Hazard Potential
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Severity of the Wildfire Hazard

The frequency and severity of wildfires depends on many factors. The three that control wildfire
behavior the most are; the availability of fuels, the weather, and the areas topography. The speed
and intensity of a fire will usually increase as the slope and wind increases, and the humidity
decreases . The severity in Howard County has been historically very low, and the duration of
wildfires has ranged from a matter of hours to several days.

Impact on Life and Property
As previously mentioned, the populated areas considered most at-risk from wildfires are located in
the large forested areas, such as Patapsco State Park and the Hugh Thomas Wildlife Management

Area in the north. There have been no reported deaths or injuries from wildfires in the planning
area.

Occurrences of the Wildfire Hazard
Wildfires incident data shows fires in Maryland occur relatively frequently. The Maryland
Department of Natural Resources indicates that the State as a whole averaged 419 natural cover

fires per year from 2004-2015. Table 4.11 summarizes the total number of fires and acres for the
State of Maryland between 2004 and 2015.

Although NCDC indicates zero wildfire events (as they may not have met the threshold for
inclusion), the following notable wildfire events to have occurred in the County are described below.

«  March 30, 1999: A 10-acre brushfire raged for four hours in the Patapsco Valley State Park.
Firefighters were then called to a 5-acre brushfire within an hour after extinguishing the park

78 Maryland Department of Natural Resources, available at http://dnr.maryland.gov/forests/Pages/wfm.aspx
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Howard County Hazard Mitigation Plan October 1, 2018

Tropical cyclones are among the most devastating naturally occurring hazards in the United States.
Hurricanes are the strongest type of tropical cyclones, and can generate additional hazards that can
cause extensive damage such as high winds, heavy rainfall, storm surge, and even tornadoes. While
there is potential for hurricane force winds to occur in Howard County, its inland location away from
the Atlantic coastline prohibits it from seeing the traditional storm surge associated with a hurricane
making landfall. However, this location makes the County more vulnerable to tropical storms and
tropical depressions which bring wind and precipitation.

As a tropical cyclone strengthens, it can be become a tropical depression with wind speeds below
38 mph. As a storm intensifies, it becomes a tropical storm with maximum sustained wind speeds
ranging from 39 to 73 mph. A storm of that magnitude is given a name once it reaches tropical
storm intensity. Further development can produce a hurricane, which can be described as a well-
defined low-pressure system with circulation around the “eye” or center of the storm. 8 Table 4.12
provides a concise explanation of each category of tropical cyclones. Table 4.13 provides the wind
speeds for designated hurricane categories.

Table 4.12 — Tropical Cyclone - Wind Speeds Categories
Source: NOAA

Wind Speed Definition

An organized system of strong thunderstorms with a defined surface circutation and

<38 mph . ’ .

maximum sustained winds of 38 mph or less.

An organized system of strong thunderstorms with a defined surface circulation and a
39-73 mph :

wind speed range from 39 to 73 mph.
An intense tropical low-pressure system of strong thunderstorms with a well-defined
surface circulation and a sustained wind speed of 74 mph or more. The term
hurricane is used for Northern Hemisphere tropical cyclones east of the International
Dateline to the Greenwich Meridian.

Tropical
Depression

Tropical Storm

Hurricane T4+ mph

Table 4,13 — Saffir-Simpson Wind Scale
Source: NOAA

dieqo o dined (
Peed )

1 74-95 mph

2 96-110 mph

3 111-129 mph

4

B

130-156 mph
157 mph or higher

Location of the Hurricane/Tropical Cyclones Hazard

Tropical cyclone risk in the United States extends along the entire East Coast (from Florida to
Maine), the Gulf Coast, and Hawaii. Based on historical storm tracks, the Southeastern United States
and the Gulf Coast are at greater risk than the mid-Atlantic. As one moves further inland and north
along the Atlantic Coast where colder ocean waters are prevalent, the threat of powerful hurricanes
diminishes. However, the threat of tropical storms and hurricane remnants still exist, as was the case
with Hurricane Sandy. The greatest threat for the occurrence of a tropical cyclone is during the

82 NOAA FAQ, available at http://www.acml.noaa.gov/hrd/tcfaq/tcfa HED.htmi.
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Howard County Hazard Mitigation Plan October 1, 2018

Category

Damage Level Description

Devastating damage will occur: Well-built framed homes may incur major damage or
removal of roof decking and gable ends. Many trees will be snapped or uprooted,

blocking numerous roads. Electricity and water will be unavailable for several days to
weeks after the storm passes.

3 EXTENSIVE

Catastrophic damage will occur: Well-built framed homes can sustain severe damage
with loss of most of the roof structure and/or some exterior walls. Most trees will be
4 EXTREME snapped or uprooted and power poles downed. Fallen trees and power poles will
isolate residential areas. Power outages will last weeks to possibly months. Most of
the area will be uninhabitable for weeks or months.

Catastrophic damage will occur: A high percentage of framed homes will be
destroyed, with total roof failure and wall collapse. Fallen trees and power poles will
isolate residential areas. Power outages will last for weeks to possibly months. Most
of the area will be uninhabitable for weeks or months.

5 CATASTROPHIC

Impact on Life and Property )

Past tropical storms have had moderate impact on life and property in Howard County. According
to Howard County’s 2017 HIRA, there have been 13 named tropical cyclones, with only one storm
reaching hurricane strength that passed within 65 miles of Howard County between 1950 and
2018. Each of these storms were downgraded to either tropical storms or tropical depressions by
the time they reached the Mid-Atlantic region, which is typical for this region. Although not all of

these storms brought significant damage, most brought heavy rain and increased high winds across
Howard County.

Occurrences of the Tropical Storms and Tropical Cyclones Hazard

Below is a list of notable tropical cyclonic events since 1950 that have significantly impacted Howard
County.

«  September 1, 1952 - Tropical Storm Able: On the night of August 30, 1952, Hurricane Able
made landfall over Beaufort, South Carolina. As the storm moved northward across the
Carolinas, and Virginia, Able was downgraded to a tropical storm. On September 1%, the
center of Tropical Storm Able moved over the western portion of Howard County and
brought winds of 35 to 40 mph with 50 mph gusts. The rain associated with the storm
caused isolated flooding, while the wind brought down trees and branches and caused
power outages to the region. &

«  October 15, 1954 - Hurricane Hazel: Hurricane Hazel was listed as a Category 3 storm when
it made landfall 250 miles south of Wilmington, North Carolina. Hazel maintained its
hurricane force winds as it rapidly progressed up north. From Southern Virginia to Central
Pennsylvania, Hazel produced Category 1 hurricane force winds. The storm passed
Washington, DC to the west and then near Hagerstown, Maryland. There were reports of
peak gusts in an excess of 130 mph in Howard County.

»  August 15, 1955 ~ Tropical Storm Connie: On August 12% Connie made landfall over the
Outer Banks of North Carolina as a Category 1 Hurricane. Hurricane Connie then moved
northward across North Carolina. By the time Connie reached Maryland’s Eastern Shore on

8 Monthly Weather Review, August 1952, Available at fto://ftp.fibra
0134.pdf.
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Howard County Hazard Mitigation Plan October 1, 2018

just east of Howard County, bringing upwards of five inches of rain and wind guests over
50 mph. Ernesto’s winds caused over 44,000 residents in the region to lose power. 85

»  August 30, 2011 - Tropical Storm Irene: In Howard County, tens of thousands were left
without power in the wake of Hurricane Irene. Initial estimates indicated damage of about
$1.9 million in Howard County, where the storm severely damaged two homes and caused
significant damage to four others in the Ellicott City area. A total of sixteen homes sustained
varying degrees of water damage. The highest rainfall totals in Howard County were around
4-5 inches along the eastern part of the County.

= September 7, 2011 - Tropical Storm Lee: On September 7, 2011, the remnants of the storm
reached the Maryland area. That afternoon, the combination of a warm front moving across
the area and the moisture from the remnants of Tropical Storm Lee produced heavy storms
and flooding. With two to three inches of rain falling on already saturated soils, the heavy
rains caused flash flooding throughout Maryland. Specific to Howard County, flash flood
warnings were issued after heavy rains caused numerous rivers and creeks to rise. According
the National Weather Service (NWS), the Little Patuxent River near Savage rose to 13.6 feet
on September 7th, its highest level in five years.

= QOctober 29, 2012 - Hurricane Sandy: Hurricane Sandy makes landfall to the north of
Maryland, but the size of the storm brings heavy rain and high winds to Howard County. A
power outage at a water treatment plant resulted in the release of wastewater. Water
contamination became a significant threat to health and the environment for those
downstream from the plant. Water mains feeding Howard County from the City of Baltimore
failed, and the drinking water supply was limited for a period of 1-2 weeks.

In late August and early September 2011, Howard County was affected by a downgraded Hurricane
Irene, which became a tropical storm by the time it reached Central Maryland. Hurricane Irene
originally made landfall on August 27, 2011 as a Category 1 hurricane near Cape Lookout, North
Carolina, with maximum sustained winds of 85 mph. The storm followed the Atlantic coastline as a

mmﬁmmoQHmﬁoﬂB_éan%m:Bmammmmmozg_m:a@__mmm_).cimm:m3mm1.§_mmmm _:_mﬁst:m_‘mm«\
the following morning. ‘

In Maryland, Hurricane Irene caused tropical storm force winds and torrential rains. More than
700,000 people were left without power across the State. Total damage in Maryland was estimated
at approximately $16 million, with the most severe damages occurring on the Eastern and Southern
portion of the State. A Presidential Disaster Declaration (FEMA-DR-4034) was declared for 13 of
the 24 counties in Southern and Eastern Maryland as a result of this storm.

In Howard County, tens of thousands were left without power in the wake of Hurricane lrene. Initial
estimates indicated damage of about $1.9 million in Howard County, where the storm severely
damaged two homes and caused significant damage to four others in the Ellicott City area. A total
of sixteen homes sustained varying degrees of water damage.

Rainfall totals in Howard County were around two inches in the western part of the County, with
the rainfall total increasing as one moves eastward. The highest rainfall totals in Howard County
were around 4-5 inches along the eastern part of the County. Wind speeds across the majority of

8 Desmon, Stephanie and Gadi Dechte, Emesto’s Wind Gusts Punched Away at Maryland, Baltimore Sun, September 3, 2006, available at
http://articles.baltimoresun.com/2006-09-03/news/0609030063 1 arundet-county-rain-anne-arundel.

8 Maryland Officials Tally Hurricane Irene Losses, September 2, 2011, WBALTV, available at

https://archive.org/details/WBAL 20110902 210000 11 News at 5
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Howard County Hazard Mitigation Plan October 1, 2018

statewide, and as of November 2, there were 11 reported fatalities®, none of which occurred in
Howard County, according the NCDC.

With a total of 13 named tropical cyclones between 1950 and 2012, Howard County experiences
a tropical cyclone on average approximately every 5 years. These 13 events occurred over a period
of approximately 60 years which, upon tabulation, equates to an expected 20% annual probability
of future tropical cyclone occurrences in Howard County. While clearly it is possible for multiple

tropical cyclones to occur in any given vyear, this result shows that these types of events have a
medium probability of occurrence in Howard County.

4.6.5 Tornadoes and Wind Storms

Description of the Tornado and Wind Storms Hazard

Atornado is " a violently rotating column of air touching the ground, usually attached to the base of
a thunderstorm *1." The windspeed of a tornado can reach over 300 miles per hour. They can leave
a path of destruction over one mile wide and 50 miles long. The most destructive tornadoes are
formed in the most powerful thunderstorms, known as supercells, which have a well-defined radar
circulation showing a “large rotating updraft that occurs inside the supercell ®*", which is called a
mesocyclone. Strong downburst (such as straight-line) winds may also occur due to the same
thunderstorm. Hail is very commonly found very close to the tornadoes %,

Tornadoes can form at any time, however the season of greatest activity for the country runs from
March to August. The majority of tornadic activity usually occurs between April and June, however
peak activity for the mid-Atlantic region is in July®*. Tornadoes can occur at any time of the day,
although they are more likely to occur between 3 p.m. and 9p.m*. Figure 4.5 shows the average
number of annual tornado activity in the United States.

In terms of wind storms events, there are two basic types that may affect Howard County:
Mesoscale and Microscale winds. Either type of wind storm events may result in property damage
and loss of life. Mesoscale winds are high winds that are long-lasting and occur over a large area.
They are typically associated with a cold frontal passage or a Nor'easter. Microscale winds last a
short time period and are confided to a small area. Microscale winds are commonly associated with
thunderstorms. When a thunderstorm produces winds over 50 knots (roughly 58 mph), that
thunderstorm is considered severe.

A downburst, or a sub-set of thunderstorms, is a type of Microscale wind. * Downbursts result from
a sudden descent of cold air hitting the ground and spreading outward, thus creating a high wind

70 https://www.washingtonpost.com/blogs/capital-weather-gang/post/hurricane-sandy-and-washington-dc -detaited-storm-timeline-
maps-and-frequent-questions/2012/10/28/2¢24af1a-2127-11e2-ac85-

2 NOAA's National Severe Storm's Laboratory, Severe Weather 101 - Tornadoes, available at

https://www.nssl.noaa.gov/education/svrwx101/tornadoes/detection,
% National Weather Service, Tornado Definition, available at http://www.weather.gov/phi/TornadoDefinition.

94 U.S. Tornadoes, Monthly Tornado Averages by State and Region, available at htip://www.ustornadoes.com/2013/03/19/monthly-
tornado-averages-by-state-and-region/#mid atlantic.

% Department of Homeland Security, available at https://www.ready.gov/tornadoes.
% National Weather Service's Downburst, available at https://www.weather.gov/cae/downburst.html.
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Howard County Hazard Mitigation Plan October 1, 2018

Figure 4.6 - Wind Zones In the United States
Source; FEMA
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Severity (or Extent) of the Tomado Hazard and Wind Storm Events

Tornado damage severity is measured by the Enhanced Fujita Tornado Scale (EF-Scale), named after
Dr. T. Theodore Fujita, who introduced the scale in 1971. The original Fujita Scale (F-Scale) assigned
numerical values based on wind speeds and the categorized tornadoes from O to 5, with the letter
“F” often preceding the numerical value. The scale was based on tornado damage, correlated to the
fastest % mile wind speed at the height of a damaged structure. The miscalculation of two tornadoes
in the 1990s revealed a problem of the F-Scale, namely the wind estimates in the F-scale were too
high. As a result, a committee of meteorologist and engineers searched for a more accurate method

of assessing the magnitude of tornadoes and then recalibrated the F-Scale by developing the
Enhanced F-Scale.

The Enhanced F-Scale is a set of wind estimates based on observed damages after a tornado. It uses
three-second gusts estimated at the point of damage. It is also based on a judgment of eight levels
of damage and 28 indicators that include various commercial and residential building types,
transmission towers, poles, and trees. Similar to the original scale, the new Enhanced F-Scale
includes five classes ranging from EFO to EF5. The wind speeds from the Fujita Scale were used as
the basis for development of the Enhanced F-Scale. Table 4.15 displays the wind speed ranges for

the original Fujita Scale, the derived wind speeds (Enhanced F-Scale), and the new Enhanced F-
Scale currently in use since February 2007. %8

98 Storm Prediction Center, The Enhanced Fujita Scale, available at http://www.spc.noaa.gov/efscale/
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Howard County Hazard Mitigation Plan October 1, 2018

Thunderstorm wind events have injured four and caused over $1.3 million in property damage in
Howard County, according to the NCDC database.

Occurrences of the Tornado Hazard and Wind Storms

The NCDC database reports that 14 tornadoes have occurred in Howard County between 1950
and 2017. The database indicates there were eight FOs, four F1s, and two F2s tornadoes. Table
416 summarizes the tornadoes that have occurred within Howard County between 1975 and 2017

Table 4.16 - Tornado Events in Howard County
Source: NOAA, NCDC

EventID  Location Event Type  Fujita Deaths  Injuries Property Crop
Scale Damage (§)  Damage (S)

10040467 | N/A 7/3/1975 Tornado FO 0 0 0

10042106 | N/A 7/31/1978 | Tornado F2 0 0 250000 0

10038193 | N/A 8/28/1992 | Tornado F1 0 2 2500000 0

10038195 | N/A 8/28/1992 | Tornado FO 0 0 2500 0

10329525 | West 7/6/1995 Tornado FO 0 0 75000 0
Friendship

5567912 | Columbia | 8/27/1996 | Tornado FO 0 0 15000 0

5165078 | Savage 7/10/2000 | Tornado F1 0 0 50000 0

5270225 | North 9/24/2001 | Tornado F2 0 0 1000000 0
Laurel

189029 Alpha 7/31/2009 | Tornado EF1 0 0 0 0

391766 Watersville | 6/1/2012 Tornado EF 0 0 5000 0
Jet.

391769 Scaqgsville | 6/1/2012 Tornado EFO 0 0 100000 0

546054 Savage 10/15/2014 | Tornado EFO 0 0 0 0

599519 Savage 9/29/2015 | Tornado EFO 0 0 0 0

645695 Florence 6/21/2016 | Tornado EFO 0 0 0 0

Howard County has experienced two F2 tornadoes since 1975. The July 31, 1978 tornado was
estimated to be 40 yards wide and travelled for a length of ®10 of a mile, causing $826,000 in
damage. The tornado of September 24, 2001 originated in Prince George's County as an F3 and
travelled north-northeast from Hyattsville, through College Park, and into Laurel. Along its
destructive path, the tornado killed two and injured 55. Just before the tornado crossed into Howard
County, it weakened from a F3 to an F2 tornado. in Howard County, the tornado caused severe
damage to several townhomes in Settler's Landing, a subdivision in North Laurel. As the tornado
continued northward, it slowly dissipated and ended one mile east-southeast of Columbia. The
tornado traveled a total distance of six miles in Howard County and had a width of 100 yards. Along
its destructive path, the tornado uprooted trees, blew off rooftops, and blew out car windows. Many
homes were deemed unsafe for a period of time, and one was severely damaged. Property damage
in Howard County was estimated at $123.4 million. The tornado caused no fatalities or injures.

Additional significant tornado events that have impacted Howard County are described below.
+ June 30, 2016 (FO Tornado): The tornado traveled nearly 13 miles through western Howard

County. There were no injuries or deaths associated, hundreds of trees were knocked down
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Howard County Hazard Mitigation Plan October 1, 2018

0 0 Date 2 DE dspeed De % Prope op
0 D A Damad
Simpsonville 06/29/2012 | Thunderstorm Wind | 61kts. EG 0 0 50.00K 0.00K
East Lioak 06/29/2012 | Thunderstorm Wind | 61 kts. EG 0 0 25.00K 0.00K
East Lioak 06/29/2012 | Thunderstorm Wind | 61 kis. EG 0 0 50.00K 0.00K
Simpsonville 06/29/2012 | Thunderstorm Wind | 61 kis. EG 0 0 25.00K 0.00K
Simpsonville 06/29/2012 | Thunderstorm Wind | 61 kis. EG 0 0 25.00K 0.00K
East Lioak 06/29/2012 | Thunderstorm Wind | 67 kis. EG 0 0 25.00K 0.00K
Pine Orchard 06/29/2012 | Thunderstorm Wind | 61 kts. EG 0 0 25.00K 0.00K
Waterloo 06/29/2012 | Thunderstorm Wind | 61kis. EG 0 0 5.00K 0.00K
Waterloo 06/29/2012 | Thunderstorm Wind | 67 kis. EG 0 0 25.00K 0.00K
lichester 06/29/2012 | Thunderstorm Wind | 61 kits. EG 0 0 25.00K 0.00K
Waterloo 06/29/2012 | Thunderstorm Wind | 61 kis. EG 0 0 50.00K 0.00K
Dorsey 06/29/2012 | Thunderstorm Wind | 61 kts. EG 0 0 25.00K 0.00K
Dorsey 06/29/2012 | Thunderstorm Wind | 61 kis. EG 0 0 1.00K 0.00K
Marriotsville 06/29/2012 | Thunderstorm Wind | 61 kts. EG 0 0 25.00K 0.00K
East Lioak 06/23/2015 | Thunderstorm Wind | 61 kts. EG 0 0 3.00K 0.00K
Cooksville 09/24/2016 | Thunderstorm Wind | 61 kis. EG 0 0 0.00K 0.00K
Lishon 03/01/2017 | Thunderstorm Wind | 61 kis. EG 0 0 0.00K 0.00K

Figure 4.7 - Annual Average Number of Thunder Events based on 20 Year Average
Source: NOAA, NWS, SPC

The database indicates that there were two thunderstorm wind events that caused over $100,000
in damages. On May 13, 2002, a thunderstorm, with winds estimated at 75 knots, damaged several
homes and knocked down numerous trees in the Ellicott City area. The total impact was estimated
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Howard County Hazard Mitigation Plan October 1, 2018

steady wind of 25 to 35 mph, with gust up to 60 mph, was felt throughout the region. Over
22,000 homes were left without power.

= March 19, 1996: A low pressure system over the Ohio Valley produced gusts as high as 58
mph. The winds caused an estimated $103,100 197 in property damage and injured six
individuals across the region.

= February 10, 2008: A strong cold front brought wind gusts in excess of 60 mph, with some
areas in the region reporting gusts in excess of 40 mph for several hours. In Howard County,
the winds caused an estimated $10,100 % in property damage.

»  March 2, 2018: Howard County experienced a high wind event starting on the night of
Friday, March 2nd. During the event the County experienced 60-70 mph gusts with
sustained winds of 20-40 mph. Winds remained elevated (40+ mph gust) through Saturday,
March 3rd. Due to the winds the County experienced large numbers of downed trees, traffic
issues, and at the peak had over 25,000 power outages.

Figure 4.8 — Severe Thunderstorm Wind Days
Source: NOAA, NWS

T g 66466457
A\

According to the Howard County 2017 HIRA, Howard County experiences on average 1.5 high
wind events per year (Figure 4.8). This calculation is based on a total of 11 high wind events between
1993 and 2011. From this information, it is possible to infer an approximate 64% annual probability

of occurrence. Also, the past history shows there is a high probability of future high wind events
occurring in Howard County.

107 pid.

108 E.IQI

HOWARD COUNTY Page | 87 V1S ION

A MARYLAND FLANHING & CONITINING.LLE



IITONUIRENOD ¥ BNINAYIL ANYIAUVIN

ZQ_ SIA 88 | 98ey ALNNOD QYYMOH

Pl opy
78U 11/1LOLXMIAS/UOREINDS/ACT Be0U [S5U A/ 750TTT 1€ S|gejiene BYIDBM 242435 SYON 4o

w3y suwi .\>om.mmoc.3Emmu:_:u:m:.ggz{\ﬁ:z

Blo¢

L107

910¢

S107

rioe

¥ £107

f10¢

U 1107

otoe

600Z

se SAULLALLLL 8002

Sanljeie] suluysn s'n
orz SRIfEIeS SUILIYSTT S33€IS PSUUN - WWON 6 8l dl4

"SAOGE SUIRNO se sass300.4d Jejiwis Suisn Saliy asned
ued pue Aradoud s8ewep Aeuw 3uiuys “8upjing e Jo SpIsul ainixy Suiquinid Jo ‘suoyds|ey
‘@dueljdde 211039 Ue yIm 1983U0D ur st oym uosiad e oy sadid Suiqwnid Jo ‘saul) suoydajm
‘saul} Jamod ysnouwyy |anen Aew OS|e Jua.lind ayj "323[go ey Jaylo Jo ‘euusjue ‘@311 Agueau
E Soy3s Buiujydy| Ja3ge uosiad e 03 puno.s 941 U3nouy3 ps1onpuod aq Aew JusLnd [eou1d3)9
‘uorippe uj 323[qo |e3 Jay1o Jo ‘8ulpling ‘sjod ‘@dusy ‘oo e WO uosiad e axL3s 03 1o youeuq
UBD jus.und 3uiuysi| ay] ‘eale 3ujuue|d sy} UIYIM 3IYMAUE JN2I0 UED SJUaAD Buiulys)| a1Aag

pJezeH ay3 jo Ajianss

"1B3A 3y JO SYIUOW Jswiem

S} 3uunp Auejnoued ‘Ajjenbe AJunoD aupus ayy S$103448 BuUiuIySy ‘paulesIsuod Ajjesiydelgoag
jou st Buiuysy sy -eaue diydes80a8 llews ApAijeas e aye AjjedidAy SIS uluIy3y) [enpialpy
pJezeH BulujysIT auy Jo Jusixg pue uonelo

so1 HYUaJye4 s93.33p QOQ'QT 4oA0 SaJnjesaduwsy

S3Ydea. Mjlis ululysy e Jo jsuueyd sy Ul JIB SY] "punoJ3 ay3 uo 32ens 1o 323lqo 3unonpuod
594 343 yum spoessiul 3j0g Suiuysy) e Jo 234eydsip ayy ‘PnojdIapuny} e ul suol pasieyd 40 dnpjing
3y} Aq pajessuas) -assymiue LIS UBD ‘suniolstapunyyy jje Sunnp sinddo Ya1ym ‘8ujuzysi ‘suonipuod
30 UoReuIquiod e 03 anp 95us|Ng.n: pue SouUelequI dusydsouie Aq pajesauss aue sjusAd 3uiuysi
pJezeH 3uiuysr aup Jo uondusssq

buliybry 99

8102 T 42903120

DT —

D plemoH

Ue|d Uonesilin piezeH Aluno



Howard County Hazard Mitigation Plan October 1, 2018

Impact on Life and Property

People and property are exposed to damage, injury, and loss of life from lightning in
virtually the entire United States (Figure 4.9). According to NOAA, lightning kills an average of
47 people per year. Most lightning-related deaths and injuries occurred when people
were outdoors during summer afternoons and evenings.

Occurrences of the Lightning Hazard

The NCDC database identified six lightning events in Howard County between 1950 and 2016.
Like other hazards, the list appears to only account for events from 1950 onwards. The six events
in the database listed occurred between 1996 and 2006, and caused $935,000 in damage. This
indicates additional events outside this period are unlikely captured in the database. Although many
more lightning events may have occurred, they were not reported to the NCDC.

Table 4.18 below summarizes the significant lighting events that have occurred in Howard County
between 1994 and 2006.

Table 4.18 - Lightning Events in Howard County
Source: NOAA, NCDC

Location Event Type  Deaths Injuries  Property Damage Crop Damage
©) )
5568044 | COLUMBIA 7/8/1996 Lightning 0 0 75000 0
5173739 | COLUMBIA 8/7/2000 Lightning 0 0 100000 0
5265439 | CLARKSVILLE | 8/11/2001 | Lightning 0 0 100000 0
5314399 | CLARKSVILLE | 8/3/2002 Lightning 0 0 500000 0
5421712 | HANOVER 8/10/2004 | Lightning 0 0 55000 0
5515110 | ELLICOTT CITY { 6/1/2006 Lightning 0 0 100000 0

The event causing the most property damage occurred on August 3, 2002, when a lightning strike

destroyed a home in Clarksville along Talon Court. This event caused approximately $602,000 in
property damage.

Howard County experiences a significant lightning event approximately once every two years.
Averaging these seven events over a period of 17 years equates to a 43% annual probability of
future lightning occurrences. The probability of lightning impacting Howard County is presumed to
be about the same as it has been in the past. Based on historical data, the future probability of
lightning strikes is reasonably high with a severe strike impacting the planning area every couple of
years. However, the damage associated with these events is usually minor and not widespread.

4.6.7 Earthquake

Description of the Earthquake Hazard

An earthquake is a “sudden, rapid shaking of the earth, caused by the breaking and shifting of
subterranean rock as it releases strain that has accumulated over a long time 2> At the Earth's
surface, earthquakes may present as a shaking or displacement of the ground. This can cause:

111 NOAA's National Weather Service, Lightning Safety Tips and Resources, available at http://www.lightningsafety.noaa.gov/
112 Department of Homeland Security, Earthquakes, available at https:.//www.ready.gov/earthauakes.
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Howard County Hazard Mitigation Plan October 1, 2018

Earthquakes with epicenters in Central Maryland are rare. Most past earthquakes in Maryland have
been of low magnitude. However, it is possible for earthquakes to occur in this region of the State.
The probability of a severe earthquake in the area is relatively low. However, Howard County could
be affected by very large and distant quakes. Based on past earthquake occurrences in Howard
County, an earthquake in the magnitude 2 to 3 range could be possible in the planning area.

Table 4.19 - Richter Scale

Richter Magnitudes Earthquake Effects

Less than 3.5 Generally not felt, but recorded.
3554 Often felt, but rarely causes damage.
At most slight damage to well-designed buildings. Can cause major damage to poorly
Under 6.0 constructed buildings over small regions.
6.1-6.9 Can be destructive in areas up to about 100 kilometers across where people live.
7079 Major earthquake. Can cause serious damage over larger areas.
8 or greater Great earthquake. Can cause serious damage in areas several hundred kilometers across.
Impact on Life and Property

There are no known deaths or injuries from earthquakes in Howard County. Because of the nature
of the built environment, the effects on life and property in the planning area could be significant if
a large earthquake were to occur. The County is home to many structures that were buiit long
before the advent of building codes, and many of these structures are made of unreinforced
masonry, which is particularly susceptible to damage during earthquakes. Given the relatively low
probability of earthquakes of significant magnitude affecting the area, the potential impacts are
relatively minor. Table 4.20 describes the effects of each scale of earthquake.

Table 4.20 - Modified Mercalli Intensity Scale for Earthquakes
Source: North Carolina Division of Emergency Management

Intensity Description of Effects Corresponding Richter
Scale Magnitude
[ Instrumental Detected only on seismographs
Il Feeble Some people feel it <4.2
1l Slight Felt by people resting; like a truck rumbling by
Y Moderate Felt by people walking
vV Slightly Strong | Sleepers awake; church bells ring <4.8
Vi Strong Trees sway; suspended objects swing, objects fall off shelves <b.4
VI Very Strong Mild Alarm; walls crack; plaster falls <6.1
VI Destructive Moving cars uncontrollable; masonry fractures, poorly
constructed buildings damaged
(X Ruinous Some houses collapse; ground cracks; pipes break open <6.9
X Disastrous Ground cracks profusely; many buildings destroyed; <7.3
liquefaction and landslides widespread
X Very Disastrous | Most buildings and bridges collapse; roads, railways, pipes and <B.1
cables destroyed; general triggering of other hazards
Xl Catastrophic Total destruction; trees fall, ground rises and falls in waves >8.1

Source: North Carolina Division of Emergency Management
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Figure 4.11 Approximate epicenters of historic earthquakes in and near Maryland since 1758
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The likelihood of significant earthquake damage in Howard County is low since the probability of
the area being stricken by an earthquake is relatively low as compared to other parts of the country.
Even though earthquakes do occur occasionally, the County is located in an area of very low seismic
activity. Because of the very low risk associated with this hazard, a simple risk assessment was

completed for earthquakes.

4.6.8 Drought and Extreme

Heat

Description of the Drought Hazard

A drought is a condition of moisture deficit sufficient to have an adverse effect on vegetation,
animals, and humans over a sizeable area.” 7 It usually refers to a period of below-normal rainfall,

but can also be caused by drying bores or lakes, or anything that reduces the amount of liquid water
available. Drought is a recurring feature of nearly all the world's climatic regions. '

Location of the Drought Hazard

Droughts may occur anywhere in the United States. Different regions may be affected by drought
conditions differently (Figure 4.12), depending on normal meteorological conditions (such as
precipitation and temperature) and geological conditions (such as soil type and subsurface water

levels).

17 United States Geological Service, Definition of Drought, available at http://md.water.usgs gov/drought/define html.

118 National Integrated Drought Information System (NIDIS), available at www.drought.gov.

HOWARD COUNTY

A MARYLAND

Page | 93

VIS ION

PLANNING & SONBHIMNG LIS



SNV ONUIRENDD ¥ DHNYIM ANVIANYN
ZQ_ SIA 6 | o8ed AINNOD om<§o@

ejep uonejdidaid pue ainjesadwal s|qejieAe Ajpes. $9sN,, 1SAd {41 (1SAd) Xepu| AlsAss 3y8nouQ)
JawWied sy3 sl JYSNoJp e Jo uoieINp pue AIBASS SU) 9}E[NJed 0] SISIUBIDS AQ pasn poylaw auQ

HNOLIP STUSWISSSSE 3514 SAISUSYAWOD SSXEW LDIYM ‘SWLISY J0BXS Ul SUlsap

03} HYNJIHIP St JYSNOJp ‘ainjeu [euoiSUSWIP-[}NW S)1 01 anQ "24YPIIM JO 3SLI BY] 3Seasdul osje ued
SIYL "AYpIwNy moj pue spuim ysiy ‘saunjessduwia) Y31y se yons ‘sio}de) Jaylo Aq pajeessse aq ued
1Y3noup JO AJISABS BY ] "UoIE}SSSA pue suewny Ag spuewap Ajddns Jajem [euoi3ai se jjam se JuSIXa
Jlydes30a8 pue ‘Ajisusjul ‘uoieinp 3ulpn(oul ‘sJ0328} SNOJAWNU UO Spuadsp AJJaAdS siysnoup vy
pJezeH 1y8noiq ay3 JO JUSIXT pue AJISASS

"AJUNOD) 31U BY3 SSOJIE SOUSLINII0
JO Ajjigeqoud wuoyun e sey piezey 9yl "eale Ag paysindunsip aq jouued Apadoud pue 3|doad
03 $SH JY3NoIp Ul uoreLeA *AJlIaAsS jenusiod Jo SJ103edIpul se pasn aq ued Aduanbaly pue uopeln g

/npa‘juniojuounybnosp/:duy &
- Pl %
e B Q G |- S,
,.ﬂ:nEEmwm«wmuEe nﬂ.v
o} Arawsuins jxe) Bukupduwoosy ses Atea O ¢
ABW BUORIPUOD (20T "SUCIIDUOD 8R0S

-PROIq 1O SeRN00] JONUON HBhYIT oYL

jybro.q jeucpdsax3 va [l -
wBnaig sweix3 ea Il i
WBnosg aseres za [ lsjued sewnD (eucifiey weysapy
WwBnoug edesepop Lo [] eJawg plaeq
Aig Arewisougy 0o | oginy

MNH.M.EHS
(ABojode ‘ABojospAy "B'a) sipuowy g
ueql jeealB Aeaidhy wual-Buo =

(spueissesB ‘syminayube 6'9) syuoLy 9
ueyt e89) LeidA) ‘wueL-uouS = g

Sioedw) JUBKIOP ERIBAIE 0

“SeaAT PoBGW] JqBroIc

103 "wre g plleA

Vo R J031uopy Jybnouqg 's'n

810 ‘Ujodur-BseIgaN JO AYSIAUN “JOJUOW yBnoiQ S31eIs pajiun 1921n0g
JojuojN ysnoig 's'n - 2T anBiy

"SUORIPUOD d3ew!)> pue dLRYdsowsie uo spuadsp uoial Jiyioads
Aue ul 8uun220 ydnosp e Jo AJlligeqoud sy] ‘pasodxs Ajlenba Pa.apisSuod e AJuno) plemoH
Ulym ssiisdoud Jje yons se pue ‘paezey siyy Joy Asepunoq ojyde.80a8 paulyap ou si aaty SY ‘|esousg
Ul uoi8al puejAsely [B1JUSD) BYY Ul pue ‘eale Suluued aupus ayy Inoysnoayy sjgissod Sl y8noiqg

8T0Z ‘T 4940190 _ UBld UoneSmIA pJezeH AJUnod piemol




Howard County Hazard Mitigation Plan October 1, 2018

to estimate relative dryness.” ¥ The PDSI is an important climatological tool for evaluating the
scope, severity, and frequency of prolonged periods of abnormally dry or wet weather. 129

The equation for the PDSI was empirically derived from the monthly temperature and
precipitation scenarios of 13 instances of extreme drought in Western Kansas and Central lowa
and by assigning an index value of -4 for these cases. Conversely, a +4 represents extremely
wet conditions. From these values, seven categories of wet and dry conditions can be defined.
Table 4.21 identifies the values used to define the PDSI. !

Table 4.21 - Palmer Drought Severity Index
Source: NOAA, NWS - Climate Prediction Center 122

Palmer Drought Severity Index
-4.0 or less (Extreme Drought)
-3.0 or -3.9 (Severe Drought)
-2.0 or -2.9 (Moderate Drought)
-1.9 to +1.9 (Near Normal)
+2.0 or +2.9 (Unusual Moist Spell)
+3.0 or +3.9 (Very Moist Spell)
+4.0 or above (Extremely Moist)

Impact on Life and Property

Droughts have the ability to impact many sectors of the economy, and can have far-reaching effects
beyond the area experiencing the actual drought. The impacts droughts may have on a community
are commonly categorized as either “direct” or “indirect.” Reduced crop productivity, increased fire
hazard, reduced water levels, and damage to wildlife and fish habitat are a few examples of direct
impacts. Drought can cause extensive damage to commercial and residential structure foundations,
framing and walls, levees, roads, bridges, pipelines, and other integral infrastructure. Indirect impacts
of drought include increased prices for food, unemployment, and reduced tax revenues due to
reduced supplies of agriculture products dependent upon rainfall.

Al residents of Howard County can potentially be affected by drought conditions, which could
include limitations on water supplies or even create health threats. Summer droughts are generally
associated with increased temperatures, as such elderly persons, small children, infants, and

chronically il persons who do not have adequate cooling units in their homes may be more
vulnerable to illness, injury, and/or death.

The NCDC indicates zero (0) drought events have occurred in the planning area. The drought hazard
affects all residential and commercial building types equally within the planning area.

Occurrences of the Drought Hazard

According to the 2017 Howard County HIRA, Howard County has experienced 13 drought events
from 1950 to 2011. All 13 events occurred between 1995 and 2007. Also note that the events are

119 https://climatedataguide. ucar.edu/climate-data/palmer-drought-severity-index-pdsi
120 Ngtional Weather Service's Climate Prediction Center; Explanation,

http://www.Coc.ncep.noaa.gov/products/analysis_monitoring/cdus/palmer_drought/wpdanote.shtm (last accessed April 9, 2012).
121 NOAA. NWS. Climate Prediction Center. Drought indices — Explanation.

122 iy //www.droughtmanagement.info/palmer-drought-severity -index-pdsi/
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Howard County Hazard Mitigation Plan October 1, 2018

than normal temperatures typically occur several times over a single summer. Extreme heat waves
may occur about once every five years. The passing of a cold front usually moderates temperatures
after a few days to a week. However, it is expected that the duration and frequency of such events
will increase in the coming years due to climate change and overall warming trends '

Impact on Life and Property

The extreme heat hazard can be moderately disruptive to life in the planning area. Vulnerable
populations such as seniors, children, and people with existing health conditions are most at risk.
Although damages from extreme heat hazards are generally seen by individuals, there may be
relatively minor effects on infrastructure, such as overloads on electrical grids.

Occurrences of Extreme Heat Hazard

The NCDC database indicates there have been seven recorded extreme temperature events related
to high heat in Howard County during the period of 1950 to February of 2017. Although the query
results begin in 1950, the first reported event was in 2016. There are undoubtedly additional
extreme heat events prior to 2017 that are not captured in the NCDC database. The database

provides no indication as to why there are no events prior to 2016. Table 4.22 lists the seven
extreme heat events from the NCDC for Howard County.

Table 4.22 - Reported Extreme Temperature Events, Howard County 1950 - 2017
Source: NOAA, NCDC

Damaqge

Central and Southeast Howard 07/25/2016 | Heat 0 0 0.00K 0.00K
Northwest Howard (Zone) 07/25/2016 | Heat 0 0 0.00K 0.00K
Central and Southeast Howard 08/12/2016 | Heat 0 0 0.00K 0.00K
Northwest Howard (Zone) 08/13/2016 | Heat 0 0 0.00K 0.00K
Central and Southeast Howard 08/13/2016 mwwwwm_é 0 0 0.00K 0.00K
Central and Southeast Howard 07/14/2017 | Heat 0 0 0.00K 0.00K
Central and Southeast Howard 08/18/2017 | Heat 0 0 0.00K 0.00K

Based on the seven events between 1950 through 2017, on average, an extreme heat event occurs
one or two times per year. Without additional information regarding past events between 1950 and
2016, it is difficult to develop probability estimates. However, based on the limited NCDC historical

data, extreme heat events will continue to occur in the County at least annually, but with relatively
minor impacts on life and property.

4.7 Methodology for Identifying Hazards of Concern

The Interim Final Rule (IFR) requires all potential hazards that affect Howard County to be profiled
in this section of the HMP. Since this is a County-level hazard mitigation plan, it may be useful to
concentrate on hazards that have a greater impact on the region. Various National, Regional, and

Local sources were used to identify and classify different hazards for Howard County. The criteria
used were:

124 4pid,
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Howard County Hazard Mitigation Plan

October 1, 2018

Impact Total Impact  Property Health & Critical Response Environmental Economic
Ranking Score Damage Safety Facilities Capacity Impact Impact
2 2.75 2 4 3 3 i 1
i 3 2.25 1 3 1 2 2 1
2 w..émmgmmu . 3 2.25 2 3 1 3 1 2
TIES 2.25 2 4 ) 2 2 3
m 6 2 2 2 4 3 2 3
b 2 1 3 3 2 1 1
8 1.5 1 3 1 3 1 2

Table 4.25 Hazard Risk Scores (Likely Scenario)

Source: Howard County HIRA 2017

Risk Ranking Risk Score Likelihood Impact Warning Time Duration
ood 2.65

- Severe Winter
AR e ) 26 4 125 1 1
Hifticane Ziopical 3 229 3375 125 1 1
1 25 3 125 1 1
Lightaing 5 2.09 2875 1 4 1
Tomego 5 209 2875 1 4 1

Storm

Earthquake 7 2.03 2.75 1 4 1
" Wildfire 8 178 2.25 1 4 1

Risk

Table 4.26 Hazard Risk Scores (Worst-Case Scenario)

Source: Howard County HIRA 2017

: Total Risk Score Likelihood Impact Warning Time Duration
. - Ranking
wa.c..%w 2.65 3 1 4
__ Eathquake 3 3.03 2.75 35 4 1
.~ Food _ 2 315 4 2 4 3
* Hurricane /-
H_‘mu._&.wwuwa | 4 297 3.375 2.83 1 2
hining 7 249 2.875 2 4 1
‘Severe Winter
 Weather 1 325 4 2.25 1 3
Tomado /Wind
Storm 5 2.69 2.875 2.5 4 1
Wildfire 8 2.03 2.25 1.5 4 2

These scores were determined using the Risk Tool developed for the 2017 HIRA. The Tool is defined

below in Figure 4.14, while Table 4.27 provides the County’s qualitative hazard ranking.

HOWARD COUNTY

MARYLAND

Figure 4.14 Howard County Risk Tool
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Howard County Hazard Mitigation Plan October 1, 2018

Table 4.27 Howard County Qualitative Hazard Ranking

Rationale Disposition
Floods High Eogg_._? significant i .BU.m.oa. long history of Profite and risk assessment
occurrences in the County, significant annual damages
_._c:_omsww\dﬁ.ﬁ_om_ mm_mﬁzm_v\ high annual anm_u___.a\ with moderate 6 Profile and risk assessment, with
Storm/High Winds severe impacts, potential for widespread losses, history . .
: emphasis on wind hazard
of occurrences in the County
Severe Winter Storms _.__.@: m::cm_.wacmg__q piBlnepaientlie] Profile and risk assessment
. widespread impacts
Tornado/Wind Event oo _.Hécmc___? sﬁmmcamg impacs fesss Profile and risk assessment
generally limited except in most extreme events.
s Moderate annual probability of site-specific events, Profiled, but not part of detailed risk
Wildfires o
with limited impacts assessment
oy Moderate mq:cm_ probability, m:m-muwo_:o impacts, Profiled, but not part of detailed risk
Lightning losses considered moderate except in most extreme
assessment
events
Earthquakes Low annual probability, but potential for significant Profiled, but not part of detailed risk
consequences assessment
Drought (and Extreme High annual probability, but impacts generally limited Profiled, but not part of detailed risk
Heat) assessment

Based on the qualitative ranking above, and utilizing the Impact and Risk Rankings from the County's
2017 HIRA, Howard County's JSC recommended further analysis of the following four natural
hazards in Chapter 5, Vulnerability Assessment and Loss Mitigation:

e Floods

e Hurricanes and Tropical Storm Winds
o Severe Winter Storms

e Tornadoes & Wind Events
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Howard County Hazard Mitigation Plan October 1, 2018

CHAPTER 5: VULNERABILITY ASSESSMENT AND
LOSS ESTIMATION

5.1 IFR Requirement for Risk Assessments

IFR §201.6(c)(2): The NHMP shall include a risk assessment that provides the factual basis for
activities proposed in the strategy to reduce losses from identified hazards. Local risk assessments
must provide sufficient information to enable the jurisdiction to identify and prioritize appropriate
mitigation actions to reduce losses from identified hazards.

IFR §201.6(cN2)ii): [The risk assessment shall include a] description of the jurisdiction’s
vulnerability to the hazards described in paragraph (c)(2)(i) of this section. This description shall
include an overall summary of each hazard and its impact on the community.

IFR §201.8(c)(2)ii} [The risk assessment] must also address National Flood Insurance Program
(NFIP) insured structures that have been repetitively damaged floods.

IER §201.8(cK2)(i(B): [The NHMP should describe vulnerability in terms of an] estimate of the
potential dollar losses to vulnerable structures identified in paragraph (c)(2)(ii)(A) of this section
and a description of the methodology used to prepare the estimate.

IER §201.8(c)\2)if)(C): [The NHMP should describe vulnerability in terms of] providing a general
description of land uses and development trends within the community so that mitigation options
can be considered in future land use decisions.
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Howard County Hazard Mitigation Plan October 1, 2018

Figure 5.1 Conceptual Model of HAZUS-MH Methodology

Hazard —| Economic

EGQ Business
Flood
Wind
Social :

Building Stock |
Critical Facilities

Essential

=—>

Damage Facilities
Transportation
i —
U@:—Oﬂ—.ﬂv,wﬂm E e
Vuinerability : Transportation r——>
Bullding Stock Debris
Schools Utlities ">
Iomvanw TR T P T SN SR BV R TP PR G P b s T v _-
Fire Stations

E.O. Centers || System H..l
Transportation Performance
Untility Tra srtati

5.4 Hazard Vulnerability

5.4.1 General Discussion of Flood Vulnerabilities

Flooding can result from various weather events such as hurricanes, thunderstorms, and runoff from
winter storms. When hurricanes reach inland, they often weaken and become tropical storms. This
frequently brings torrential rain to the region. Likewise, winter storms can cause flooding, as
temperatures rise causing rapid snowmelt. The NOAA's National Climatic Data Center (NCDC)
reports 97 flood or flash flood events (excluding hurricane/tropical storm events) took place in
Howard County from 1996 to 2016. Although the NCDC did not return flood information prior to
1996, historical data shows numerous instances of flooding.

The County is concurrently developing the 2018Flood Mitigation Plan (FMP) update, along with this
HMP update, to ensure plan integration and maximize county, stakeholder, and public participation.
To avoid repetition and to maintain consistency, the 2018 FMP update is incorporated by reference

into this HMP update. Additionally, Appendix E lists all flood related mitigation actions identified in
the FMP,

The Joint HMP/FMP Steering Committee (JSC) reviewed various materials while preparing the flood
assessment to help inform the most effective and coordinated mitigation strategy. Table 5.1

identifies the flood risk-related documents that were reviewed, a brief description, and the year in
which the effort was completed.
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Howard County Hazard Mitigation Plan Qctober 1, 2018

For Howard County, the most significant potential effect of hurricanes and tropical storms is
flooding. In addition, these events could also bring about dangerous high winds. Most of the risk
from hurricane and tropical storm winds in the mid-Atlantic region is related to structural damage
rather than injuries and deaths. Howard County buildings are not especially vulnerable to wind
effects from lower-intensity storms due to limited “mid” or “high-rise” development and strong
building code enforcement.

Unfortunately for this study, accurate data concerning wind vulnerability is slim. In most instances,
this information is not publicly available as private insurance covers wind damage except in the most
extreme circumstances. The only source of information available regarding wind vulnerabilities is
currently NOAA’s National Climatic Data Center (NCDC) . While the NCDC data is useful, under-
reporting may skew statistics. Under this category, the NCDC only listed one “Strong Wind” event
and four "High Wind” events (excluding tornados and thunderstorm winds) between 1950 and 2017
in the database. It is clear that wind events have impacted the County in the past, such as those
associated with Hurricanes/Tropical Storms Agnes, Floyd, Isabel, Irene, Lee, and Sandy. The NCDC
appears to under-report the losses for many hazards including wind. Because of this, the measure

of wind vulnerability is better described as “exposure,” which is the value of the assets which are
potentially at risk.

5.4.3 General Discussion of Winter Storm Vulnerabilities

As discussed in Chapter 4, Howard County is located in a region that is subject to frequent winter
storms. The County is also vulnerable to infrastructure damage from a roof collaspe should the
weight from the snow/ice become too great. The County's comprehensive building codes usually
provide adequate protection against roof damage from snow and ice loading in all but the most
extreme events. Other occurrences during winter storms may include automobile accidents and/or
personal or pedestrian injuries due to road or sidewalk conditions.

Electrical system failures are also an issue, as a sudden temperature drop may cause electrical
systems to malfunction. The large majority of Howard County’s electrical infrastructure is owned
and maintained by private-sector companies, the most prevalent being the Baltimore Gas and
Electric (BGE) Company. These companies are responsible for all maintenance and repair of their
own assets when impacted by snow or ice. Although these systems are vulnerable to the effect of
winter storm hazards, there is no way to quantify these in this mitigation plan.

Unlike flood hazards, there is almost no open-source information about winter storm damages.
Damages to residential structures are covered by private-sector insurance. Additionally, the County
does not keep hazard-specific records about any damages to its facilities.

5.4.4 General Discussion of Tornado and Wind Event Vulnerabilities

Historical incidents of tornadoes in Maryland are very low compared to states in the Central and
Southern parts of the country, however the occurences of thses types of events around the State
are increasing'?’. Although the tornadoes that do hit the State are often relatively low in intensity,
their increasing frequency should not be minimized. In terms of the County’s vulnerabilities, non-

127 Maryland Tornadoes https://www.weather.gov/iwx/events mdtor?6
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Howard County Hazard Mitigation Plan October 1, 2018

experience earthquakes that originate in nearby States, such as those mentioned above. Thus, while
the County may be vulnerable to the effects of seismic events, the improbability of a significant
seismic event in the region garners this hazard a low rating.

In the event of an incident, the vulnerabilities to an earthquake are generally limited to un-reinforced
masonry structures, built prior to the existence of building codes, and are subject to failure when
exposed to lateral loads. As there is no database identifying these types of structures around the
County, it is difficult to estimate, the level to which Howard County is vulnerable to significant
earthquake damage, should one occur in the region. Hazus does provide a basic assessment of
damages and those results are included at the end of Section 5.7.

5.5.4 General Discussion of Droughts and Extreme Heat Vulnerabilities

Howard County is somewhat vulnerable to the effects of droughts and extreme heat. Since the
County is not heavily reliant on agricuiture, the potential effects of a drought is limited to occasional
water restrictions. As extreme heat is always a possibility in the summer months, and tends to
coincide with drought conditions, the County has taken steps towards protecting its citizens during
periods of extreme heat. In addition to cooling centers for those without cooling systems in their
residences, the County disseminates information via social media about actions to take during high

heat conditions. These actions help minimize heat-related illness, injuries, and loss of life throughout
the County.

5.6 A Note on Future Trends

Howard County recognizes that hazards and the risks they present are likely to change from year
to year, and that the emerging issue of global climate change will likely affect how hazards will impact
the jurisdiction. Although there is no way to accurately anticipate these future developments, the

County continually monitors trends in terms of probability and potential impacts as a way to develop
and calibrate mitigation activities.

5.7 Estimate of Potential Losses

This section describes Howard County's potential losses (or otherwise known as risks). The term
vulnerability assessment describes the extent to which physical assets, people, or operations are
damaged when they are exposed to natural hazards. The term Joss estimation is analogous to risk
assessment, and refers to expected future damage resulting from the impacts of natural hazards.

Depending on the type of information available for the analysis, risk can be calculated or estimated
in several different ways.

5.7.1 Flood Risk in Howard County

Flood vulnerability is determined by several factors, the most significant being: (1) exposure, (2)
relative elevation, (3) proximity to floodplain, and (4) physical and operational characteristics of the
assets potentially at risk. Complete information about these factors is rarely available, so one must
use the best information available to assess flood vulnerability.
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Howard County Hazard Mitigation Plan October 1, 2018

One loss estimation measure used is based on a NFIP claims data analysis. Since NFIP’s formation
in 1977, Howard County flood insurance policy holders have submitted 261 claims totaling
$7,469,281. This is a relatively small number given the County’s population and its number of
structures. Other counties throughout Maryland see much higher totals, such as Anne Arundel and
Baltimore County, with 43 and 66 million respectively. Unlike other flood-prone areas in the
Country, the claims in Howard County are concentrated to specific incidents in 1977, 1981, and
most recently in 2016. The low figure, combined with the fact that the with the exception of the
Ellicott City Flood of 2016, many claims were filed over 25 years ago, may be attributed to proactive
planning and policy measures undertaken by the County. Howard County has been assisting
homeowners with making their properties less flood prone, as well as buying out homes that are
most at risk for flooding. It may also be prudent to note that the flood claim data represents only
properties that have flood insurance claims, and not those properties that were flooded but no claim
was filed. See Table 5.4 and Figure 5.2 for county insurance information.

Table 5.4 - Howard County Insurance Information
Howard County Flood Insurance Numbers

_PoliciesinForce 1,032
Insurance In-force whole $287,859,200
Written Premium Inforce §736,191

Figure 5.2 - Historical National Flood Insurance Program Ciaims in Howard County, Maryland 1977-2010
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Howard County Hazard Mitigation Plan October 1, 2018

As of March 27, 2018, MDE reports that there are 14 non-mitigated repetitive loss properties in
Howard County, one of which, is a severe repetitive loss property. There are two mitigated
repetitive loss properties, which were acquired by the County using FEMA funds. Both houses were
removed and the lots are now open space. As repetitive loss information is available from MDE at
any time, and the information is covered by Privacy Act, the County does not include a table in this
Plan Update or maintain a list on its computer network.

Flood Loss Estimates using Hazus v4.2

The 2018 Howard County FMP is an excellent source of detailed information about flood risks and
potential flood mitigation projects in the County, and has been referenced here to offer data on
estimates regarding potential flood losses. The FMP’s section on risk utilizes Hazus to calculate
potential flood losses. The Hazus assessment identified 235 buildings in the County within the
boundaries of the 100-year floodplain. As explained in the FMP, flood depth grids are then
intersected with the buildings’ foundation elevation data to calculate expected losses in a 100 and
500-year flood as shown below in Tables 5.5 through 5.7.

Table 5.5 - Potential Damage in a 100 and 500-year Flood, by Damage Category
Degree of Damage 100-Year Count  500-Year Count

110% 10 30
1120% & 30 55
2130% 25 30
31-40% 20 30
050% 20 20

Greaterthan50% 30 65

Table 5.6 - 100-year Estimated Losses

Study Area mﬁ___amawm_ Residential Building Qa_amamm_ Total Building ~ Total Building Estimated
Building Loss  and Content Loss Building Loss Loss and Content Loss Total Loss

4oo_=:.§m $1,234,000 $1,941,000 $57,000 $1,301,000 $2,184,000 $2,845,000
Elkridge | $620000 $934,000 $19,000 $817,000 $1,843,000 $2,342,000
Ellicott City $7,026,000 $10,589,000 $2,614,000 $9,526,000 $20,449,000 $37,207,000
oo%q Total | $15358,000 $23,319,000 $3,594,000 $19,830,000 $39,620,000 $66,889,000

Table 5.7 - 500-year Estimated Losses
SHi A Residential  Residential Building Commercial Total Total Building Estimated
y Building Loss  and Content Loss Building Loss  Building Loss and Content Loss Total Loss

Columbia $3,388,000 $15,294,000 $247,000 $3,660,000 6,142,000 $8,375,000

m_xma.um $743,000 $1,383,000 $1,147,000 $3,641,000 $9,511,000 $15,510,000
Ellicott City $9,951,000 $14,961,000 $3,650,000 $14,415,000 $30,217,000 $56,014,000
County Total | $26,168,000 $39,862,000 $6,608,000 $35,541,000 §71,722,000 $120,579,000

Figure 5.3 - 100-year Floodplain in Howard County
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Howard County Hazard Mitigation Plan October 1, 2018

estimations that were completed with the Hazus 4.2 software. Since the software provides only
general results, a detailed site-specific risk assessment should be conducted using information such

as structural characteristics, physical surroundings, and occupancies. Several of these data
parameters were estimated for the calculations below.

To model Hurricane impacts to Howard County for this mitigation plan, two Hazus analysis
approaches were utilized, 1) a probabilistic hurricane analysis and 2) a historic hurricane analysis.
The probabilistic analysis in Hazus is based on 100,000 years of modeled hurricane tracks, which is
based on starting points of historic hurricanes with variations in travel direction, strength and size.
Over 300,000 modeled storm tracks were run using these variables. After intersecting these storms
with the county, Hazus looks at the losses generated from each event and determines statistically
which would correlate to a specific return period event. The historic event modeled was Hurricane
Hazel, which came within 25 miles of the western edge of Howard County in 1954. This is the
closest storm track to Howard County based on available historic data.

Probabilistic Hurricane Results

Results provided by Hazus utilized in this report include debris estimates, number of buildings
damaged and potential losses, as shown in Table 5.9 through Table 5.14.

100-Year Results
Table 5.9 - 100-year Probabilistic Hurricane event with 63mph peak gust wind speed
is (Total Tons) Eligyi .

e Tree Debris (Tons) Bric i debris (Tons)

1875 1,000 125

Eligible tree debris is debris that is assumed to be picked up by the county (Table 5.9). This includes
debris put out on the road by residents cleaning up their own property as well as debris in public
spaces that will need to be removed in order for the community to restore full operations.

Table 5.10 - Building Damage Count by General Occupancy for 100-year Hurricane
_. g .- _—

Agriculture 1 0
Commercial 14 0

Education 1 0
Government 1 0

Industrial 5 0
* Religion 1 0
Residential 58 1
Total Count 81 1

Table 5.11 - Total Estimated Loss for 100-year Hurricane
Loss Type : Commercial . Others lotal

Property Damage $9,515,000 §210,000 §70,000 $30,000 $9,825,000
“Business
Interruption $6,000 50 30 30 55008
Total $9,520,000 $210,000 §70,000 $30,000 $9,830,000

Note: Results are rounded fo nearest $5,000
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Howard County Hazard Mitigation Plan October 1, 2018

Figure 5.4 - Hurricane Hazel Peak Gust (mph)

Carroli County

Frederick County

Baltimore County

Montgomery County

Anne Arundel
County

Hurricane Hazel Peak Gust (mph)
[} e5.00-8a.80
[ es.81-88.60
[ ss.e1-90.40
B o041 -92.20
B 5221 -94.00

——= StormTrack - HAZEL

Prince Georga's County

Results from the Historic Hurricane analysis include debris, shelter, and losses, shown in Table 5.15.

Table 5.15 - Estimated Debris from Hurricane Hazel
(Total Tons) Eligible Tree | _ 0od De fons)

Shelter analysis in Hazus is based on a variety of factors including Age, Income, Ethnicity, and Home
Ownership information. This information is provided through the Census Demographic data
included with Hazus, based on the 2010 census. The model predicts that 15 households will be
temporarily displaced, however none are predicted to require short term sheltering. This does not
mean that shelters will not need to be opened, rather it means that those who go to the shelters
would likely not need to stay for an extended duration.

Estimated Losses from Hurricane Hazel
As previously stated, these losses are based on the storm occurring today and damaging the current
built environment. This should not be compared to the actual storm event that occurs in 1954, when

the county was much less developed. The results of this analysis are summarized in Table 5.16 and
expanded upon below.

g
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Howard County Hazard Mitigation Plan October 1, 2018

__Average annual number of winter storm events 6
. Total reported damages —_ $630,500
Annual damages ‘ $30,020

While the Howard County Office of Risk Management maintains general information about damages
to County facilities, it does not record the specific hazard that caused the damage. Unfortunately,
the County also does not retain records regarding additional costs borne by the jurisdiction due to
winter storms. Like most jurisdictions that are exposed to winter storm and ice hazards, the County
forecasts for such response costs in its budget. These expenses typically include increased fire,
rescue, and police services; snow and ice removal; and occasional staff overtime.

5.7.4 Tornado Risk in Howard County

The overall risk of tornadoes in Howard County is low compared to other parts of the Country.

However, there is sufficient exposure to this hazard to perform a simple risk assessment to
characterize potential future losses.

A simple calculation was performed using the same method as winter storm estimates. Again, this
means that the result of the analysis should be regarded as a preliminary indication of the potential
damages. Unfortunately, evaluation of specific previous mitigation actions requires technical
information that was not available for this plan update.

The potential losses/risk calculation is based on the historic occurrences of tornado events. As there
have only been 14 tornado events affecting the County since 1950 according to NCDC,
thunderstorm wind events have been included for calculations. The first results begin in 1969, so
the reporting years encompass 1969 to 2017 (Table 5.18).

Table 5.18 - Data Parameters for Howard County Tomado/Wind Event Risk Assessment
Source: NCDC (1969-2017

Data
Tornado/Thuriderstorm Wind Events e 221
~ Reporting Years 2 it 48
Average Annual Number of Tomado/Thunderstorm Wind Events ‘ 46
~ Totalreporteddamages 5 $5.340,000
~ Annualdamages 2F $111,250

5.7.5 Earthquake Risk in Howard County

As HAZUS has earthquake analysis capabilities, Howard County has included the results of that
analysis to provide a general assessment of risk to Howard County. More frequent earthquake
events in surrounding states have generated more consideration for future events potentially
impacting the County. An annualized loss estimation analysis was conducted, and losses are broken
down between Building Stock (structural, non-structural, content and inventory) and Income Losses
(wage loss, capital related, rental and relocation). Table 5.19 below summarizes the estimated
annualized losses for Howard County.

HOWARD COUNTY Page | 119 vVisIQON

MARYLANOD ALANNING & CONIULING LIC



DIV RHIUIAENOD ¥ PHINNY IS ONVIANYI

NQISIA 0ZT | 984 ALNNOD QYYMOH

Buruyybn
bnoiq
wliols jeardol | sueaLNy

(oLBUSIS Ai2) Aquno) pIemoH 1o SUDUEY PIEZeH ([eJSAQ - T7'G ajqe .

000'/87$ saipadoud |1y enbyey

0SZLLLS sanado:d |y "~ opeliof

02008 (JGON uo paseq) saadoid jfy ULIOIS J3JUIM
000'0£8'6S (31ewnsa onsijiqeqosd snzeH) saiadoud ||y puim sueoiLny
000°0F¥'7$ (uonoafoud suwiejo snzeH Buisn) [enuapISay : Spoold
G99'665'2$ (uonaslosd swiejo gIIN Buisn) jenuapisay Spooj4 ;

p7D
dss0] |B v

dJ [
Suchewnsy sso [enuuy s3eseAy Ajuno) piemoH jo Alewwns - 0z°g s|qe

"AJuno) piemop
104 Bupjuel piezey |jesano 93 In0 sAej uayl TZ'G 3ge L "sanjensed pue ‘suoijouny Jo $3550] ‘saSewep
$934Ip JO suonejndjed uo paseq ale saungy 9YL “AJunoD psemoH Joj ssopeu.oy pue ‘saxenbuyies
‘SWLI03S JSJUIM ‘SPUIM WLIO]S [edidou}/auediuny ‘spooyy 10} SJUSWISSaSSe S Syl 4O synsas ayy
SSZBWIWNS OZ'S 9|qe | 'suoide uoesiiw 3uizniioud pue SuiAyiuapi Jo ssanoud 93 suidaq () ‘pue
-pajueLiem aq Aew Apnys jeuonippe SI3UM sulersdse (g) 1s3asse AJunod ayj 0 a3ewep |erjualod
#50W sy3 Jussaud jeyy spJezey ayj sauuspl (2) “A3UN0D pIemoH 03 sysi Juedylusis 3sow sy3 4o eapl
Ue sspinosd (T) ‘dIAH 3Y1 Ul JuUSWSsasse S 9y "sH04e uonesiiw asoyy Suiziyioud 104 siseq ay3
Saysi|qeise uejd uoje3iiw e Jo uoniod JUSWSSIsse ASH a3 ‘suoioe uonesiyw Jyidads Juswgjdwl
PUE SUIULI3ISP 0] JueOdWl SI 1 S|IYAA *SHSL SPIezey jeinjeu 41y 8dnpas 03 axenspun o} suoipe
Jeym BuIpidap uaym poyow PSZIpJepuels pue jeuoijel e SaIuNWWIOD sapiac.d Suuueld uonesniy

JusuIsSsassY ysiY Jo Alewwing g'g

SJBI[Op puesnoy) 3sa.eau ay} 03 papuno. a.e syNsay 910N

000'/87$ 000'61$ 000°0¢$ 000CZLS 000°2¥$ 000'082$ . [Blof
t ] 1, : N N e 5 : WOWWQA
000's8€$ 000%LS 000'8L$ 000°€L$ 000°07$ 0oo'ores 30015 Buipjing
000Z0L$ 000'G$ 00028 00067 000'L$ 0000 35507 3woduy
[e10] 1BY10 [BLISNpU]  [DIBWIWOY  [euspISeY 1BYI)  Ajiuieg 9|buig adf] sso

°dA| 3ujpiing Aq 585507 pajewys3 yenbues - 41°G 9|qe]

8T0Z ‘T Joqop

UBld uonesniiN pJezeH Alunon plemoH



Howard County Hazard Mitigation Plan October 1, 2018

6.11FR Requirements for Plan Integration

IFR §201.68(ck4)(i): [The plan shall include a] process by which local governments incorporate the
requirements of the mitigation plan into other planning mechanisms such as comprehensive or capital
improvement plans, when appropriate.

6.2 Introduction

Through the dedication and hard work of multiple County departments and agencies, Howard
County continues to maintain a high level of preparedness through the application of hazard
mitigation principles. For example, the County maintains strong flood-control practices, which
includes rigorous permitting procedures which aim to ensure flooding is kept to a minimum in the
region. However, the County is constantly looking for opportunities to implement, update, and
cross-pollinate hazards mitigation principles into various plans, ordinances, regulations, and
programs across the County. This approach ensures that all documents are well-coordinated,

complementary, and that effective hazard mitigation principles are applied in all aspects of County
management.

The subsections below include a review of select planning documents and ordinances used by the
County in the areas of building standards, storm water management, comprehensive planning,
emergency operations and capital improvements programming. Areas where hazard mitigation
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Howard County Hazard Mitigation Plan

October 1, 2018

Page

Current Clause

20 Policy 3.4 Coordinate regional protection of water resources.
) Patuxent and Patapsco Rivers. Coordinate and cooperate with other local,
Implementing : . o g .
20 . regional, and State agencies and organizations on joint watershed planning and
Action ;
management for the Patuxent and the Patapsco Rivers.
. Best Management Practices. Expand current outreach and education efforts to
{mpiementing — i . :
22 AGHiOn promote and assist private property owners with the implementation of best
management practices.
24 Implementing Streams, Wetlands, and Floodplains. Evaluate the effectiveness of current
Action regulations in protecting streams, wetlands, and floodplains.
. improve stormwater management practices throughout the County to help
25 Policy 3.8
restore and protect water resources.
. Redevelopment. Ensure redevelopment is designed and implemented to reduce
Implementing . .
25 Action stormwater runoff rate, volume, and pollution to the maximum extent

practicable.

Recommendation: There are no additional recommendations at this time.

Recommendation: Include an additional implementing action to protect historic resources from the impacts of
natural hazards through preservation-based hazard mitigation solutions.

Development |

Recommendation: Develop a new policy and implementing actions that encourages economic resilience and
encourages business owners to have a business continuity plan for flood and other hazard events.

B\ MARYLAND

: 105 Palicy 8.4 POLICY 8.4 — Ensure the adequacy of water and sewer services.
implementin Wastewater Treatment Plant Capacity. Monitor flows to the Little Patuxent
105 plementing Water Reclamation Plant to ensure sufficient capacity for projected growth in
Action ;
the Planned Service Area.
, POLICY 8.7 - Identify and fund the most cost-effective strategies for Watershed
108 Policy 8.7 . .
Implementation Plan execution.
; . Best Management Practices. Monitor and evaluate the cost-effectiveness of
: implementing . X . . .
28 108 . diverse best management practices to maximize nutrient reduction from the
. Public. Action fund ded
Facilities and L X . - :
Services 119 Policy 8.16 _uo_._.o< 8.16 - 7\_5._3_Nm loss of life, loss of property, and injury due to fire or
k : medical emergencies.
Fire Stations. Construct and staff the new and replacement fire stations in the
19 Implementing current Capital Improvement Program (Waterloo, Elkridge, and Banneker).
Action Renovate and rehabilitate existing fire stations as appropriate to ensure the
continued provision of efficient service.
120 Implementing Underground Cisterns. Continue to construct underground cisterns to support
Action fire suppression in the Rural West.
120 Implementing Fire and Rescue Vehicles. Provide funding to replace fire and rescue vehicles
: ; Action when needed.
i \
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Howard County Hazard Mitigation Plan

October 1, 2018

16.115, (b),
(1-2)

Floodplain Protection. In subdivisions and site development plans containing a 100-year floodplain
(base flood elevation), the floodplain land shall be protected in accordance with one of the following
alternatives.

(1) Deed the floodplain land to the County. Developers are encouraged to dedicate and deed the
land in the 100-year floodplain (base flood elevation) to Howard County as permanent open
space.

(2) Grantafloodplain easement to Howard County. If the floodplain is not dedicated to the
County, the developer shall grant the County right of entry through a perpetual easement

16.115, (c),
(1-2)

Prohibitions on Use of Floodplain Land:

(1) A person shall not store materials of any kind ina floodplain either temporarily or
permanently. Accordingly, building materials and other debris shall not be stored or
discarded in floodplains.

(2) No clearing, excavating, filling, altering drainage, or impervious paving, may occur on land
located in a floodplain unless required or authorized by the Department of Planning and
Zoning...

Protectionof
Wetlands,

‘Streams, and
Steep Siopes

Sec.16.116 -

16.116, (2),

(1-3); (b),
(1-2)

Streams and Wetlands:
(1) Grading, removal of vegetative cover and trees, paving, and new structures shall not be
permitted within 25 feet of a wetland in any zoning district.
(2) Grading, removal of vegetative cover and trees, paving, and new structures shall not be
permitted within:

(i) Fifty feet of an intermittent stream bank;

(ii) Seventy-five feet of a perennial stream bank for Use | streams as classified by the
Maryland Department of the Environment in residential zoning districts and
residential and open space land uses in the NT, PGCC, and MXD districts;

(iii) One hundred feet of a perennial stream bank for Use Il and IV streams; and

(iv) Fifty feet of a perennial stream bank in nonresidential zoning districts.

(3) In residential subdivisions, wetlands, streams, and their buffers shall be located in required
open space or a non-buildable preservation parcel
(b) Steep Slopes.
(1) Grading, removal of vegetative cover and trees, new structures, and paving shall not be
permitted on land with existing steep slopes, except when:
(2) Thereis sufficient area, a minimumn ten feet, outside of stream and wetland buffers for
required sediment and erosion control measures.

Sec.16.119 -
| Highways,
Streets, and
Roads

16.119, (),
(9-12); (c)

General Guidelines. In designing a highway, street, or road system, the following guidelines shall
apply.
(9) The street system layout shall be designed insofar as practicable to preserve natural features
such as streams, wetlands, forest, topography, scenic views, and other natural features.

(11) Street system layout shall provide for the acceptable disposal of stormwater to comply with
provisions elsewhere in this subtitle and the Design Manual.

(12) Where topography or other conditions make the inclusion of utilities or drainage facilities within
street rights-of-way impractical, perpetual unobstructed easements at least 20 feet in width for
such utilities shall be provided across property outside the street right-of-way as determined by
the Department of Public Works.

(c) Grades. Grades of streets shall not exceed the standards of the Design Manual, except that the
Department of Planning and Zoning after consultation with the Department of Public Works may
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Howard County Hazard Mitigation Plan

October 1, 2018

Protection of Water Supply and Sanitary Sewage Systems.
1. New and replacement water supply systems shall be designed to minimize or efiminate
infiltration of floodwaters into the systems.
2. New and replacement sanitary sewage systems shall be designed to minimize or eliminate
infiltration of floodwaters into systems and discharges from systems into floodwaters.
3. Inaddition to the requirements of section 3.808 of this Code, on-site waste disposal

systems shall be located to avoid impairment to or contamination from them during
conditions of flooding.

Additional Application Requirements — Certain Development. A permit application for development
proposals and subdivision proposals having the lesser of five lots or at least five acres in special flood
hazard areas where base flood elevations are not shown on the FIRM shall include:
1. Adetermination of the base flood elevations; and
2. If hydrologic and hydraulic engineering analyses are submitted, such analyses shall be
performed in accordance with the requirements and specifications of MDE and FEMA.

‘Proposals

Development c)

16.705, (e),
: (1-3)
: 16,706, (€),
(-2)
‘ 710~
Subdivision: }
- Proposals and - 16710, (2

In accordance with section 16.115 of this Code, in all flood zones, subdivision proposals and
development proposals shall:
(a) Be consistent with the need to minimize flood damage and are subject to all applicable
standards in this subtitle and the Howard County Building Code.
(b) Have utilities and facilities such as sewer, gas, electrical, and water systems located and
constructed to minimize flood damage.
(c) Have adequate drainage paths provided to reduce exposure to flood hazards and to guide
floodwaters around and away from proposed structures.

Variances

16711, ),
(1-2)

Variance Prohibited.
1. Avariance shall not be issued within any designated regulatory floodway if any increase in flood
levels during the base flood discharge would result.
2. A variance may not be issued for any property located in the Tiber Branch Watershed unless the
variance:
(i) s necessary for the reconstruction of existing structures or infrastructure damaged
by flood, fire, or other disaster,
(i) 1s necessary for the construction of a stormwater management or flood control
facility as part of a redevelopment project;

(iv) Is necessary for the retrofit of existing facilities or installation of new facilities
intended solely to improve stormwater management of flood control for existing
development;

(v} There will be improvement to flood control in the Tiber Branch Watershed at least

ten percent more than what would otherwise be required by law;

Title 18 - Subtitle 9 — Stormwater Management

Plan Topic Current Clause
1 m%..._.m.eaw o (a) The minimum controf requirements established in this section and the design manual are as
 pesign Criteria, | 18.903, (). | follows:
Minimum | (2-4); (b) (2) Control of the two-year and ten-year frequency storm event is required according to the
Conirol design manual and all subsequent revisions if the County determines that additional
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Howard County Hazard Mitigation Plan October 1, 2018

Table 6.3 - Howard County Emergency Strategic Plan Review
Source: Howard County Emergency Strategic Plan, Office of Emergency Management, 2016

aHeRey Om<m_oc u_m:m for a post-disaster business and 8883 economic recovery masmo;\ Sm_qosm to
.m,mﬂmm_n : ensure that County recovery planning addresses economic recovery.
oall

Objectives Develop a recovery plan complete with short-term and long-term recovery strategies.

: Develop plans to establish a County Disaster Recovery Center to provide operational disaster
S mmm_mssomw 8 the 833::_.2 8__925@ a disaster.

Goal - E@ma Eoﬁmnﬂ and E:_umﬁm mmmsﬁ Emssmam mma :mEE_ rmNmam g

zmimm:. improve, and update the mitigation plan.

Synchronize the timelines of all mitigation planning activities

Seek additional mitigation grant funding and ensure match availability as applicable.

Objectives Expand mitigation plan to include manmade hazards.

1 Initiate the mitigation steering committee to implement mitigation planning objectives and
strategies.

Integrate mitigation plans with Department of Planning and Zoning plans.

Qmam an mooOczmg__Q U_m: 5 mitigation moso: _ngm

_ Tailor mamam_é B..m:mamsma funding, projects, m_a u_msa_a __._;_Hzmm mnnoa_za S d:m
o Rl R _.__m.p THIRA, and any qm_méa fisk and vulrierability assessments..

Cwm risk and <:_:m$g_;< assessments to determine funding priorities, m:a to a:moﬁ ooc:Q

.m.nmﬁm.&o investments towards increasing preparedness, reducing risk, and increasing the capacity to
Goal4 respond and recover.
. e Objectives Base mitigation priorities on the findings from risk and vulnerability assessments.

Update and review risk and vulnerability assessments on a reqular cycle.

Use risk and vulnerability mmmmmmsmaw to _%2_2 gaps in u_m::s@ and resources.

G o& | Develop and maw_msma a 8385_.& o:ﬁmmn: EooBa and ama_@ ouuon_._:;_mm to foster
A a_m:o:msﬁm among Eazacm# msa community groups.

Provide easy to understand information on hazard risks to residents oﬁ :_@j :wx areas to
encourage them to take action to reduce risks and build resilience.

wﬂmﬁmm_n Ensure that pre-disaster preparedness, mitigation information, and post-disaster assistance
moa 5 programs and services are available to all people in the community.

Objectives Develop a plan to provide leadership and support, through guidance documents and dissemination

of best practices, to encourage businesses and nonprofits to prepare mitigation and recovery
plans.

dentify and target community preparedness education efforts for communities without adequate
resources
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Howard County Hazard Mitigation Plan October 1, 2018

responsible for planning and responding to natural hazard events that occur within the County. The
primary Departments that plan for, and respond to natural hazard events include:

= Office of Emergency Management (OEM): OEM is the local emergency organization for
emergency management in Howard County and is responsible for “implementing programs
and establishing positions recommended by the Maryland Emergency Management Agency
to meet Federal and State standards.” 122 OEM also develops and implements local and State
emergency management plans for the County. OEM has the responsibility for coordinating
all components of the County’s emergency response capabilities. Those components
include, but are not limited to: the civil defense efforts, fire and police, public health and
emergency medical services, public works, volunteer and any other groups or agencies
contributing to the management of emergency situations. OEM also facilitates public, multi-
government agency planning efforts that enhance domestic preparedness for all hazards.

«  Department of Planning and Zoning (DPZ): DPZ is responsible for “comprehensively planning
for the growth and development of the County” ™ by creating innovative plans and
strategies to address environmental concemns, economic development, housing,
transportation and land use within the jurisdiction. DPZ reviews variances as well as zoning

and subdivision regulations to enhance and protect the health, safety and welfare of its
citizens.

= Department of Inspection, Licensing and Permits (DILP): DILP is responsible for the protection
of public health, safety and welfare through the issuance of licenses and permits. The

Department also conducts inspections as required by law and enforces codes, laws, rules,
and regulations relating to facilities and utilities.

= Department of Fire and Rescue Services (DFRS): DFRS is responsible for the administration
of fire suppression and prevention, fire training, arson investigation, rescue services, and
emergency medical emergencies, within the County. The Department is devoted to
protecting the citizens of Howard County and their property from fire and other hazardous
conditions through public education, fire prevention, code enforcement and professional
emergency response. DFRS is considered a “combination” Department, made up of both
career and volunteer firefighters.

= Howard County Police Department (HCPD): The HCPD is responsible for the operation
and enforcement of the laws, rules, and regulations concerning the following: the
preservation of the public peace, the prevention of crime, the apprehension of criminals
and the protection of the rights of person and property. The Police Department is
dedicated to protecting life and property, enforcing the law, and assisting victims.

= Department of Public Works (DPW): DPW is responsible for the County's capital projects
and also designs, constructs, oversees, and maintains the County's public facilities and
utilities (roads, bridges, water systems, sewerage systems, and draining operations). The
protection of these facilities and infrastructure against natural hazards is of utmost
importance to the advancement of quality of life for County citizens.

127 1d. at 17 § 109 (aX1).
130 Howard County Code tit. 16 § 801 (¢} (2009).
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Howard County Hazard Mitigation Plan Qctober 1, 2018

7.11FR Requirements for Mitigation Strategy

JER §201.68(c)(3) The plan shall include a mitigation strategy that provides the jurisdiction’s blueprint for
reducing the potential losses identified in the risk assessment, based on existing authorities, policies,
programs and resources, and its ability to expand on and improve these existing tools.

IFR §201.8(ck3)i):[The hazard mitigation strategy shall include a] description of mitigation goals to reduce
or avoid long-term vulnerabilities to the identified hazards.

IFR §201.6(c)3)i): [The mitigation strategy shall include a] section that identifies and analyzes a
comprehensive range of specific mitigation actions and projects being considered to reduce the effects of
each hazard, with particular emphasis on new and existing buildings and infrastructure.

IFR §201.68(c)3) (iii): [The mitigation strategy section shall include] an action plan describing how the
actions identified in section (c)(3)(i) will be prioritized, implemented, and administered by the local
jurisdiction. Prioritization shall include a special emphasis on the extent to which benefits are maximized
according to a cost benefit review of the proposed projects and their associated costs.

7.2 Mitigation Goals and Objectives

The mitigation strategy serves as the long-term road map to reduce the potential losses,
vulnerabilities, and shortcomings identified in the Hazard |dentification and Risk Assessment section.

-
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Howard County Hazard Mitigation Plan October 1, 2018

As part of the 2012 HMP Update process, the Steering Committee reviewed and discussed the six
original goals and determined that the last five goals supported the objective of the first goal, namely

the “saving lives and property” and decided to replace these six goals with a single overarching
mitigation goal.

The 2012 mitigation goal statement was: Strive to save lives and protect property within Howard

County. The remaining five goals were enhanced and further developed as objectives for the plan
update as indicated below.

1. Enhance mitigation efforts to reduce vulnerabilities to future natural hazards;

2. Improve preparedness, response, recovery and mitigation functions within the County;
3. Continue to pursue available mitigation funding opportunities for future projects;

4. Continue to engage and educate the public on mitigation natural hazards; and

5. Ensure continual implementation of mitigation actions.

The JSC for the 2018 HMP determined that the goals, and subsequent objectives, should be
modeled after the same six mitigation categories as the State of Maryland Hazard Mitigation Plan
and undertook a comprehensive restructuring of the goals and objectives. Various Howard County
departments and staff, as well as community and business representatives helped establish the
mitigation goals and objectives for this Hazard Mitigation Plan Update.

Following is the list of the 2018 Howard County Hazard Mitigation Plan goals and objectives. The
goals and objectives have been organized to mirror the 2016 Maryland State Hazard Mitigation Plan
categories, to be in harmony with the goals from the State Plan, categorized to match the goals in
the Howard County Flood Mitigation Plan, and to be applicable at the local level. An additional

category of Historic and Cultural Resources has been added in light of the major flood events
affecting the County.

Property Protection

Goal 1: Identify future mitigation actions from lessons learned during preparedness, response, and
recovery activities throughout the county.
= Document and review after-action reports (AAR) and improvement plans (IP) for various
incidents, events, and hazards throughout the county to identify future mitigation actions.
» During response and recovery activities, solicit ideas and recommendations, as well as
experiences, both positive and negative, in order to develop potential mitigation actions.

Goal 2: Identify and pursue available mitigation funding opportunities for future mitigation projects.
= |dentify and apply for grant opportunities that will support structural and non-structural
hazard mitigation projects.
= Identify and apply for grant opportunities that will support hazard mitigation awareness
and training programs.
Provide information to business and property owners on potential funding sources for
private property mitigation projects and actions

>

HOWARD COUNTY Page | 135 V1S ION

MARYLAND PLANKING & COXEULIINE ANE



DSV BNLIAINGD ¥ ORIHNYIN ANYIAUYN i
NQISIA 9eT | 98y AINNOD oxs(,o_%w

"urejdpooyy
1e3A-00T 8y} 40 N0 sapPey (e 2innJ Aue Jo uoRINIISUOD 1DaUIp pue ulejdpooyy seak
-00T 3u3 ur Apua.ind soiijioey jeanLn Aue 104 sanbjuyda} uonesiw azeudosdde AJluap| =
‘SPIEZBY |BINjeU ‘pue)syym o} s|ge Jayaq pue ‘o3 9|geaUINA Ss3] 3.Je ‘AlsA0dal pue
9suodsa. 133sesIp 03 [EYA (SW3SAS uonepodsues) pue ‘sspijian Jayzo pue [eJU303)8 ‘seiyljioey Jamas
PUE J33em) sinjdnuiselyul pue (sjegidsoy ‘suoness aoijod ‘suopess au1y) sani(Idey [EJ1}UD 3unsu3 :4 |eoD)

SSIAIRS AdUsSIIWg

'S}O4S uoflesiw piezey Jaylo
pue Adusij1sal Ajunwwod 8uioddns ajum s32un0sa. |BINJeU 159]0.4d Jey] SUOMDe SZIIOLY =
*SUoRoUNy
uonesijiw pJezey Jayjo pue ‘pooy} apinoid Jely ssoeds-uado PUE s33.nosaJ Jeinjeu 109]0. :g [eon)

UOID3]01d 92IN0Say [EIMeN

‘uols|dwiod Ajpwin
93eJnodua pue ‘ssaugo.d UoRejuswis|dw Uoioe UoIIESIIL SUIWeXa ‘SISeq |enuue UB UQ)
‘uoejusws|duwl
Uoioe uonedniw uppes; Joy Wsiueysw e pue ue(d Ajijiqe3unodoe ue dojaasq 3/ |eoo)

9jendo.idde suaym ‘sueid Aduadiaws/uoesinw AJUnoD yam sugd
Aduadlawsa a1ei8a1u 03 S9IIRUS feuoinisul pue ‘Asgsnpu ‘ssauIsng ojeAlud 88einooug W
"S3DUBUIPIO
pue suejd AJuno?) Suisixa pue mau Ojul ssjdund uonesniw piezey 21e10diodU|
'S3JUEUIpJO pue sueld AJuUnoD JLIO jje yum USISISUOD 3.e sjeod uonediw paezey ainsug :9 |eos)

"Buiuueld asn puej
pue suone|nga. sjeudoidde ysnouy sease plezey ysiy ul Juswdojpasp mau 28eJnodsiq
"S95S0] azjuuuiw pue ajdoad
P3304d 03 Auadoud syeaud pue 2yqnd uo SJ9}SesIp [einjeu 4o Joedwi [euajod sy 9anpay G |eon

SSINSES|N SANEIUSASI]

‘9jertdoidde auaym s)y0.a1a.
[BIN3dNAS 330wWoud Jeyy ‘s10399s a3eAud pue dlignd y1oq 4o} ‘swesSoid SAIJUSDUI poddng
SIEPLJO Pa103)e pue ‘sassauisng ‘s10YsiA ‘Sjuspisal
}98.e1 1eu swies3oud ssausieme pue uonesnps sssupasedaud uajsesip oddns pue dojgasq =
"Ajiqisuodsaus pue ssauaeme [euostad aSeinoous
0} suoioe uonedpiw jeguajod pue SpJezey [einjeu uo ljgnd ay3 s3ednpa pue 98e8u3 i |eony

‘S|euo|ssajo.d juswaeuew AduaSiows
03 >e2ds 10 ‘UuM 393U 03 SUSZID Joy SWSIUBLISUI J0/PUE 'SJUBAS ‘S9RIUNJOAdO SpIAOLY =
‘S[suUEYD eIpSW pajesado
-AJUnod y8nouya pue syuana PaJosuods Ajunod e saAlzeiul pue SSIJAIDE INJO S10WOld  «
(W30) JuswaSeue AousBisuig Jo
SO0 S JO salIARDe pue ‘sapijiqisuodsal ‘sa|o. 33 U0 AJUNWILIOD 3y} 33edNpa pue 98e8u3 :¢ [eon)

SSUSIEMY pUE UOREINp3 JNjgng

8T0C ‘T 499010 ueld uonesniin psezeH Ajunor) pJemo



Howard County Hazard Mitigation Plan Qctober 1, 2018

= Ensure roads/access to facilities located near the 100-year floodplain are not impeded.

Structural Projects

Goal 10: Reduce potential disruption of the County’s critical infrastructure during hazard events.

= Ensure regular maintenance of the County's critical infrastructure that lies within the 100-
year floodplain.

= Identify vulnerable existing critical facilities and infrastructure and encourage pre-disaster
retrofit.

= Coordinate with the managing entities for any privately-owned infrastructure, including
dams, retaining ponds, and berms, to encourage regular inspections on all structures, and
improvements when and where warranted.

Historic and Cultural Resources

Goal 11: Protect historical and cultural assets across the County from flooding and other natural
hazards.

e Utilize historical preservation data to identify protective measures for historical properties
and cultural resources.

Further description of the action categories are found in the sections below.

7.2.3 Mitigation Categories

In formulating the 2018 Mitigation Strategy, the J5C explored six mitigation categories for attaining
the Plan's goals and objectives. These include: Prevention, Property Protection, Natural Resource
Protection, Structural Projects, Emergency Services, and Public Qutreach and Education. These
categories formed the basis of the mitigation actions in the Plan Update. Descriptions of these
categories and examples for each category are included below:

1. Preventative Measures
Preventative activities are those that are performed to keep hazard related issues from
exacerbating in the community. They are effective in reducing a community's future
vulnerability, particularly in areas where development has not occurred. Examples of
preventative activities include: zoning and subdivision regulations; building code; hazard
mapping, open space preservation; floodplain regulations; stormwater management;
drainage system maintenance; and capital improvements programming.

2. Property Protection
Property protection measures include those actions that can be undertaken by private
homeowners, so their structures can: better withstand hazard events, be removed from
hazardous locations, or can be insured to cover potential losses. Examples include:
acquisition; relocation; building elevation; critical facilities protection; retrofitting (i.e., wind

proofing, flood proofing, seismic design standards, etc.); insurance; drainage; and safe room
construction.
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Howard County Hazard Mitigation Plan October 1, 2018

The County currently addresses and will continue to address NFIP compliance and requirements in
the future through:

7.3.1

7.3.3

Does the County make the Flood Insurance Rate Map and Flood Yes. These are available digitally through
Insurance Studies available to the public? Where are these documents FEMA with links provided on County website.
housed within the County? They are also available at County libraries.

Flood Identification and Mapping

The County makes the Flood Insurance Rate Map and Flood Insurance Studies available to
the public. These documents are housed in the County’s Stormwater Management Division
(Bureau of Environmental Services). They are also available at County libraries.

All Letters of Map Revisions (LOMRs) are reviewed by County officials. If during the
subdivision review process a new development determines a reduction in the floodplain
delineation of the FIRM floodplain, the developer is required to address FEMA requirements.
The County provides advice to community residents regarding elevation certificates and
Letter of Map Amendment (LOMA) applications.

The County maintains records of approved letters of map change.

Floodplain Management

Restrictions on flood plain use are enforced through the subdivision and building permit
process.

All proposed development requires plans to go through the County's subdivision approval
process or to acquire a building permit for new structures. However, County Code prohibits
any new structures in the 100-year flood plain.

All new structures are required to be at least two feet above the 100-year base flood
elevation.

Flood Insurance

The County is committed to educating residents about the value and availability of flood
insurance. An annual letter is sent to residents explaining the importance of flood insurance
and where it may be obtained.

The County will assist residents in interpreting the FIRM and County flood studies to
determine the resident's property's flood plain status, and offers advice regarding elevation
certificates and LOMA applications if asked.

The previous Community Assistance Visit was conducted 2012 and, as of that date, Howard
County was found to meet the requirements for continued participation in the NFIP. This

year's CAV was scheduled for May 15, 2018. The visit was successful and formal
report/feedback is currently pending.

Table 7.1 - Howard County Flood Insurance Program Continued Compliance Questionnaire

Flood Identification and Mapping

Wil the recently developed Digital Flood Insurance Rate Maps be made See ahove
available to the public as well? How? ¢ above.
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Howard County Hazard Mitigation Plan October 1, 2018

Specific mitigation actions have been derived from the goals and objectives developed by the JSC.
Additionally, this section includes mitigation actions determined to be “in progress” or “ongoing”
from the previous Flood Mitigation Plan and as such, have been carried over in this update.

In addition to those actions carried forward from the original plan, 19 new actions were developed
for inclusion in the Plan Update, which resulted in a total of 40 mitigation actions. Once these

actions were finalized, an implementation strategy was developed, which identified the following for
each of the mitigation actions:

e Related hazard(s);

o Lead Departments for implementation;

e Funding source (Federal, State, County funds or grants);
¢ Estimated cost;

o General timeline; and

¢ Mitigation category.

The new mitigation actions developed have been classified in the same six categories as the goals
and objectives. For each action item, the relevant category is identified. The agencies responsible
for implementation, applicable funding sources, an approximate cost, and general timeline for the

implementation of each mitigation action are also included. All of these actions and attributes are
identified in Table 7.4.

It is important to note that each of the responsible agencies listed below have ever-expanding
responsibilities with limited staff resources. In order to accomplish many of these actions, strategies
will have to be employed to either secure additional help or rearrange short-term priorities.

A detailed list of funding sources is provided at the end of this chapter. The abbreviations used
below in the mitigation actions table refer to the funding resources listed in that section.

7.4.7 Evaluating Mitigation Actions for Cost-Effectiveness

In accordance with FEMA mitigation planning requirements, the Natural Hazards Mitigation Plan
Steering Committee evaluated the cost-effectiveness of each of the actions listed in the table below.
This usually involved coordination and discussions with the specific departments and individuals in
the County that will be responsible for implementing the actions. In many cases, the actions listed
in the table are part of larger mitigation strategies, or are studies intended to be precursors to

potential mitigation actions, if the actions are determined to be feasible and cost-effective through
more detailed evaluations.

The County used three sources to develop the actions below: (1) the original Natural Hazard
Mitigation Plan; (2) other plans and documents such as the Capital Improvement Plan; and (3) directly
soliciting information from County departments and individuals with specific knowledge of certain
kinds of hazards and actions. Although there was generally little information available about cost-
effectiveness available from any of these sources, the County sought this information and reviewed
it where available. Regarding the feasibility of the listed actions, as part of the interim review of the
HMP update document, this and other sections were circulated to members of the JSC for technical
review. As part of that process, the members were asked to provide a preliminary assessment of the
feasibility of the actions; only actions that were determined to be feasible are included in this update.
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Howard County Hazard Mitigation Plan October 1, 2018

Table 7.3 Acronyms for Mitigation Action Item Implementation Table

Acronym Definition
BOE Board of Education
CDBG Community Development Block Grant
CERT Community Emergency Response Teams
cp Capital Improvement Plan
COOP Continuity of Operations
DFRS Department of Fire and Rescue Services
DILP Division of Inspections, Licensing, and Permits
DNR Department of Natural Resources
DPW Department of Public Works
 DPZ Department of Planning and Zoning
DRP Department of Recreation and Parks
EMPG Emergency Management Performance Grant
FEMA Federal Emergency Management Agency
FMA Flood Mitigation Assistance
HMA Hazard Mitigation Assistance
HMGP Hazard Mitigation Grant Program
MDE Maryland Department of the Environment
MDOT Maryland Department of Transportation
MEMA Maryland Emergency Management Agency
OEM Office of Emergency Management
PDM Pre-Disaster Mitigation
PHEP Public Health Emergency Preparedness
PIO Public Information Officer
RLP Rural Legacy Program
SHA State Highway Administration
TBD To be Determined
UASI Urban Areas Security Initiative
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Howard County Hazard Mitigation Plan October 1, 2018

lementation of Mitigation Actions

Table 7.4 - Prioritization and Imp
Prioritization Implementation

Mitigation
Project Description : s) Lead Agency Life/Safety ~ Admin/Tech Cost Funding Est. Cost Timeline Action

. T
Impact  Assistance  Ranking al Source Category

Ongoing/In Progress Actions (From Previous Plan)

Establish pre-disaster debris contracts and craft DPW - Bureau of ] County Funds Staff Time Emergency
4 debris site MOUs with appropriate County Environmental Services, 3 i { A Services
| agencies and regions. All Hazards Solid Waste (Operations 2 5 5 E 12
o1 Division) |
! Implement the operational strategies and Cistemn DFRS 1 ‘ County Funds Staff Time Ongoing Emergency
.| Plan for dealing with rural water supply during Drought 6 5 5 39:.296 Services
o protracted drought events. ;
Continue to educate key emergency OEM 1 | UASI; EMPG; $50,000- Ongoing
| management stakeholders (Executives Cabinet i 1 2 County Funds 100,000
. | and Emergency Management Operations Group All Hazards 2 5 3 10 Emergency
g members) by conducting trainings and exercises. ‘ i { Services
1 Conduct a feasibility study to identify existing DPW - Bureau of PDM; HMGP Staff Time Ongoing Emergency
County-owned Class 4 buildings, and establish Facilities ! Services
| policy that all existing and new County-owned 1
{ Class 4 buildings and critical facilities are Allifezards . 4 800 K
{ hardened and considered for incorporating safe
4 | rooms.
"7 | Develop an Emergency Preparedness, Training, OEM EMPG; UASI; Staff Time Ongoing Emergency
and Exercise Plan that includes a regular All Hazards 9 5 5 12 County Funds Services
5 maintenance plan and an annual budget. ; ;
Establish a pre-EMAC personnel and equipment OEM County Funds; Staff Time Ongoing Emergency
| identification process to deploy County personnel Urban Areas Services
and equipment to surrounding jurisdictions All Hazards 6 i 5 | 16 | Security Initiative
5 and/or regional/national disaster events. (UASI)
Continue to enhance and develop mutual aid OEM ' County Funds Staff Time Ongoing Emergency
agreements with neighboring jurisdictions and Al Hazards 6 | 5 5 16 Services
7 state partners.

, ’
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Howard County Hazard Mitigation Plan

October 1, 2018

Action

ID

Mitigation
Project Description

Departments involved in snow emergency

response.

Hazard(s)
Mitigated

Lead Agency

Life/Safety

Impact

Prioritization

Admin/Tech

Assistance

Cost
Ranking

Total

Funding
Source

Implementation
Est, Cost Timeline Action

Category

consequence management.

Continue regular maintenance program for the

Management, and
Health Department

Continue to maintain and update an annual plan DPW, DRP, DFRS County Funds Staff Time 0Ongoing Emergency
‘| to supplement Public Work's snow removal Winter Storm / ‘ Services
| teams with Department of Recreation and Parks Nor'easter 6 5 5. 6
g and Fire Department personnel. ‘
| Educate all building safety coordinators about Risk Management | County Funds Staff Time Ongoing Emergency
- | safety, evacuations, appropriate assembly areas All Hazards 2 5 5 12 Services
K and shelter-in-place guidelines.
£ Combine the Natural Hazards Mitigation Plan and OEM, DPW - SWMD County Funds; $50,000- 1 year Preventative
: Flood Mitigation Plan to ensure annual review All Hazards 10 q 3. 16 EMPG 100,000 Measures
B cycles are synchronized. ;
{ Establish a comprehensive critical infrastructure HCPD, OEM, DFRS, DPW, “1 UASI; Capital Staff Time Ongoing Preventative
| protection program that focuses on security and DTCS, Risk Budget; County Measures
All Hazards 10 b 5 20 Funds

County Funds

Staff Time Emergency

Services

Ongoing

| county's emergency generators that includes a All Hazards 2 5 5 12
9p 1| schedule to change filters, etc.
t 1 Increase public awareness on wildfires by OEM / DFRS EMPG $10,000 Ongoing Public
1 providing outreach and education on T \ . Education
; | urban/wildland interface and increasing buffers Willpe - i P L2 and Outreach
23| and defensible spaces to reduce vuinerability
| work with County departments and strategic OEM County Funds Staff Time Ongoing Public
| partners to better serve at-risk populations Education
{ (elderly persons, homeless populations, persons and Outreach
| with physical or mental disabilities) through All Hazards 6 5 5 16
| effective public outreach on various hazards and
A i monitor for gaps in providing emergency services
24 | tothose populations.
y’
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Howard County Hazard Mitigation Plan

October 1, 2018

Mitigation Prioritization Implementation
Action Project Description Hazard(s) Lead Agency Life/Safety ~ Admin/Tech Cost Funding Est. Cost Timeline Action
D Mitigated Impact Assistance Ranking Source Category
When updating the County's area plans and County Funds Staff Time Ongoing Preventative
| comprehensive plan, include hazard mitigation ¢ Measures
{ considerations to reduce risk to natural hazards All Hazards 6 3 5 14
2 | throughout the County.
{ Ensure that applicable codes and ordinances, DILP/DPZ County Funds Staff Time Ongoing Preventative
! such as butldlng codes, floodlplaln ordln:?nces, All Hazards 6 5 5 16 Measures
) wetland protection, and erosion and sediment
35 | control standards are consistently enforced.
Utilize tracking reports during the annual review OEM County Funds Staff Time Ongoing Preventative
| process to 1de(1t|fy potenha} barriers or All Hazards 9 5 5 12 Measures
| hindrances to implementation of hazard
36: | mitigation activities and projects.
Consider natural resource preservation and land DPZ; Admin. - 0CS County Funds Staff Time Ongoing Natural
| use planning initiatives that ensure natural Resources
-} resource areas that provide hazard mitigation All Hazards 6 5 5 16
| benefits, remain open spaces, to retain the
a7 natural benefits they provide.
| Continue to educate homeowners on the OEM County Funds Staff Time Ongoing Public
| potential risk of earthquakes and on safet Education
| fechniques to follow during and after an ’ EiGike 2 g 5 12 and Outreach
38| earthquake.
Collect information and develop a queryable OEM County Funds Staff Time 1-2 years Emergency
database of specific hazard events that caused ) Services
) All Hazards 2 1 5 8
: any damages to County infrastructure and
39° | critical facilities.
Maintain the tree and brush trimming program to DRP; DPW -Facilities County Funds Staff Time Ongoing Emergency
protect access to critical facilities and to prevent Services
emergency services from being disrupted due to All Hazards 2 5 5 12
falling trees or branches, before and/or after a
40 hazard event.
ke
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Howard County Hazard Mitigation Plan October 1, 2018

Table 7.5 identifies the highest priority projects based on their total scores.

Table 7.5- Highest Scored Mitigation Actions

Score

12 Continue to adopt the most updated version of the National Electrical Code (NEC). 20

15 Evaluate each County department's ability to maintain a suitable workforce during a o
protracted disaster.

21 Establish a comprehensive critical infrastructure protection program that focuses on security 20

| and consequence management.

26 Maintain requirements to continue recognition as a Storm Ready Community (by the National 20
Weather Service StormReady® Program).

28 Continue to utilize FEMA's Integrated Public Alert and Warning System (IPAWS) for sudden

20
‘ onset hazards such as tornados, thunderstorms, or flash floods.

31 Encourage local businesses and local industry owners to develop a business continuity plan 20

and provide educational materials.

7.6 Deleted, Combined, and Removed Actions

Action items from the original 2012 Hazard Mitigation Plan that have been completed, deemed
infeasible, or merged/combined with another action item have been removed from this plan. Those
actions are itemized, described, and justified in Table 7.7 below.

Definitions for the status updates are given in Table 7.6 below, while Table 7.7 shows the status
from the 2012 Hazard Mitigation Plan

Table 7.6 Status Update Definitions

Definition
In Progress Work has been initiated on these actions. These projects have a definite end-date.
On-Going Actions that are performed on a regular and continuous basis by the County.
Completed The department has completed the action since the development of the 2012 plan.

Not Applicable | Actions that were deemed by the JSC to not apply to the HMP.

Cancelled SWM or OEM has decided to terminate the project.

Infeasible After further study this project was deemed to be infeasible based on benefit/cost analysis,
engineering study, or other criterion.
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ward County Hazard Mitigation Plan !

October 1, 7

Action Item Description / Benefits

Table 7.7 Cancelled, Completed, or Removed Actions from the 2012 Hazard Miti

Status

gation Plan

Through partnerships with the Maryland Department of Natural Resources, the
Department of Recreation and Parks and the Columbia Association, identify Not the purview of DRP. This action item is infeasible, cost
A areas within the County where hazards exist in the wild land/urban interface Infeasible prohibitive and environmentally sensitive. DFRS has no
setting. Work with the appropriate organizations to develop strategies to remove authority or funding to require fand owners to complete this
the accumulation of hazards and excessive fuels (trees, trash, etc.) within the requirement other than what is already required in the fire code.
| identified areas.
Based on Cost-Benefit Analysis, and environmental analysis this
Based on the results of the identification process in Item 2, initiate a process to . = .d?t.e = mfe asIENE actxo.n' item s infeasible, cost
3 . A Infeasible | prohibitive and environmentally sensitive. DFRS has no
remove sources of fuel in potential wildfire areas. ) . . .
authority or funding to require land owners to complete this
requirement other than what is already required in the fire code.
Partner with the Maryland Department of Natural Resources - Forest Service to . Howard County is in a low-risk fire zone according MD
¥ pdae - S . Infeasible
explore the possibility of Howard County becoming a "Fire wise community. Department of Natural Resources.
Devise a robust public outreach plan/program to educate the general public and
stakeholders on how to prevent, prepare for, and recover from natural hazards. -
{ Refer to the FEMA Iibrars for informztion on various topics and tailor information Completed | This s the ReadyHoCo Outreach Program
to fit the needs of the County.
Update the County and OEM websites with pertinent hazard preparedness and
g mitigation information, including downloadable documents and web links for Completed | On the site
FEMA, MEMA, National Oceanic and Atmospheric Administration and the
National Weather Service.
15 l(;c;lr;:trinue to identify all existing critical infrastructure and then create a GIS map Completed | Layers available in Countyview o
17 | Install transfer switches at all County designated shelters. Complete | Alf four shelter sites have generator power.
. _ In We technically can't do work on private property, so we have
19 Develop a policy setting out County's role in curbside debris pick up. Develop list Tomiess/ developed a volunteer management plan that allows us to
of contractors for debris removal for private property. Infeasible connect property owners with non-profit groups that can assist
them
o gk
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Action Item Description / Benefits
Survey streams above “critical public facilities” to determine where maintaining
debris free stream flow is required to avoid an ‘imminent hazard” to those
facilities and then create a GIS layer.

Status

Infeasible

It is impractical to develop a GIS layer as these locations change
frequently over time.

52

Purchase 800/900 MHz radios for Debris Management Team (9 vehicles).

Completed

They are now available from radio cache.

53

Develop a Department of Public Works DOC (Department Operations Center) at
the Bureau of Utilities facility.

Completed

54

Plan and design a hardened/secure facility at the PSTC for a future 911
Communications Center and Emergency Operations Center that meets all
applicable homeland security and fire safety codes, regulations and standards.

Cancelled

That site has not been determined to be the site of a future
EOC/Dispatch Center

57

Conduct flood study of the 2011 Ellicott City flashflood during TS Lee to
determine why/how it happened and what mitigation actions can be taken to
prevent or reduce the hazard in the future.

Completed

MARYLAND
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Howard County Hazard Mitigation Plan October 1, 2018

7.7 Existing Plans, Policies, Programs, and Resources

In order to ensure that the County can accomplish its suggested hazard mitigation actions through
its existing mechanisms, the County's existing authorities, policies, programs, and available
resources, have been identified. A detailed analysis of existing plans and programs is included in
Chapter 6 of this updated HMP.

Comprehensive plans, Zoning, Subdivision and Land Development Regulations are administered by
the Department of Planning and Zoning. The County's Building Code (including the Residential
Code, Mechanical Code, Energy Conservation Code and Life Safety Code) is administered by the
Department of Inspections, Licenses and Permits. The County’s efforts to implement and integrate

hazards mitigation principles throughout its various plans, ordinances, regulations and programs
are well-coordinated and further outlined in Chapter 6.

County Departments that are typically the most involved in mitigation activities include those in
planning, public works, licensing and inspections, and emergency management. Staffing details for
those Department are outlined below.

« Department of Planning and Zoning (DPZ)

The Department of Planning and Zoning has a total of 53 personnel and is comprised of six
divisions that work on various subject matters, including Community Planning, Development

Engineering, Land Development, Research, Resource Conservation and Zoning
Administration.

The five staff in community planning work on long range projects such as the Ellicott City
Master Plan and the county’s general plan.  The Development Engineering is comprised of
six staff who work on various engineering-related issues - in particular, items related to
transportation and storm water management. The 10 staff in land development are
responsible for overall plans review. The seven staff in research are responsible for census,
data management and demographic reporting. The six staff in Resource Conservation
address issues with either a historic, environmental or agriculture focus.

Transportation policy and planning are managed by the Office of Transportation and now
fall under County Administration’s authority - and is staffed by seven people. This office
also coordinates the County role in the Regional Transportation Agency.

o Department of Public Works (DPW)

The Department of Public Works consists of five different Bureaus and the Director’s Office
including Real Estate (20 personnel): Bureau of Environmental Services (50 personnel);
Bureau of Engineering (53 personnel); Bureau of Facilities (67 personnel); Bureau of
Highways (121 personnel), and Bureau of Utilities (139 personnel). It is one of the largest
Departments in Howard County government.

o Department of Inspections, Licenses, and Permits (DILP)
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Howard County Hazard Mitigation Plan October 1, 2018

equipment, training, and exercise needs of high-threat, high-density Urban Areas, and to assist
these areas in building and sustaining capabilities to prevent, protect against, mitigate, respond
to, and recover from threats or acts of terrorism.

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

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

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

o Emergency Management Performance Grants (EMPG) - The EMPG program provides resources
to state and local governments to develop an all-hazards planning approach to emergency
management and to sustain and enhance all-hazards emergency management capabilities. Every
State is eligible for a percentage of the available funds and is intended to sustain the core
capabilities of the five (Prevention, Protection, Mitigation, Response, and Recovery) mission
areas.

e Maryland's Community Resilience Grants - Maryland's Community Resilience Grants combine the
funding previously available under CoastSmart and Green Infrastructure Resiliency Grant
programs. Leveraging federal dollars with newly available state funds to address resiliency in
Maryland, the state is better able to promote and support comprehensive, holistic planning and
implementation projects through this new grant program. The grant program takes a holistic,
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Howard County Hazard Mitigation Plan October 1, 2018

CHAPTER 8 - PLAN MONITORING AND
MAINTENANCE

8.1 IFR Requirements for NHMP Monitoring and Maintenance

Requirement §201.8(c)4)(i): [The plan maintenance process shall include a] section describing the method
and schedule of monitoring, evaluating, and updating the mitigation plan within a five-year cycle

Requirement §201.6(c)4)i): [The plan shall include a] process by which local governments incorporate

the requirements of the mitigation plan into other planning mechanisms such as comprehensive or capital
improvement plans, when appropriate.

Requirement $201.8(c)4)i): [The plan maintenance process shall include a] discussion on how the
community will continue public participation in the plan maintenance process.

8.2 Update Process Summary

Upon completion, the plan will be submitted to MEMA and FEMA for review and approval in Fall
2018. The HMP will also be formally adopted by the County Council in late-Fall 2018. Once the
HMP is adopted by the County Council, it will be sent for review and approval by both MEMA and
FEMA in late-Fall 2018. This County Hazard Mitigation Plan Update is intended to be a ‘living
document’. Plan adoption is not considered the final step in the planning process, but rather as a
first step to 'realization’. The plan monitoring and maintenance schedule is a cycle of events that
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Howard County Hazard Mitigation Plan October 4, 2018

1. On the recommendation of the County Executive, or on its own initiative, the County may
initiate an NHMP review at any time.

2. At approximately the one-year anniversary of the NHMP's re-adoption, and approximately
at the same anniversary every year thereafter.

3. After a natural hazard event that appears to significantly change the apparent risk to County
assets, operations and/or citizens.

4. When activities within the County, region or State significantly alter the potential effects of
natural hazards on County assets, operations and/or citizens. Examples include completed
mitigation projects that reduce risk, actions or circumstances that increase risk.

In addition to the circumstances listed above, revisions that warrant changing the text of this NHMP
or incorporating new information may be prompted by a number of circumstances, including
identification of specific new mitigation projects, completion of several mitigation actions, or
requirements for qualifying for specific funding. Minor revisions may be handled by addenda.

Major comprehensive review of and revisions to the Howard County NHMP will be conducted on
a five-year cycle. Anticipated adoption of this plan will be in Fall 2018, and the NHMP will enter its
next review cycle in 2022, with adoption of revisions anticipated by early 2023. The JSC will
reconvene to conduct the comprehensive evaluation and revision to include the identification and
prioritization of additional mitigation action items as required.

8.6 Benefit-Cost Analysis

A benefit-cost analysis determines the cost effectiveness of a project to minimize damage or prevent
damage from future hazard events. By determining the benefit-cost of the proposed mitigation
project, it will provide the communities, as well as project developers, with additional knowledge
about the feasibility of the proposed mitigation alternative. If the costs outweigh the benefits, then
other alternatives that are more effective can be identified to accomplish the Plan’s goals.

8.7 Continued Public Involvement

The preparation of this Plan has involved the public throughout the process through public meetings
and via newspapers, the Internet, and social media. Howard County is dedicated to continuing to
solicit public participation during the five-year update as required by FEMA. Copies of the Natural
Hazard Mitigation Plan Update will be provided to the public libraries and be placed on the County’s
website, along with a mechanism for submission for comments. Additionally, annual update meetings

should be open to the public, and an advertising and outreach campaign undertaken to encourage
the public to attend and provide comment.

Upon adoption of the updated 2018 NHMP, the public will be notified of any substantial changes
to the document prior to the next scheduled update in early 2023. Any changes proposed by the
JSC that are considered significant, will be distributed to the list of stakeholders identified in Chapter
3, Planning Process. The JSC will then review all suggested changes and make recommendations for
revisions to the plan as deemed appropriate and/or necessary.
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Howard County Hazard Mitigation Plan October 1, 2018

Hazard Mitigation Plan
Sample Annual Report Form

Progress Report Period to
Next Plan Update

Project Title Project ID #

Project Type: (select one)

County Project Municipal Project
Responsible County Agency(ies) or Municipality
Address:
Contact:
Title:
Phone:
Email:

Project Description:
Project Status (select one)

Completed In Progress Not started/delayed Modified Cancelled

How many people were protected by this action?

Were there any structures mitigated? if so, how many?
Explain:

Obstacles/challenges/delays incurred:

Method to resolve obstacle/challenge/delay:

Next steps to be accomplished over the next reporting period:

Other comments:
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Howard County Hazard Mitigation Plan October 1, 2018

APPENDIX A: MEETINGS

VISION

PLANNING & CONSULTING LLC

Howard County
2017 Hazard Mitigation & Flood Mitigation Plan Update

Steering Committee Meeting #1
Agenda
Date: December 7, 2017
Time: 2:00-4:00pm

Introductions

m Howard County Bureau of Environmental Services
m Howard County Office of Emergency Management
m Consuitants - VPC

Project Overview Presentation
A.1.Purpose and background
A.2.Key players
A.3.Planning process
A.4.Hazards and definitions
A.5.Risk Assessment and GIS Data

A.6.Plan integration
A.7.Existing County Plans and Reports

A.8.Mitigation Actions
A.9.Implementation Plan

A10. Project schedule

1.0 Meetings — Steering Committee/Stakeholders and Public
m Progress fo date

Goals and Objectives Exercise
(1) Review 2010 Flood Mitigation Pian Goals and Objectives

(2) Review 2012 Hazard Mitigation Plan Goals and Objectives
(3) Discuss additional Goals and Objectives

Open Discussion
(4) Hot Topics
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Howard County Hazard Mitigation Plan October 1, 2018

2018 Howard County Hazard Mitigation/Flood Mitigation Plan Update
Steering Committee Meeting #1
December 7, 2017 — 2:00pm-4:00pm
Ligon Building, 3450 Courthouse Drive, Ellicott City, MD

Meeting Summary by Andrew Estrain, Vision Planning and Consulting

Attendees were given a brief introduction to the Consulting firm Howard County has contracted
for the Fiood and Hazard Mitigation Plan Update process, Vision Planning and Consulting (VPC).
VPC representatives working on the project, Ashley and Andrew, introduced themselves and
introductions for the members of the steering committee in attendance were given. VPC
presented and discussed the project purpose and background, key players, steps in the planning
process, county hazards, a risk assessment preview, plan integration efforts, future mitigation

action development, project schedule, future meetings, and existing County HMP and FMP goals
and objectives,

VPC worked with Committee members to examine and refine each of the goals and objectives
laid out in the previous plans for both the Flood Mitigation Plan and the Natural Hazard Mitigation
Plan. Each goal and objective was evaluated for clarity, cohesiveness, and relevance.
Terminology was discussed, and suggestions made to help the plan, goals, and objectives
become more actionable and be more comprehensible to the responsible implementing agencies
and to the general public. These goals and objectives will be sent to the steering committee
members to give those who could not attend a chance for additional review and comment.

The format of the two public meetings is still undetermined, but is important. OEM'’s desire is that
those in attendance at the public meetings should be from throughout the entire County, as this
is a countywide planning process. VPC will work with OEM and DPW/Stormwater Management
to identify the best format and location for the public meetings.

Next steps include drafting the updated goals and objectives based on today’s meeting, and an
update upon receiving comments from the steering committee; performing GIS analysis and the
risk assessment; beginning to develop mitigation actions; finalizing plan integration; the second
steering committee meeting; and determining the format and location of the first public meeting.

_m._moi%o COUNTY Page | 169 visION

Toannine & eoBlULING e



JNNNEINGD ¥ BArwavie ANVIANYN
NQISIA 0/7 | 28ed ALNNOD QUYMOH
E

Juswuinofpy
suoioe uojlediw mau dopasq W
uoljezijeuy uoyoe uoeSyIu isey m

(QgL)8unseanongng m
sdoals XN

suonsand

Sp{ezey 1ayjo pue pooj} woiy Sysi Uo ndu IPljos
uoissnasiqg uadQ

("239 ‘8ujo8uo
‘pa3sjdwod ‘ssaifoud wi) snyexs Juanind M3lASI pue suode uoReBw diN4 pue dINH Z10Z 3uuwiexy o'z
$9AR23[QO pue sjeod gToZ Jo uolezijeuy pue uojssnostq o1
M3IASY suoidy / sjeon)

uoizezjjuioud piezeH (g)
Alewuns wyIH ()
Splezey J3y10 (g)

pool3 (z)
sishjeue snzey ()

JUDWISSaSSY YsiyY pue UoedyUBP| plezeH MIIASY

< TRETTN
adLl 810 Aleniqa4 3jeq
epuasy yeiq
T# Sunaspy sanIwwio) Supaalg

33epdn ueid uonesjuIA pooly/uonesiN piezeH
Ajuno) piemoy

STTVQRIITHSNGD ¥ SNINNY IS

810Z ‘T 49903100 UBld uoesiiil plezeH AJunoD) piemop




Howard County Hazard Mitigation Plan October 1, 2018

Y ONIULTING LLC m_ozl_z m_l_mml_l /

Howard County Hazard Mitigation & Flood Mitigation Plan Update

2nd Steering Committee Meeting
February 6%, 2018 2:00-4:00pm

Name Phone Email Agency
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Howard County Hazard Mitigation Plan October 1, 2018

2018 Howard County Hazard Mitigation/Flood Mitigation Plan Update
Steering Committee Meeting #2
February 6, 2018 — 2:00pm-4:00pm
Ligon Building, 3450 Courthouse Drive, Ellicott City, MD

Meeting Summary by Andrew Estrain, Vision Planning and Consulting

4.2 cut Da@

The Steering Committee was presented with the initial findings of the Vulnerability and Risk
Assessment by Zach Baccala, a member of the VPC Team. This presentation provided information
on HAZUS and information on the various hazards Howard County could potentially face. Mr.

Baccala discussed the process for generating the 1% and .02% chance flood area, and maps to
illustrate the county’s flood hazard areas.

Using HAZUS 4.2, the total number of exposed structures and damaged buildings was estimated
for a 100-year and 500-year flood, for the county, and for three specific communities. Dollar
amounts were also assigned for the potential losses associated with a serious flooding event,
where total losses were estimated around $67 million for a 100-year event, and over $120 million

for a 500-year event. Similar maps and exposure estimates were also generated for earthquakes
and hurricanes.

VPC discussed the integration of the Howard County 2017 HIRA, which was used to determine
the hazard risk ranking for county, determined based on likelihood, impact, warning time, and
duration of a hazard event. Flooding is the highest ranked hazard in the county.

A final review of goals and objectives was then held to gather input or recommendations on the
content and verbiage. Additionally, mitigation actions from the previous plans were reviewed to
determine current status (in progress, completed, deferred), relevance, and feasibility.

Next steps include finalizing the updated goals and objectives, developing new mitigation actions
for review at the next Steering Committee meeting, and hosting the first public meeting, as well
as the third Steering Committee meeting.
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PLANNING & CONSULTING.LLC

SIGN-IN SHEET
Howard County Hazard Mitigation & Flood Mitigation Plan Update

3rd Steering Committee Meeting
Apri! 3rd, 2018 2:00-4:00pm

October 1, 2018
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PLANNING B CONSULFING, LLC

Howard County Flood Mitigation Plan
Steering Committee Meeting #4
Draft Agenda

Date: May 16, 2018
Time: 2:00pm - 4:00pm

Mitigation Actions
1.0 Mitigation Action Finalization

2.0 Prioritize Mitigation Actions
Open Discussion
Questions

Next Steps
® Public Meeting - 5/17/2018
B Finalization of Draft Report(s)

Adjournment
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Howard County Hazard Mitigation Plan October 1, 2018

2018 Howard County Hazard Mitigation/Fiood Mitigation Plan Update
Steering Committee Meeting #4
May 16, 2018 — 2:00pm-4:00pm
Ligon Building, 3450 Courthouse Drive, Ellicott City, MD

Meeting Summary by Ashley Samonisky, Vision Planning and Consulting

Vision Planning and Consulting (VPC) representative Ashley Samonisky, led an exercise to
finalize and prioritize the list of mitigation actions for the Flood and Hazard Mitigation Plans, which
had been emailed out prior to the meeting to ensure the Committee had sufficient time for review.

Each action item was discussed to determine phrasing, efficacy, and implementation methods.
Some action items were combined for clarification and efficiency. HMP actions relating to flooding

were removed as they were elaborated on in the Flood Mitigation Plan. Recently completed
actions were also removed.

An implementation plan was developed to determine Lead Agency, Timeline, Estimated cost and
potential Funding Sources for each action item. Additionally, VPC then discussed the prioritization
rubric which was based on Life/Safety, Technical/Administrative Difficulty, and Cost. As

Life/Safety is the main goal of mitigation actions, it received a weight double that of the other
considerations.

VPC worked with Committee members to examine and prioritize mitigation actions for both the
Flood Mitigation Plan and the Natural Hazard Mitigation Plan. Newly developed actions, as well
as those carried forward from the previous plans, were evaluated and given a score based on
their projected cost, the difficulty in performing or implementing the action, and the scale of area

the action would protect (one street, one neighborhood, countywide, etc.). Actions were then
ranked based on the prioritization score.

Next steps include assembling the draft report for county and public review, and hosting the
second and final public meeting.
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Howard County Hazard Mitigation Plan

October 1, 2018

APPENDIX B: PRESS RELEASES, NOTICES, AND

PUBLIC PARTICIPATION

A requirement of the planning process is to not only solicit input from the public and stakeholders

in developing the plans, but to keep them informed on the entire process as well.

Requirement §201.8(c)(1) The Plan must document the planning process, including how it was prepared

and who was involved in the process for each jurisdiction.

Notices regarding meetings were distributed through the County Website, Social Media, and Press
outlets. Howard County Government, and OEM both maintain a Twitter Page as well as a Facebook.
Notices regarding the Planning process and meetings were distributed through the County P1O
Office which has distribution channels including newspaper, television, and partnering agencies.

Samples of these informational releases and invitations are included below.

© Home  § Moments L) Notifications £ Messages

Howard County Gov't & Tweets  Folowing  Followers  Likes

@HoCoGov 8,085 23 13.6K 27
© Qs O B
Haward County Gov'¢® @HoleGov - May 15 ~

WX ALERT #HcCoMD: @NWS_Raltwash issues FLASH FLOOD WATCH fram 3 pm,
5/15 to 1 an, 5/16 w/ more starms farecasted, REMEMBER, come upan a fisoded
rd, #TumAroundDantDrown, Takes 12° inches of rushing H20 1o carry avay a
smatt car, Tane 1o local TV/radio nawe station for fatest wic

NWS DC/Baimors B @NWS_BaitWash

A stormy day ahaad. Flash Flood Watch (passibifity of flash
Ty, fooding) is out for tha DC matra & nonth, 3pm-1am. Alsa
< thara is a sBght risk of damaging wind gustz 8 hai in

.. starms taday, Keap tabs on the weather 8 ba raady 1o...

Q Qo1 T &

Haward County Sov't i DricCoGov - May 15 ~
FYl #HoCoMD, @HoCaGov sireet sweaping craws wil be aut and about serving
the following areas now thra May 18, wx parmitting: facebcok.cam/hocogov/p
/... Sweeping opararians will take place weakdays from 7 asm. ta 3 prn. For I3
and/or rore info, calf 470-313-7450,

o © Q1 =]

Howard County Gov't @ @HoCeGov May 15 -
Allinvited ta join @HcCoGov DPW & @HoCoOEM this Thurs, 5/17 far public mtg
10 gather input & discuss #HcCoMD Alf-Hazards Mitigatian & Flaad Mitigation
Plans. Plans define goals & actians can ba rakan to mitigate impacys from variaty
of hazards. Mere infa howardcountymd.gov/Mews/AdtidelD....

Howard Gounty Department of Public Works ta h...
Howard County's Department of Public Waorks (DPW) will

@ hold a 2nd public meeting on Thursday, May 17 trom
6:00 to 8:00 pm. in Hockiey Meeling Room at the Ekr._

nowaran ountymad gov

o] o D 5]

Howard County Twitter Page
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Howard County Hazard Mitigation Plan October 1, 2018

eat ngmHQ nOgJ\ ﬂcd‘m nment Office of Public Infornration

'Sl News Release it o

£10-313-2022 / FAX 410-313-3390 / www.howardcountymd.gov Mark Miller, Administrator
msmiller@howardecowntynd.gov

May 7, 2018

Media Contacts:
Mark Miller, Administrator, Office of Public Information, 410-313-2022

Lisa Brightwell, Customer Service Representative, Department of Public Works,
410-313-3440

Howard County Department of Public Works to host
2. public meeting to review hazard mitigation plans

ELLICOTT CITY, MD — Howard County’s Department of Public Works (DPW) will hold a 2
public meeting on Thursday, May 17 from 6:00 to 8:00 p.m. in Hockley Meeting Room at the
Elkridge Library, 6540 Washington Boulevard in Elkridge, to solicit input and discuss the
County’s All-Hazards Mitigation Plan and Flood Mitigation Plan. These plans define goals
and actions that can be taken to mitigate impacts from a variety of hazards, including flooding,
within the County. Every five years the County is required to update these plans.

Staff members from Howard County’s Office of Emergency Management (OEM) and DPW will
be on hand, as will Vision Planning & Consulting, LLC, to explain both plans, answer any
questions and gather public comments.

Those unable to attend the meeting who would like to view the information and/or have
questions regarding the All-Hazards Mitigation Plan should contact Michael Hinson with OEM
at 410-313-6030 or by email at emergencymanagement@howardcount md.gov. For
information and/or questions regarding the Flood Mitigation Plan, please contact Mark S.
Richmond with DPW's Stormwater Management Division at 410-313-6413 or by email

at stormwater@howardcountymd.gov.

An interpreter for people who are deaf or hard of hearing will be available if requested seven
working days prior to the meeting. Please call DPW at 410-313-3440 (voice) or use Relay at
7-1-1, between 8:00 a.m. and 5:00 p.m., Monday through Friday.

For questions or more information about the meeting, contact Lisa Brightwell, Public Works
Customer Service, at 410-313-3440 or email publicworks@howardcountymd.gov.

HH#
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Howard County Hazard Mitigation Plan October 1, 2018

2018 Howard County Hazard Mitigation/Flood Mitigation Plan Update
Public Meeting #1
February 15, 2018 — 6:00pm-8:00pm
North Laurel Community Center, 9411 Whiskey Bottom Road, Laurel, MD

Meeting Summary by Andrew Estrain, Vision Planning and Consulting

VPC presented to county residents in attendance the purpose, background, and key players of the
project. VPC team member, Ashley Samonisky, then discussed the initial findings of the
Vulnerability and Risk Assessment including definitions used throughout the project and
information on the various hazards Howard County could potentially face. This involved

discussing the process used for generating the 1% and .02% chance flood area, and providing maps
to illustrate the county’s flood hazard areas.

Ms. Samonisky then discussed estimates regarding flood losses and vulnerability, including the
estimated total number of exposed structures and damaged buildings during a 100-year and 500-
year flood, for the county, and for three specific communities. Dollar amounts were also assigned
for the potential losses associated with a serious flooding event, where total losses were estimated
around $67 million for a 100-year event, and over $120 million for a 500-year event. Similar maps
and exposure estimates were also generated for earthquakes and hurricanes.

VPC discussed the integration of the Howard County 2017 HIRA, which was used to determine
the hazard risk ranking for county, determined based on likelihood, impact, warning time, and
duration of a hazard event. Flooding is the highest ranked hazard in the county.

Draft goals and objectives were then provided, along with the mitigation action categories that
newly developed mitigation actions will be based around. Finally, VPC explained an
implementation plan will lead to prioritizing actions based on social, administrative, economic,
and other factors. A Q&A session for the public was then held.

The public was then asked to observe amap of frequently flooded roads in the county, and identify
oads and areas that do flood that may not already be represented on the map.
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SIGN-IN SHEET
Howard County Hazard Mitigation & Flood Mitigation Plan Update

1%t Public Open House
February 15, 2018 6:00-7:30pm
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Howard County Hazard Mitigation Plan October 1, 2018

PLANNING & CONBULTING.LLC

Howard County

Hazard Mitigation/Flood Mitigation Plan Update
Public Open House #2
Draft Agenda
Date: 5/17/2018
Time: 6:00-8:00pm

Goals and Objectives
m Review 2018 Goals and Objectives

Mitigation Actions Review
1.0 Discussion of 2018 Actions
2.0 Explanation of Prioritization Process

Open Discussion
m Additional recommended actions

Questions

Next Steps
| |

Adjournment
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Howard County Hazard Mitigation Plan

APPENDIX C: ACRONYMS

AEQC - Alternate EOC
BFE - Base Flood Elevations
BMP - Best Management Practices

BWI - Baltimore Washington International
Thurgood Marshall Airport
CFR - Code of Federal Regulations

CRS - Community Ratings System
CSA - Combined Statistical Area
DEM - Digital Elevation Model

DFRS - Department of Fire and Rescue
Services

DILP - Department of Inspections, Licensing,
and Permits

DMA?2K - Disaster Mitigation Act of 2000
DPW - Department of Public Works

DPZ - Department of Planning and Zoning
DRP - Department of Recreation and Parks
EAP - Emergency Action Plan

EAS - Emergency Alert System

EMnet - Emergency Management Network

EMPG - Emergency Management Performance
Grants

EOC - Emergency Operations Center

EOP - Emergency Operations Plan

EPA - Environmental Protection Agency
ESF - Emergency Support Functions

FEMA - Federal Emergency Management
Agency

FIRM - Flood Insurance Rate Map

FIS - Flood Insurance Study

FMA - Flood Mitigation Assistance Program
FMP - Flood Mitigation Plan

GBS - General Building Stock

GIS - Geographic Information System
HCPD - Howard County Police Department

HIRA - Hazard ldentification and Risk
Assessment

HMGP - Hazard Mitigation Grant Program
HMP - Hazard Mitigation Plan

IA - Individual Assistance

iCS - Incident Command System

4
,—% _.*>O<<>_»U COUNTY
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Page | 191
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JSC - Joint Steering Committee

LOMA - Letter of Map Amendment

LOMR - Letter of Map Revision

MARC - Maryland Area Regional Commuter

MDE - Maryland Department of the
Environment

MEMA - Maryland Emergency Management
Agency

MEMAC - Maryland Emergency Management
Assistance Compact

MGS - Maryland Geological Survey

MSA - Metropolitan Statistical Area

MSD - Maryland School for the Deaf

MTA - Maryland Transit Administration
NAWAS - National Warning System

NFIP - National Flood Insurance Program
NIMS - National Incident Management System
NPDES - National Pollutant Discharge
Elimination System

NWS - National Weather Service

OEM - Office of Emergency Management
PA - Public Assistance

PDM - Pre-Disaster Mitigation Program

PDS! - Palmer Drought Severity Index

PGA - Peak Ground Acceleration

PIO - Public Information Office

PSAP - Public Safety Answering Point

RL - Repetitive Loss

RTA - Regional Transportation Agency

SHA - State Highway Administration

SRL - Severe Repetitive Loss

SWMD - Storm Water Management Division
THIRA - Threat Hazard Identification and Risk
Assessment

UASI - Urban Area Security Initiative

USGS - United States Geological Survey
VPC - Vision Planning and Consulting

WUI - Wildland-Urban Interface

WSSC - Washington Suburban Sanitary
Commission
WWTP - Waste Water Treatment Plant
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Howard County Hazard Mitigation Plan October 1, 2018

APPENDIX D: COMMUNITY SURVEY RESULTS

The Community Survey was released through muitiple County channels and was left open for a
period of two weeks. A total of 160 responses were received, with 75% of all responses being
received in the first 5 days of release.

Posting Date Time

Survey placed on HoCo OEM website 3/1/18 | 1:26 PM
Survey posted on OEM Facebook 3/2/18 | 10:00 AM
Survey posted on OEM Nextdoor Account 3/2/18 | 10:36 AM
Survey posted on OEM Twitter 3/2/18 | 10:36 AM
Survey posted on Howard County Gov Facebook Account 3/13/18 | 3:63 PM
Survey posted on Howard County Gov Twitter Account 3/13/18 | 3:563 PM
Samples of the survey release announcement are included below.
O Home  § M £ Notificak = v Search Twittar ‘ a ©O a EE

Followars  Uhkes L
30 178 15 7

Tweets  Tweets & replies  Media Who to follow . peres - view i
HoCoOEM P £ Ve
THCOLH @ HaCoOlM EHaCoOEM - Bar 2 ~ Howard County Gow't &
P advised. #ResayHal 4 B
B Jornet Movameer 2016 et o {_row )
Howard County Gov't @ @HoCeGav
n: . Kt avel,.
E @MyBGE i regorting that mare Hien 28,000 customers in HoCaMD are JUEE M. Kitlarcan @He
without power as of B:35pm. W/ high winds fercasted ta continue thraugh \_ foiow
& 1 Felowa yio wicn Saturday shemaon, sdditonal d; amage and outages can be expected, More
3 ges
@ info 3t TRCER00XLEM/HO0RgAY/POSTS/—. TS CalumbiaMDTwaets @Tol..
2! ST futow
< f Q = i i

& 35 Pactes 3rg widees

M T HeCoOWM SHoCcOFY #3r 2 v Fedawes s
d o @ V= wami to hear from you! We're leoking far input inte the Caunty's 2018 Hazard
@ and Fload Mitigation Plag Updata eions. The sureay 15 open untit Frday, Marcn
s e 5 VB, sLrvepm ey e o HOlEF VETIVG #headyPreCs Trends for you - g
1 ; < ) @ [z} sfirstdayotfspring
M.U’ m ﬂ i Io v ety et s dag of epeng O 2@
Howard County OEM Twitter
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Howard County Hazard Mitigation Plan October 1, 2018

A sample of the questionnaire results are included in the sections below.

Howard County Flood and Hazard Mitigation Plan Updates SurveyMonkey

Q2 Is your property vulnerable to the following hazards? (Check all that
apply)

Answered: 158 Skipped: 2

% WE e 0% 0% 50% 60% 0% BO%  90% 100%

ANSWER CHOICES RESPONSES

Flocding (flash, stormwater) 41.14% €5
Winter Stoan/Nor'saster 69.62% (30
Humicane/Tropical Storm 64.56% 102
TomadaMWind Event 62.03% o8
Wiidfire 22.T8% a5
Denught 26 58% &2
Lighining 54.43% 13
Eathquake 4620% 73
Al of the Abave 14.56% 23
Nane of he Above 5.70% 9

2122
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Howard County Hazard Mitigation Plan October 1, 2018

QO How at-risk is your property to an Earthquake?

Asewared: 158 Skipped: 1

o% W nﬁﬂuﬁ*igﬂofﬁg%g

ANSWER CHOICES RESPONSES

o 67.30% 107
Medium 2100% a8
High A% 1
WA 4.40% ¥
TOTAL 158

Q10 How at-risk is your property to a Wildfire?

Angwersd: 159 Supped: 1
- |
;&5 l

High

0% WH 0% W% 40% SN 80% e A0%  90% WOE

ANSWER CHOICES RESPONSES

Tow 83.62% 101
Medum 17a1% 28
+igh a8i% 14
A 10.06% 18
TOTAL

189
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Howard County Hazard Mitigation Plan October 1, 2018

Q17 Has your property experienced an earthquake more than three times
in the past 5 years?

Anzwarad: 148 Skipped: 12

Mot Sure

[ ) 20% 0% 40% % 0% 0% 8% 90% W%

ANSWER CHOICES RESPONSES

Yes 5.41% 8
N 8241% 123
Mot Sure 11.49% 17
TOTAL 148

Q18 Has your property experienced a wildfire more than three times in
the past 5 years?

Arwenred: 150 Skipped: 10

% 0% 20% 30% 4% §0% 2 kil 0%  90% WO%

ANSWER CHOICES RESPONSES

Yag 0.00% 0
Na 0G.00%: 44
Hot Sure 4.00% []
TOTAL 50
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Howard County Natural Hazards Mitigation Plan

APPENDIX E: FLOOD MITIGATION ACTIONS

Flood Mitigation Action Prioritization a

nd Implementation Table

Mitigation Prioritization Implementation
fa/Qafet H o ndi \ At
Haz ead Agency Llfe.f,afnely Admm!Tech Cojt L Fl;.:d.r|g Est. Cost Timeline Action
Mitigated Impact Support Ranking Source Category
Ongoing/In Progress Actions (From Previous Plan)
| Continue to enforce Subdivision and Land f - ; County Funds Staff Time Ongoing Preventative
| Development Regulations, namely Section 16.115 Measures
« 1 which prohibits clearing, grading, paving and
1 construction activity in the 100-year flood plain, Flooding 2 | 5 ] 5 ‘ 12
and Section 16,116 which protects streams, | |
wetlands, and steep slopes from future
| development.
| Continue to enforce the incorporation of State and DPZ 1 County Funds Staff Time 0Ongoing Preventative
2 local storm water management regulations and Flooding 6 5 | 5 16 i Measures
| progressive technigues into all development plans. - 2
! Continue to administer the Forest Mitigation DRP 1 Forest Staff Time Ongoing Natural
| program to establish new forests in parkland and . ] ] e Conservation Resources
-3 f . Flooding 2 5 i 5 12 =
: along streams and rivers, to protect against FeeinLieu
| erosion and uprooting trees } o 5] ;
| Continue to work with property owners to increase DRP ‘ County Funds; | $50,000-1 00,000 | Ongoing Public Education
| vegetation in riparian buffers through the Plant-t- ] Watershed and Outreach
| Green program, which consists of supplying free 1 | Protection and
4 | treesto plant adjacent to the streams to reduce Flooding 2 b 3 10 1 Restoration
" | velocity of storm water and to stabilize soil. ; ! Fund;
CoastSmart
: el Grant
Evaluate infrastructure on frequently flooded DPW - Bureau of : j 1 County Funds | Staff Time for Ongoaing /As Structural
- | roadways to determine whether the Engineering, 1 1 County roads; = needed Projects
i & roads/bridges/culverts need to be upgraded to Floodin Transportation and G 5 ‘ 5 ‘ 16 ! County conveying
> | lessen the frequency of flooding. Prioritize 9 Special Projects ‘ : - : : -t ‘ ‘ information to
" projects and seek funding. Division SHA for State
| roads
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Howard County Natural Hazards Mitigation Plan

Mitigation

Prioritization

Implementation

e b Hazard(s) ! Life/Safety Admin/Tech i Funding S Action
D Project Description Mitigated Lead Agency Impact Support Total Sniirtn Est. Cost Timeling Category
|dentify and pursue incentives to mitigate private OEM; SWMD; DPZ 2 *| County Funds | Staff Time Ongoing Property
and public properties from fiood hazards through Protection
2 the following techniques: elevation, Flooding
| acquisition/demolition and dry/wet floodproofing
% Ensure reconstruction activities are compliant with County Funds | Staff Time Ongoing Preventative
13 NFIP substantial damage/improvement Flooding DILP Measures
“ | requirements and existing codes.
D——
" Conduct sampling and analysis of public drinking Health Dept County Funds | Staff Time As needed Public Education
: | water supply sources, in flooded areas, and Outreach
14| immediately after a major (100y) flood event and Flooding 10 5 2
| issue boil water advisories as needed.
Notify the public when the County conducts Health Dept; PIO ' T County Funds | Staff Time AsNeeded | Public Education
{ sampling and analysis of public drinking water and Outreach
16, | supply sources to raise awareness for private Flooding 10 5 20
|| property owners who may wish to analyze their
| drinking water.
Assess County-owned flood/channel walls after a DPW - Transportation T County Funds | Staff Time AsNeeded | Structural
| major flood inundation event to determine if the and Special Projects Projects
16 structural integrity of any wall may be Flooding % 5 16
"] compromised and recommend repairs as needed
" | toreduce the chances of wall failure.
Assess, implement, and maintain stream DPW SWMD County Funds Staff Time Ongoing Natural
.| restoration and bank stabilization technigues on . Resources
iTe County-controlled property to reduce bar?k erosion, higsding g g i
as needed.
‘Assess the use of environmental site design DPW/OEM; DPZ; DRP; CoastSmart Staff Time Ongoing Public Education
| projects toincrease stormwater capacity and Office of Community C | Grant; and Qutreach
8 | public education. Flooding Sustainability 2 5 12 Watershed
i) | | Protection and
L 5 | Restoration
@m‘?‘”m‘”‘“ Page | 203 vISION



b

ANV Y

NQISIA Y0 | 98ed AINNOD auvmofji
‘uoneubisap [T
Pue ‘aoueayubys ‘AyBaju OUOISHY 1oy unodoe |
] [ Bujpooj4 1843 sanbiuyas) vonebiiw sjeudosdde SUluuap |- gz
SBINSE3Y pue ‘urejdpooyy Jeak-o| aip urpajeaoj saanosar |
BAlBJUAAALY Buiobug Suwli yels | spund Aunog | '$31d ISIH - ZdQ ‘W30 [BAMIN0 pue dLioysiy Aiqesauina ay $sassy |
‘(s)iake) 519 Aunog o
Bunsixs ayendosdde 341 0l e1Ep Jey) a1esodicou ; ¢
pue ‘3pesb Juadefpe 1samo| pue ‘Buiuado ;
8 ¢ g bupooyy 1S9MOf 100} 1514 3y} Jo UopeAS}S ‘0 pajwn jou f ZZ
sainseapy Inq Burpnjoul ‘urejdpooy auy wy sampnns/sbuping |
BAlBIUBADI Buobug QWL RIS | spund Aunog 'S8Jd ISIH - 2da LISt Joj e1Ep pajejal-uonesid [enpnns 1s)0g |- ;
spuny '
sainseapy Auno ‘yiwH 8 ¢ buipooyy 'suteldpooy; seak-00| s Aunog Ui ul pajeag) | _ ra
BABIUASI sieak g-1 awy yeis Y3 THIN 'S91d 1SIH - ZdQ 'W30 ie Jey} sajuadoud oLioisly pajeubisap jje Ajuap) i e
‘8|geaydde se A6ajens uonebyw | ' B
sainseapy ol § Buipooly Pooy Auno Jjesano sy} oyur saipnys 13yjo woyy | 0%
SAlBIUAA3I] Burobug SwiLyels | spung Aunog W30 'mda Suofe;apisuo uojefiniw pooy el aesbagyy |0
191583, 10N/ Wio}g ‘Sjguueyo weans |
2 g Jawmm ‘wioig Paumo-A1unoo suy uyym uonejnwnaoe sugap |7 5l
sainseapy puim/opeuso) Sz 0) $a6eX20/q S1GEP JUealIuBis aousa) i
buipooy PUE Joyuow 03 uejd Bupojuow sugap e ysiqeysg

JANBIURARIY

buiobug

aunt Jels

spun4 Ajunog

Mda

uoiejuaadu

spun4
Aunog ‘puny

uonezioLd

Adusby peaq

pajebiiiy

(s)psezeH

uonebniy

uejd uopebiy sprezey [emnieN Aunog piemoy




Howard County Natural Hazards Mitigation Plan

(This page is intentionally blank)

VisION

PANSINE & CONBMTING. I

7
@mmn COUNTY Page | 205

MARYLAND



N ORINININSD ¥ smiyes

NOISTA 90z | 38eq

OrevIamyYy
ALNNOD GWMO@

Ueld uopebiw spiezeH jeimen Aunog piemoy



2G - 1]
*Swv \k&—(ﬂ._PP*-G‘I },I.W—JN n.— ﬁb 20

Commenter # Comment Treatment

Feedback was passed on to the Contractor. Response: "It is important to keep in mind that
Hazus is a regional loss estimation tool, and we did not do a site-specific building analysis.
When Hazus models a probabilistic hurricane, it analyzes more than 300,000 modeled

storm tracks and calculates the losses for all storms that could potentially impact that area.
From those modeled storms it calculates losses associated with return periods. What this
means is that a 500yr hurricane track might not touch the county at all, so it is not safe to
assume that certain blocks or areas would experience significant damage over other areas.
—I'll double check the numbers when | return but I’'m pretty confident that those are the
numbers it reported. Accuracy at the level they suggested can only be achieved through site:
1 specific analysis.

The loss of $5,000-$65,000 attributed to industrial to commercial business
interruption, for a 500 year. hurricane, seems incorrect (i.e. consider the business
interruption costs to APL, and many of the companies in the county if a hurricane
strikes). Also, institutional losses aren’t explicitly addressed.

In the cost-benefit analysis (e.g. p. 142, 163), I couldn’t find a clear identification of
benefits and how they are measured, including the time period for computing benefits.
This is important for assessing the merits of project strategies, building codes, etc.

The cost benefit analysis is done at the project level which is not covered in this plan.
When selecting projects in the future, we will assess the cost benefit on a per project basis

1 when determining viability.
Vulnerability curves are crucial to the accuracy and reliability of any risk analysis.
However, it seems that no efforts were made to input adequate vulnerability functions |\ye have noted that this is an area where we can improve this plan in the future. We have
?._Hom.m.ﬁ_v.ou". cw.moﬁ_:sm.nm_% .mE. this mEM& mnmcnmﬁm .mm.nw nOSnmwﬁwmiEa._ bl also noted that we should seek to include an insurance industry professional in the
é.zmwm. tlity is siim. In EOm.a esiEmhEe R i) .E.Emso: is ot pu _n. yigyalabie mw stakeholder group in the future as they may have better access to industry data than is
private insurance covers wind damage except in the most extreme circumstances”. . .

1 publicly available.
Alack of information about types of structures in Howard County is mentioned (p.
109, 115). Nevertheless, an accurate assessment of the number and characteristics of
the building typologies in the County, especially including a reliable estimate of We used NFIP and Hazus data for these estimation functions. We recognize and referenced
building value, is crucial for the estimation of loss for any hazard. This was not the limitation on data. This is on the list for future consideration for a more detailed

1 apparently conducted. assessment.

It's not immediately clear why the hurricane risk with an estimated average annual
loss (AAL) of $9.8M is ranked 3 (Table 5.20 and 5.21 p. 119), while flood with a lower |The ranking includes more than the annual loss estimation. You can find more data about
1 AAL = $4.4M (Hazus projection), is ranked 1. the methodology used in our Hazard Identification and Risk Assessment on ReadyHoCo.com




There’s a potential inconsistency in the analysis of Hurricane Hazel (p. 117)? Hazel
exhibits a maximum gust of 94 mph with a loss of $228M. The return period for gusts
of 94 mph are between 100-300 years (ASCE 7-16). However, the loss calculated for
the 500-year hurricane is $105M, which is half to that of Hazel (table 5.14, p. 115). The
inconsistency should be addressed.

Feedback was passed along to contractor: As for the Hazel vs 500yr comparison, it is
important to look at the areas being impacted by the wind. Peak winds do not mean peak
damage, especially if those winds are in less populated areas, or areas with more wind-
resistant buildings. Factors such as terrain and tree populations also play into the loss
calculations. Hazel was also not modeled as a return period event, it was modeled as a
historic storm using the actual tract of the system and wind speeds. | don’t believe it is an
appropriate comparison against a probabilistic 500yr storm for the reasons described
above. I'll double check these results as well.

It seems that the report underestimates the potential devastation that could be caused
by hurricanes on Howard County.

Noted, however, we used the most reliable data available to us given timing and budget
constraints.

The report would benefit from providing an executive summary at the outset which
includes e.g. statement of problem, objectives, methodology, timeline, criteria for
cost/benefit analysis, findings, recommendations, etc. This would help readers to get
an overall picture of the problem at the outset. As it is now written, it's very confusing.
Pages 13-20 should be in an Appendix.

This plan must meet a strict set of federal standards in order to be accepted at the State
and Federal levels. As such we chose to organize the plan in this manner as it is a best
practice (as demonstrated by federal pre-approval on first review). However, an executive
summary may be a good thing to add on the webpage where the document will be posted.

It'd also be helpful to include metrics of the economic performance of 2012 HMP
(p.44) and the goals set.

We will note this and have our Stakeholder group discuss further at our annual review.

In p. 55, it’s mentioned that $50M in losses only from 1950-2018, is this in 2018
dollars?

This is a total amount only, no calculation has been conducted for inflation. Included
statement on this in the section.

The paragraph in p.57 may convey the idea that floods are disasters, while they’re not if
there’s no exposure affected and also that flood-caused disasters are the costliest, but
they are not, e.g. compared with hurricanes and tropical storms:

see :ﬁvmu\\s\éé.mm_.oqm\*mQ-mﬁm:mzn\ﬁmQm-ﬁmzmznm-cm-nmﬁmm:ou:mm

The wording conveys the serious nature of flooding.
the costliest disaster.

It does not reference flooding being

The last paragraph in p.57 seems incorrect, “Riverine flooding generally occurs over a
period of days or weeks. This type of flooding is what is generally referred to as the
100-year flood.” The return period of a flood is the inverse annual probability of
occurrence of an event.

The reference here was to denote that the "x"-year flood nomenclature generally refers to
riverine flooding, not flash flooding. We will consider clarifying this in our annual review.

Are there statistics, or a reference to substantiate the Statement in p. 67: “Winter
storms are prevalent on a yearly basis for the County, but significant improvements to
building codes, maintenance to structures, and weather forecasting has dramatically
decreased the threat to people and property.”?

We will discuss this further with the contractor.




Page 75 reads “Hurricanes, tropical storms, and typhoons are collectively known as
tropical cyclones.” But, hurricanes and typhoons are the same weather phenomenon.

Typhoons was removed

Page 80: “A downburst, or a sub-set of thunderstorms” is not clear.

A two sentence description of a downburst was added provide description.

Page 93: “The likelihood of significant earthquake damage in Howard County is low
since the probability of the area being stricken by an earthquake is relatively low as
compared to other parts of the country.” Moreover “Because of the very low risk
associated with this hazard, a simple risk assessment was completed for earthquakes”.
The explanation in this paragraph doesn’t seem enough to justify a simple risk
assessment. A more careful analysis must be presented, probably the analysis of a
hypothetical event could be useful for planning and decision making.

The analysis of earthquakes was done as part of the Hazard Identification and Risk
Assessment available at ReadyHoCo.com

Page 97: it may be helpful to provide a defined (quantitative?) definition of impact in
order to inform the mitigation plan, e.g. in terms of severity, timeframe, etc.

Impact is defined in the HIRA if you could just copy from that and add it here that would be
great. See page 100 for risk/impact scoring tool.

Page 107, “For Howard County, the most significant potential effect of hurricanes and
tropical storms is flooding.”, but wind from severe storms or hurricanes must not be
neglected.

Noted

Page 107: areference is needed to substantia the statement: “the occurrences of
tornados is increasing”.

Citation added

Page 108: “The overall low probability of severe wildfires in the region indicates the
County is not particularly vulnerable to this hazard.” Was it determined whether there
are specific “pockets” in the County where this hazard could be potentially more
significant?

This will be discussed further at our annual review to see if that information is available.

Page 111: It is not immediately clear how the “average annual flood claim” was
computed; more detail on the methodology, including the discount rate assumed,
should be provided.

The explanation for AAFC is at the top of Page 112. Other points to be noted for annual
review.

The report rightly states that “a detailed site-specific risk assessment should be
conducted using information such as structural characteristics, physical surroundings,
and occupancies” I can help in this task.

Noted.

The plan for ensuring public participation with news release and summaries of the
public meetings presented (p. 185), is mostly one directional and thus tends to be
limited. Given the strategic goal of "integrating community to planning efforts" a lot
more could be done in terms of engaging the steering committee and community to
capture their needs and preferences.

Noted. Itis a goal to incorporate more active participation from the community in future
planning efforts.




In the Strategic Plan (pp. 129-130), goal 4 calls for a platform to integrate plans and
include other stakeholders in the process. The methodology of Shared Vision Planning

(SVP) is well suited to be such a platform. Among other features, SVP conducts running

virtual exercises, which are simulated emergencies where, say the steering committee
and other county officials, must respond to "virtual emergencies” and plan building
becomes a practice exercise that allows the key stakeholders to work together prior to
emergency. It keeps plans and people afresh on what to do in an emergency as well as
meeting the goals of "integrating", synchronizing "appropriate departments,
stakeholder agencies, and jurisdictions”, holding "formal training and exercise
program”, and improving the functions of the various departments (EOC and DOC)
that are activated when emergency strikes.

Noted.

Page 40: AirTran no longer operates as an independent airline. It was acquired by
Southwest and ceased operations at the end of 2014. It might also be useful to
mention BWI's capability to service relief flights in the event of catastrophe.

Accepted. Contractor was asked to remove AirTran

Page 40-41: The reliance (some might say over-reliance) of the county’s residents on
automobile transportation could be highlighted. In the event of an areal disaster such as
an earthquake or hurricane, this could be a significant issue, and preplanning of methods
for managing traffic and keeping supply routes open might be worthwhile.

Agreed. This over-reliance, and the planning for it are dealt with in the Emergency
Operations Plan and the Howard County Evacuation Plan

Page 89: Should include the lightning strike/fire/firefighter LoD fatality in Clarksville in
2018

Comment was not incorporated - the LoD fatality is still under investigation

Page 99: Should update risk score for flooding based on 2018 data and NOAA/NWS
predictions of increased frequency of heavy rainfall events here. Also, the likelihood of a
word case earthquake may be significantly overestimated. A score of 1-2 might be more
appropriate.

Noted. The HIRA is being updated in 2019.




From a natural disaster perspective, the potential impact of severe flooding that leads to a
failure of the Rocky Gorge dam (or a cascading event resulting from the failure of the
Brighton Dam) on Scaggsville and North Laurel should be at least mentioned, and
mitigation should include enhanced plans for mutual aid given that Prince George’s County
and Anne Arundel County will be dealing with their own catastrophic impacts from such an
event. The Centennial Lake, Lake Elkhorn, and Wilde Lake dams might deserve similar
consideration. The Liberty Reservoir dam, although not in the County’s jurisdiction, needs
to at least be monitored during severe events as a failure could result in catastrophic
flooding in Ellicott City with very little notice—mitigation could incorporate ties to IPAWS
and the planned emergency warning system. Unexpected failures of reservoir containment
have led to significant issues downstream in other jurisdictions; since these can be
triggered by areal flooding, mitigation measures should therefore be considered in this
plan. Prior risk assessments of dams themselves have not always been predictive.

Dam failure is a man-made hazard and doesn't fall under the Natural Hazards
Mitigation Plan. Is addressed in the Hazard Identification and Risk Assessment, and
will be covered under the Man-Made Hazard Mitigation Plan that will be developed
in 2019

| didn’t see a mention that some natural disasters can cascade into issues with hazardous
materials. An inventory of significant hazmat sites and preplanning for hazmat issues in the
face of natural disasters should be incorporated into mitigation planning. We may not
have the level of issue that the Gulf Coast experienced this summer, but it needs to be
considered.

Hazardous Materials Release/Spill is a man-made hazard and doesn't fall under the
Natural Hazards Mitigation Plan. Is addressed in the Hazard Identification and Risk
Assessment, and will be covered under the Man-Made Hazard Mitigation Plan that
will be developed in 2019. Responding to Haz Mat hazards is covered in our
Emergency Operations Plan

A mitigation action that should be considered beyond ReadyHoCo Outreach is the prior
establishment of a force of vetted volunteers (Volunteers in Public Service or similar
program) who can provide a basic level of support in areas such as first aid response,
traffic management, collection delivery of donated relief supplies, coordination of debris
removal, supplementary communications, and other needs in order to reduce the strain
on the County’s resources. The past two flash floods in Ellicott City have seen effective and
well-intentioned groups arising spontaneously, but preplanned coordination with County
resources would make them even more effective.

Agreed that Volunteer & Donations Management is important. This is currently a
part of our Emergency Operations Plan and our Recovery Plan. We do not view
volunteer management to be a mitigation function, instead we view it as a
response/recovery function and have addressed it in those plans.




