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SECTION 1: EXECUTIVE SUMMARY

Hazard Mitigation planning is a proactive effort to identify actions that can be taken to reduce

the dangers to life and property from natural hazard events. In the communities of the Boston
region of Massachusetts, hazard mitigation planning tendauwrfazst on flooding, the most

likely natural hazard to impact these communities. Other common concerns are the impacts of
extreme heat, drought, and nordeasters. This
affect natural hazards. Warming tempéuaes will fuel changing precipitation patterns and an
increasing frequency and intensity of severe storms. The Federal Disaster Mitigation Act of 2000
requires all municipalities that wish to be eligible to receive FEMA funding for hazard mitigation
grantsto adopt a local mukhazard mitigation plan and update this plarfiire-year intervals.

PLANNING PROCESS

Hazard Mitigation planning is a proactive effort to identify actions that can be taken to reduce
the dangers to life and property from natural hazard events. In the communities of the Boston
region of Massachusetts, hazard mitigation planning tends sonfmst on flooding, the most
likely natural hazard to impact these communtieg/ieverthe plan focuses on all categories of
natural hazards that could potentially affect the community, including those that infrequently
occur.

The Federal Disaster Mitigation Act of 2000 requires all municipalities that wish to be eligible to
receive FEMA funding for hazard mitigation grasush as Building Resilient Infrastructure and
Communities (BRIC) and Flood Mitigation Assistanced@EiéQt a local mukhazard

mitigation plan and update this planfine-year intervals

This is an update of thevious2015 SwampscoHazard Mitigation Plafhat plan updated the
Townds original Whachwasampldednh 20¢bat i on Pl an,

Planning for tis Hazard Mitigation Plan update was led by tB&vampscottocal Hazard
MitigationTeam composed of staff frormeveralTownDepartmentslhisteammet onthe
following dates focusing on various aspects of developing the updated plan:

July 18, 2024 Identify and map Critical Facilities, Local Hazard Areas, and Development
Octdber 23, 2024  Review/update Existing Mitigation Measures and Hazard Mitigation Goals
January28, 2025  Review the status of recommended mitigation measures from ghpl201
June 22025 Review and finalize the mitigation strategy for the 2@@®dated plan

Public participation in this planning process is important for improving awareness of the potential
impacts of natural hazards and to build support for the actionEdwetakes to mitigate them.
TheTowi® SelecBoardhostediwo public meetings, the figt March 26 2025 and the second
onSeptember 172025. The draft plan was posted dinefor public reviewand a dedicated

project emailSwampscottResilience@mapg.am@s set up to receive public comments and
guestionsThere was also ampportunity to engage with the public at an Open Hatse

Swampscott High Schbolsted the Wenon March 20, 2025 for the update of the Master Plan.
Three comments were submitted on specific sites of concern, shown in Appendix C
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Key town stakeholders and neighboring communities were notified and invited to review the draft
plan and submit commer§geDocumentation of Public Meeting&ppendix C.

RISK ASSESSMENT

TheSwampscottiazard Mitigation Plan assesses the potential impacts Totingfrom flooding,
high winds, winter storms, brush §emlogic hazardsextreme temperatures, and drought
Coastal fooding, driven by hurricanes, northeasters and other storms, clearly presents the
greatest hazard to th@own These are described in Sectéband the locations of hazateas
are shown on the map series in Appendix A.

TheSwampscottiazard Mitigation Planning Teadentified 71 Critical Facilitiedive more than
in the 205 plan. These are also shown on the map series and listethi@40, identifying which
facilities are located within the mapped hazard zones.

A HAZUSMVIH analysis provided estimates of damages from Hurricdri€¥0-year and 500
year recurrencé$19.4 millionto $211.3 millior) as well as earthquakes of magnitudeand 7
($355.7 millionto $2.356 billion). Flood damage estimates range fro2il$.8 millionfor a 100-
year eventto $375.7millionfor a 500-year event

HAZARD MITIGATION GOALS

TheSwampscottazard Mitigation Team reviewed and discussed the goals from the previous
2015 Hazard Mitigation Plan. The Team modified the goals to reflect a more comprehensive
approach and to incorporate climate resiliency for thiss26lan update. Goald.0 through B
were added by the local team for this updated plan. All of the goals are considered critical for
the Townand they are not listed in order of importance.

1. Ensurdéhatcriticalinfrastructureitesare protectedfrom naturalhazards.

2. Protectexistingresidentialand businesareasfromflooding.

3. Prevenfand reducethe damageto public infrastructunesultingrom all natural
hazards.

4. Continugo enforceexistingzoningand buildingregulations, ande-examine them with
an eye to climate change.

5. Educatehe publicaboutzoningand buildingregulations, particularhyith
regard to changesn regulations that magffect tear-downsand new
construction.

6. Discourage futurdevelopment imreasthat are proneto naturalhazards.

7. Educatehe publicaboutnaturalhazardsand mitigationmeasures.

8. Makeefficientuseof publicfunds forhazardmitigation.
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9. EnhancéheT o w abilitg to respondo variousaturalhazardevents.

10.Integrate hazard mitigation planning as an integral factor in all relevant municipal
departments, committees and boards.

11.Consider the potential impacts of climate change and incorporate climate sustainability
and resiliency into hazard mitigation planning.

12.Incorporate environmental justice considerations into natural hazard mitigation,
including outreach to climate vulnerable populations, identification of hazard impacts,
and related mitigation measures

13.Work with surrounding communities, state, regional and federal agencies to ensure
regional cooperation and solutions for hazards affecting multiple communities.

HAZARD MITIGATION STRATEGY

TheSwampscottiazard Mitigation Planninfeam identifieca number of mitigation measures
that would serve to reduce thiew® s v ul ner abi | i t y SeecChaptar8for al haz
more details on these mitigation measures.
1) Implementation of Palmer Pond drainage improvements
2) Acquire/preserve flood prone lands
3) Public Education on utility elevations for Puritan Road residents
4) Evaluate solutions to Kings beach storm surge flooding of outfall
5) Drainage improvements for the Burrill Street underpass
6) Stetson Avenue drainage improvements; incorporate withr&ia
7) Seawall and outfall upgrades, Preston, Ki n
8) ldentify Humphrey Street elevation priorities near Fish House
9) Conduct a towswide inventory of trees to address wind hazards
10)Purchase a 4X4 Fire Truck, pump, and forestry hose
11)Assess earthquake vulnerability of public buildings and retrofit if feasible
12)Use Green Site Design to increase tree plantings and mitigate extreme heat
13)Incorporate drought tolerant species into landscaping
14)Adopt Net Zero Water Use policies and regulations
15)Upgrade fixed emergency generators at Elementary and Middle Schools and Library
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Overall, theT o wgmadard mitigation strategy recognizes that mitigating hazardS¥ampscott

will be an ongoing process as our understanding of natural hazards and the steps that can be
taken to mitigate their damages changesraune. Global climate changad a variety of other
regional and locafactors impact th&owt® wulnerability and local officials will need to work
together across municipal lines and with state and federal agencies to address these changes.

he Town
Townos

ThsHazard Mitigation Strategy s i nt ended t o provide t
that will improve its resilience to natural hazards. Thevglabe incorporated intd h e
Comprehensive Plan aatherrelated plansand policiessuch as the Open Space and
Recreation Plan, the Capital Investment Plan, and the Municipal Vulnerability Preparedness 2.0

PLAN REVIEW & UPDATE PROCESS

The process for developitige Swampscottiazard Mitigation Plan 2Zb Update is summarized
in Table 1 below.
Table 1 Plan Review and Update Process

3 d Public TheLocal Hazard Mitigation Planning Teplaiced an emphasis on
Participation | public participation for the update of the Hazard Mitigation Plan,
discussing strategies to enhance participation opportunities at th
teammeeting During plan development, the plan was discussed
two public meetings hosted by tBelect BoardThe plan was also
available orine for publicreview andcommeniThe plan was
available on theprojectweb page for public commen®utreach
efforts to publicize these engagement opportunities included
webpage content, social medamnail flyers and press outreach

3 d Risk MAPC gathered the most recently available hazard and land use

Assessment | data and met witirownstaff to identify changes in local hazard
areas and development trend$ownstaff reviewed critical
infrastructure with MAPC staff in order to create aitodghate list.
MAPC also used the most recently available version of HAZUS
assess potential impactsflmoding, earthquakesandhurricanes.

5 0 Goals The Hazard Mitigation Goals were reviewed and endorsed by thé
Swampscottazard MitigatiorPlanning TeanThe goalsvere
revised and addedo in order toreflect a more comprehensive
approach and to incorporate climate resiliency for this52@lan
update.

6 0 Existing | Theinventoryof S w a mp segisiigtmdigation measures was

Mitigation updated to reflect current mitigation activities inThevn

Measures

7 & 8 0 Hazard | Mitigation measures from tB815 plan were reviewed and assess¢

Mitigation as to whether they were completé@dprogressor deferred. The

Strategy Swampscottlazard Mitigation Teardetermined whether to carry

forward mitigationmeasures intoig2025 Fan Update or modify or
delete them. Th2025 plan's hazard mtigationdrategy reflects both
new measures and measures carried forward fron2@4& plan that
have not yet been completeiheSwampscottiazard Mitigation
Teamprioritized themitigationmeasures based on current conditio
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9 d Plan This section of the plarcludes ammgoing plan implementation
Adoption & review andfive-year update process that will assist T@wvnin
Maintenance | incorporating hazard mitigation issues into ofteevnplanning and
regulatory review processes and better prepare Tlosvrfor the next
comprehensive plan update.

As indicated on Tabk7, Swampscothadesignificanprogresson implementingome of the
mitigation measurescommendeah the2015 Hazard Mitigation PlarMitigation measurethat
have been completedhclue the following:

1) The Swampscofloodplain Zoning Distrigas updatedconsistent with FEMA guidelines
and the Massachusetts Model Floodplain Bylaw.

2) Floodplain mapping updates: Swampsaptiated its Floodplain overlay maps in
accordance with the 202Blood Insurance Rate Maps from FEMA

3) A new Open Space and Recreation Plan was adopted in 2021.d

4) Swampscottds Wetland Byl aw was wupdated in
5) The town is currently preparing a new Master Plan to replace the 2016 plan.

6) The Town prepared a Stormwater Management Plan in compliance with the MS4 Permit.

7) Public education on stormwater has been enhanced as part of MS4 Stormwater program,
including Storm Drain Stenciling with Boys & Girls Club.

8) The Town adopted the Specialized Building Code.
9) The Town updated its Comprehensive Emergency Management Plan.

10)The Town enhanced public warning/notification Awitomated Reverse 911; Geo
fencing;and Social Media outredc

11)The town updated its assessment of potential losses with-NMIKZUS

12)Tree maintenance has been enhanced] tlven has Tree Foreman and-2 tree
workersthetown acquired a cherry picker and woodchipped received a grant for
tree planning

13)Winter storm preparedness has been enhang#uBlue Liglstemergency notifications;
the Senior Center conducts outreach to homebound seniors, distributes emergency kits

14)The Town completed a new salt storage shed for winter street treatments.
15)The Town has established shelters at community schools.

16) The Fire Department tracks wildfire incidences and performs fire safety education in
schools.
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17)Public Works regularly flushes hydrants to endure readiness for fire response.
18)Development on step slopes is regulated by Land Use Codes.
19)A new fixed generator was installed at Town Hall.

20) Swampscott coordinates regional emergency dispatch with Lynn and Nahant.

Several other measures are in progress otigidy complete, mostnotably:

1) Preston Beach Seawall and outfalls upgrade
2) Palmer Pond drainage upgrades
3) Humphrey Street utility elevation priorities near Fish House

Progress toward implementifgserecommended mitigation measusdsbe continued in this
2025 Plan Update. Moving forward into the nefive-year plan implementation period there will
be more opportunities to incorporate hazard mitigation intd@ tlva® decisiormakingprocesses.
The Hazard Mitigation Tearpnsistingf the Emergency Management Director/Fire Chief,
Director of Community and Economic Developiésiic Works DirectoPublic HealtiDirector
and Chair of the Climate Action Commitiglecontinugo oversee the implementation of this
2025 updated plancoordinated by théirector of Community and Economic Developasent
described in Section 9, Plan Adoption and Maintenance.
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SECTION: INTRODUCTION

PLANNING REQUIREMENTS UNDER THE FEDERAL DISASTER MITIGATION ACT

The Federal Disaster Mitigation Act, passed in 2000, requires that after November,1a2004
municipalities that wish to continue to be eligible to receive FEMA funding for hazard mitigation
grants, must adopt a local miiizard mitigation plan and update this plarfiire-year

intervals. This planning requirement does not affect disaster assistance funding.

Federal hazard mitigatioplanningand grant programs are administered by the Federal

Emergency Management Agency (FEMA) in collaboration with the states. These programs are
administered in Massachusetts by the Massachusetts Emergency Management Agency (MEMA) in
partnership with the Depanent of Conservation and Recreation (DCR).

TheTown ofSwampscottontracted with th®letropolitan Area Planning Council (MARLCassist
the Townn updatingits local Hazard Mitigation Plan, which vaaproved by FEMAn 2016. The
updatedlocalplan producedunder thizontracts designed to meet the requirements of the
Disaster Mitigation Act fahe Town oSwampscataddressindocal andregional concerns and
hazards that impact the Town.

WHAT IS A HAZARD MITIGATION PLAN?

Natural hazard mitigation planning is the process of determining how to systematically reduce or
eliminate the loss of life and property damage resulting from natural hazards such as floods,
earthquakes, and hurricanes. Hazard mitigation means to pertgaeente or alleviate the

losses of life, injuries, and property resulting from natural hazards througkriongtrategies.

These longerm strategies include planning, policy changes, programs, projects, and other
activitiesThis plan incorporates smheration of future risks due to projections for the increased
frequency and severity of extreme weather fueled by global climate change effects.

As more is understood about the impacts of climate change, it is becoming increasingly important
to recognizehe relationshipetween climate change and many of the natural hazards

addressed in hazard mitigation plans. T¥as addressed in the last two editions of the
Massachusetts State Hazard Mitigation 2018 and 2023 Accordingly, MAPC has updated

the format of local Hazard Mitigation Plans to incorporate climate consider&igunel

illustrates the relationship between natural hazards méie change.
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Figurel. Natural Hazards and Climate Change

Natural Hazards: o Climate Change:
source of harm created increases the frequency,
by an environmental or duration, and intensity

geological event, of natural hazards;
including flooding and including heat, drought,
earthquaokes and precipitation
Natural Hazard Climate Adaptation:

Mitigation: reducing reducing the risk 10, and

damage from natural mitigating impacts from,

hazords, incleding short- the increasing frequency
term, eplsodic events T of natural hozards

Adapting to the expected
impacts of climate change is
a form of hozard mitigation

PREVIOUS FEDERAL/STATE DISASTERS

TheTown ofSwampscotias experience@4 natural hazards that triggered federal or state

disaster declarations since 1991. These are listed in Table 2 below. The majority of these events
involved flooding, whileightwe r e due t o hurri cesemeredueto nor eas
severe winter weather.

Table 2 Previous Federal Disaster Declarations

DISASTER NAME

TYPE OF ASSISTANCE DECLARED AREAS

(DATE OF EVENT)

Counties of Barnstable, Bristol, Duk
Essex, Hampden, Middlesex, Plymo
Nantucket, Norfolk, Suffolk

Counties of Barnstable, Bristol, Duk
Essex, Hampden, Middlesex, Plymo
Nantucket, NorfollSuffolk {6 projects)

FEMA Public Assistance
Project Grants

HurricaneBob

(August 1991) Hazard Mitigation Grant

Program
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DISASTER NAME

(DATE OF EVENT)

No-NameStorm
(October 1991)

FEMA Public Assistance

TYPE OF ASSISTANCE

Project Grants

Counties of Barnstable, Bristol, Duk

DECLARED AREAS

Essex, Middlesex, Plymouth, Nantuc
Norfolk

FEMA Individual Househo
Program

Counties of Barnstable, Bristol, Duk
Essex, Middlesex, Plymouth, Nantuc
Norfolk

Hazard Mitigation Grant
Program

Counties of Barnstable, Bristol, Duk
Essex, Middlesex, Plymouth, Nantuc
Norfolk, Suffolk (10 projects)

DecembeBlizzard
(December 1992)

FEMA Public Assistance
Project Grants

Counties of Barnstable, Dukes, Ess
Plymouth, Suffolk

Hazard Mitigation Grant
Program

Counties of Barnstable, Dukes, Ess
PlymouthSuffolk ¥ projects)

MarchBlizzard
(March 1993)

FEMA Public Assistance
Project Grants

All 14 Counties

JanuaryBlizzard
(January 1996)

FEMA Public Assistance
Project Grants

All 14 Counties

FEMA Public Assistance
Project Grants

Counties of Essex, Middlesex, Norfg
Plymouth, Suffolk

OctoberFlood
(October 1996)

FEMA Individual Househo
Program

Counties of Essex, Middlesex, Norfg
Plymouth, Suffolk

Hazard Mitigation Grant

Counties of Essex, Middlesex, Norfg

Program PlymouthSuffolk 86 projects)
1997 Community Developmen] Counties of Essex, Middlesex, Norfo
Block GranHUD Plymouth, Suffolk
FEMA Individual Househo Counties of Bristol, Essex, Middlese
Program Norfolk, Suffolk, Plymouth, Worcestg¢
June Flood

(June 1998)

Hazard Mitigation Grant
Program

Counties of Bristol, Essex, Middlese
Norfolk, Suffolk, Plymoutorcester
(19 projects)

(1998)

Community Developmen

Counties of Bristol, Essex, Middlese

Block GranHUD Norfolk, Suffolk, Plymouth, Worcestg
FEMA Individual Househol Counties of Bristol, Essex, Middlese
Program Norfolk, Suffolk, Plymouth, Worcestg
March Flood

(March 2001)

Hazard Mitigation Grant
Program

Counties of Bristol, Essex, Middlese
Norfolk, Suffolk, PlymoutWorcester
(16 projects)

February Snowstorn

(Feb 1718, 2003)

FEMA Public Assistance

Project Grants

All 14 Counties
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DISASTER NAME
(DATE OF EVENT)

January Blizzard
(January 22 2005)

FEMA Public Assistance

TYPE OF ASSISTANCE

Project Grants

DECLARED AREAS

All 14 Counties

Hurricane Katrina
(August 29, 2005)

FEMA Public Assistance
Project Grants

All 14 Counties

May Rainstorni#lood
(May 12-23, 2006)

Hazard Mitigation Grant
Program

Statewide

ApriNor 6eas
(April 15-27, 2007)

Hard Mitigation Grant
Program

Statewide

Flooding
(March, 2010)

FEMA Public Assistance
FEMANdividuals and
Households Program
SBA Loan

Bristol, Essex, Middlesex, Suffolk
Norfolk, Plymouth, Worcester

Hazard Mitigation Grant
Program

Statewide

Hurricane Earl
(September 2010)

FEMA Public Assistance
Project Grants

Barnstable, Bristol, Dukes, EsseX
Middlesex, Nantucket, Norfolk,
Plymouth, Suffolk, and Worcester

Tropical Storm Irene

(March 2018)

(August 2728, 2011) FEMA Public Assistance Statewide
Hurricane Sandy
(October 2730, FEMA Public Assistance Statewide
2012)
Severe Sno wstorm FEMA Public Assistance;
and Flooding H L .
azard Mitigation Grant Statewide
(February 809, Proaram
2013 9
Blizzard of 2015 FEMA Public Assistance;
(January 2628, Hazard Mitigation Grant Statewide
2015) Program
Severe winter storm Essex, Middlesex, Norfolk, Suffolk
and Snowstorm Worcester
(January 2018)
Severe winter storm Barnstable, Bristol, Essex, Nantuck
and flooding Norfolk, Plymouth

COVIDB19 Pandemic
(January 2020)

Statewide

Source: database provided by MEMA

Since 2018, there have bedine Massachusetts State Declared Disasters that affestsk
Below is a list of thenmhich includes sevemiinter stormm as well as the CowvitB pandemic.

10
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Table 3. State Disaster Declarations since 2018

Disaster Name Date of Event Declared Areas

Massachusetts Severe Winte| March 23, 2018 Statewide
Storm and Flooding
Massachusetts Severe Winte| March 1314, 2018 Statewide
Storm and Snowstorm
Massachusetts Conié January 20, 2020 Statewide
Pandemic May 11, 2023
Massachusetts Severe Winte| January 2829, 2022 | Statewide
Storm and Snowstorm
Massachusetts Hurricane Leq September 1517, Statewide

2023
SourceFEMADeclaredDisastersQpenFEMMatasetDisasteDeclarationsand FEMADeclaredDisasters.

FEMA FUNDED MITIGATION PROJECTS

Since 1991the Town of Swampscott has not received any funding from FEMA for project under
the Hazard Mitigation Grant Program.

COMMUNITY PROFILE

Swampscois a town in Ess@ountyMassachusetiscated15 milesup thecoastfromBoston
in anarea knownasthe NorthShore Swampscott is bounded to the north by Marblehead and
Salem and to the south by the City of Lynn.

The Town is on the MBTA Commuter Rail line and is served by several MBTA bus routes. There
are no Interstate or major state highways in Swampscott; the most significant roadway corridors
are Route 1A connecting to Lynn and Salem and Route 129 conndcyimg &md Marblehead.

Swampscottasa total area of 6.7 square miles LocatedbesideMassachusetBay and the
Atlantic Ocean,Swampscottesalonga mostlyrockyshorelinethoughthereis enougtclear
shorefor five beachesP h i IBéathplsichstretchemtoPrestorBeachand is thdargest
beachin townNew Ocean Housgnd WhalesBeachF i s h e Beathamdagart of King's
Beachwhich extends intd.ynn.Thereare severalsmallparks,alongwith theHarold KingForest
in thenorthwestornerof townand the Tedesc&ountryCluh whichbisectgart of the town.
Thetown alschastwo ponds, Fosté&ondand PalmerPond.

Development iBwampscois largely residentiain nature but thee is an area of commercial
and retail development along the Route 1A corridor adjacent to the Salem bouHdamgare
three villagewith neighborhood businesgethin townBeachBluffto theeast, PhillipdPoint to
thesouthandP h i IBéachplandbetweenthe two. Théown iscenteredon Monumengquare,
designedby Frederick_awOlIlmsted; which is fouariles south obalemand twelvemiles
northeasof BostonMuch of the remaining open land is in the northwest corner of town.

Swampscois governed by é5electBoard witha TownAdministratgrand operatesundera
TownMeetingformat. The Towmaintaing websiteat https://www.swampscottma.gov

11
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The 2@0 populationof Swampscotvas15,209. Demographic characteristics of the Town of
Swampscotire summarized in Tabfieand Figure 2Some of these features are important to

keep in mind for hazard mitigation as well as emergency preparedness and response in the
Town.

Table4. Town of SwampscottCharacteristics

Total population 15,209
Residents undés years old 19.4%
Residents 65 years old and over 19.3%
| Race & Ethnicity . ____
White 12,847
Hispanic or Latino 1,106
Asian 479
Black or African American 416
Two or More Races 307
Other Race 54
Total Households 6,297
MedianHousehold Income $128,964
Renter occupied housing units 25.9%

Languages
Speak a language other than English at hor

Other IndeEuropean languages 8.2%
Russian, Polish, other Sl&anguages 7.1%
Spanish 4.2%

Speaks English less than very/metlat all 1.26%

Residents with a Disability 4474
Age 65 and over with a disability 854
Households in Poverty 8.7%
Households with no vehicle 7.3%

Sources: US Census, 2020 Decennial Census and American Community Survey (ACS)
5-Year Estimatq017-2021)

Figure2: Race and Ethnicity and Population by Age Category

I o

18to 64
t
3%t 3ot t 2%t 7%
0% 0% 0% pr—
White Black Native Asian Islander  Other Two+  Hispanic
M Under 18 18to 64
* Hispanic includes respondents of any race. Other categories are non-Hispanic. B 55 and over
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Most of Swampscott is not within an Environmental Justice area as designated by the MA
Executive Office of Energy and Environmental Affairs, howereiig one area that meets EJ
criteria along the Route 1A corridor and bordering on the City of S@léap 1A in Appendix
A).Anenvironmental justice population is a neighborhood where one or more of the following

criteria are true:

1 Median household incomeésk percent or less of the statewide median household income
1 Minorities make ug0 percent or more of the population
1 25 percent or more of households identify as speaking English less than "very well"

13
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MAPC employsasxt ep pl anning process based on FEMAO®GSs
guidance focusing on local needs and prioribesmaintaining a regional perspective matched

to the scale and nature of natural hazard events. Public participation is a central component of

this process, providing critical information about the local occurrence of hazards while also serving

as a meas to build a base of support for hazard mitigation activities.

Figure3. SixStep Planning Process

®

Map the Hazards

® ©,

Implement & Update Assess the Risks &

the Plan . Potential Damages
@ PUBLIC INPUT @

Plan Approval & Review Existing
Adoption @ Mitigation

Develop Mitigation
Strategies

MAPC supports participation by the general public and other plan stakeholders through

A Meetings anatoordinatiorwith thelocalHazard MitigationTeam(four team meetings)

A Two public meetings, advertised through email, webpage content, a flyer, press release to
local media, and social media posted made available towswide onLocal Access TV,

1 A project website atvww.mapc.org/resourerary/swampcotthmpand a dedicated
email for public commerisvampscottResilience@mapc.org

A Openng a public comment period at the second public meeting, and posting the draft
plan to the project website to facilitate public review,

A Outreach to neighboring communities, boards and commissions, the local chamber of
commerce and businesgessvi r onment al NGOG sand therdocad | s er v
or regional entities

PLANNING PROCESS SUMMARY

The planning process outlined below is based on the guidance provided by FEMA in the Local
MulttHazard Mitigation Planning Guidandée proces®cugson local problem areas and
identiiesneeded mitigation measures based on where gaps occur in the existing mitigation

efforts of the municipalityfhe planningprocess allowwwnstaff to bring the most recent hazard
information into the plan, including new haza
mitigation measures, and progress made onratatentified in previous plans.

14


http://www.mapc.org/resource-library/swampcott-hmp
mailto:SwampscottResilience@mapc.org

TOWN OFSWAMPSCOTHAZARD MITIGATION PLAN
DRAFT 203 UPDATE

1. Map the Hazardsd MAPC relies on data from a number of different fedestdte, and local
sources in order to map the areas with the potential to experience natural hazards. This
mapping represents a mdfazard assessment of the municipality and is used as a set of
base maps for the remainder of the planning process. A plarliz important source of
information is the knowledge drawn from local municipal staff on where natural hazard
impacts have occurred, which is collected. These maps can be fgypehiix A.

2. Assess the Risks & Potential Damagé&Vorking with local staff, critical facilities,
infrastructure, vulnerable populations, and other features are mappecoatihstedviththe
hazard data from the first step to identify those that might represent particular vulnerabilities
to these hazards. Land use data and development trends are also incorporated into this
analysis in Chapter 4 of this pladAPQu t i | i zed FEMAGs -Mdtmput er mo:
provide estimates of the potential impacts of certain hazard events on the community
including floding, hurricanes, and tornadoBBAPC drew on the followirgcal, state,
federal, and academicesources tprovide data for theplan:

Townof SwampscatZoningBylaw

Town of SwampscaditasterPlan 2016

Town ofSwampscotDpen Space and Recreation,2Iaal

Town of SwampscoRegesilient Swampscott Climate Action and Resilier2@2Blan
Blue Hills Observatory

Environment America Research and Policy Center, When It Rain$ IGRdals
Warming and the Increase in Extreme Precipitation, July 2012

FEMA, Disaster Declarations for States and Countids, 202
FEMA, Flood Insurance StilsexCounty, 2@5

FEMA Flood Insurance Rate Map&gsexCounty, MA, 285
FEMA, HAZU@H, 2023

FEMA, Local Mitigation Planning Policy Guide5 202
KleinfelderCoastal Climate Change S{i216
Massachusetts Climate Change Assessment, 2022

MA Office of Coastal Zone Management, Sea Level Rise: Understanding and
Applying Trends and Future Scenarios for Analysis and Planning, December 2013.

MA Office of Dam Safety, Inventory of Massachusetts Dams
Massachusetts Report of the MA Coastal Erosion Commis&on, 201
Massachusetts Resilient MA Plan, 2023

Massachusetts State Hazard Mitigation and Climate Adaptation Plan, 2018
Massachusetts State Hazard Mitigation Plan, 2013

Metropolitan Area Planning Council, GIS Lab, Regional Plans and Data.
New England Seismic Network, Boston College Weston Observatory
NOAA Centers for Environmental Information

Northeast States Emergency Consortium

US Census, 2020, American Community Survey

USDA Forest Service, Wildfire Risk to Communities

USGS, National Water Information System,

U.S. Global Change Research Program, Fourth National Climate Assessment, 2018

=2 =2 -42-9_-9_-9_-9_-9_-92_°2_-2°_2°_-2-2 = =4 8 8 8 -9 -9 -9 = =4 -8 -4 -4 -
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3. Review EXxisting Mitigationd Municipalities in the Boston Metropolitan Region have an active
history in hazard mitigation asosthave adopted flood plain zoning districts, wetlands
protection programs, and other measures as well as enforcing the State building code, which
has strong provisions related to hazard resistant building requirements. All current municipal
mitigation measasare documentedh the plann Chapter 6

4. Develop Mitigation Strategied MAPC works with the local municipal staff to identify new
mitigation measures, utilizing information gathered from the hazard identification,
vul nerability assessments, and the community
additional work $ necessary to reduce the potential damages from hazard events. Additional
information on the development of hazard mitigation strategies can be found in Chapter

5. Plan Approval & Adoptiond Once a final draft of the plan is complete it is sent to MEMA for
the state level review and, following that, to FEMA for approval. Typically, once FEMA has
approved the plan the agency issues a conditional appr@@proval Pending Adoption),
with the condition being adoption of the plan by the municipality. More information on plan
adoption can be found in Chapt@rand documentation of plan adoption can be found in
Appendix D.

6. Implement & Update the Plaé Implementation is the final and most important part of any
planning process. Hazard Mitigation Plans must also be updatetiveryaar basis making
preparation for the next plan update an importantguoing activity. Chapte® includes more
detailed information on plan implementation.

THE LOCAL HAZARD COMMUNITY PLANNING TEAM

MAPC worked with the local community representatives to organize a local Nitigation
Planningream forSwampscotMAPC briefed the local representatives as to the desired

composition of that team as well as the need for representation from the business community, civic
organizations and citizens at large.

The Local Hazard Mitigation Planning Team is central to the planning process as it is the primary
body tasked with developing a mitigation strategy for the community. The local team was tasked
with working with MAPC to set plan goals, provide informatidgheohazards that impact the

Town existing mitigation measures, dradpto develop new mitigation measures for this plan
update. The Local Hazard Mitigation Planning Team membership can be fbaioie $nbelow.

TheSwampscoflanning Boargsthe primarylocal agencyresponsible for regulating

development in town. Feedback from the Planning Board was assured through the parttipation
the Director of Community and Economic Developmém localHazard MitigationTeam The
Townds g o vtherSelecBogrd Hostetl ywp public meetings on the ptamMarch 26

2025, and September 172025. In addition, MAPC, the State designated regional planning
authority forSwampscaotivorks with alagencieghat regulate developmerind infrastructurean

the region, including the | municipal entities and state agencies, MassBOBNd the
Massachusetts Dept. of Conservation and Recreation
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TheSwampscottiazard Mitigation Planning Team met four times on the dates listed below. The
agendas for these meetings are included in Appendix B.

A July 18, 2024: discussl the project overview and update local hazard areas and
critical facilities inventory

October 23 2024: updated hazard mitigation goals and existing mitigation measures
January 28, 2025: updated the recommended mitigation strategies from the 2018 HMP
and prepare for Public Meeting #1

June 2 2025: develoged new recommended mitigation measures for the 2024 plan
update and prepare for Public Meeting #2

SIS S

Table5: Membership of the(SwampscotiHazard Mitigation Team
Representing

NEl[E]

Graham Archer Emergency Management Director

Gino Cresta Asst Town Administrator and Director of Public Works
Marzie Galazka Director of Community and Economic Development
Mark Noonan, PE Assistant Engineer / Field Coordinator, DPW

Martha Schmitt Chair, Climate Action Committee

Jeff Vaughan Public Health Director

PUBLIC MEETINGS

Public participation in the hazard mitigation planning process is important, both for plan
development and for later implementation of the plan. Residents, business owners, and other
community members are an excellent source for informationtisttiieabnd potential impacts

of natural hazard events and particular vulnerabilities the community may face from these
hazards. Their participation in this planning proalesduilds understanding of the concept of
hazard mitigation, potentially creating gt for mitigation actions taken in the future to
implement the plan.

To gather this information and educate residents on hazard mitigatidowhieosted two public
meetings, one during the planning process and one after a complete draft plan is available for
review.The public had an opportunity to provide ingutingthe hazard mitigation planning

processt a public meeting held diarch 26 2025, hosted by th&electBoard. The draft plan

was presented at a second public meetingeptember 172025, also hosted by th8elect

Board Both meetings were publicizedaccordance witthe Massachusetts Public Meeting Law
andpubl icized on the To waswell aswydifect outreechoand soci al
stakeholderby email A Media Advisory was also sent to the local pr&ss. public meeting

notices in Appendix.C

In addition, MAPC and the local team coordinator participated in a public Open House held for

the Swampscott Master Plan, which is being updated in 2025table display for the Hazzard
Mitigation Plan, attendees were asked about natural hazards that concerned them. Three
comments were submitted on specific sites of concern, shown in Appendix C and summarized here:

1. Along Swampscott Rail Tra{Stetson and Norfolk Avenues): Brushfire risk during drought
seems a rapidly emerging threat.
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2. EImwood Road attached to Paradise: Extreme water runoff flooding hazard due to
insufficient drainage and lelying area. This is the historic district.

3. LoringAvenuewo ods around the condos: Letds remov
with a controlled burn before fire season.

LOCAL STAKEHOLDER INVOLVEMENT

TheTowrreached out to local stakeholders that might have an interest in the Hazard Mitigation
Plan including neighboring communities, agenoiesjunity organizatigresd other interested
parties. Notice was sent to the following organizations and neighboring municipalities inviting
them to review the Hazard Mitigation Plan and submit commentsTvihe

Table6: SwampscotiCommunity Stakeholders

Swampscott for All Ages Committee (community group)
The Caleb Group (housing organization)

Swampscott Unites Respects Embraces Diversity (community grg
Senior Center Social Services Outreach (social organization)
Climate Action Committee

Historical Commission Liaison

HWAC Liaison

Board of Health

Swampscott Council on Aging Board

Swampscott Recreation Department

Swampscott Public Library

City of Lynn

City of Salem

Town of Marblehead

The draft plan was posted dinefor public reviewThe Town receivgdiBD] comments, which are
included iMAppendix C

CONTINUING PUBLIC PARTICIPATION

Following thepproval of the 2025 updatedplan, the planning team will continue to provide

residents, businesses, and osti@keholders witthe opportunity to learn about the hazard

mi tigation planning process and to contribute
understanding of local hazards.
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As review of the planare conducted by the Hazard Mitigation Team, these will be placed on the
Townds web site, andMiagatpnTeam @il be puplgly rioticedtinh e Ha z a
accordance with town and state open meeting laws.

PLANNING TIMELINE

PLANUPDATE PROCESS 2a283

July18, 2024 1stMeeting of theSwampscottazard Mitigation Team
October 23,2024 2nd Meeting of theSwampscottazard Mitigation Team
January28, 2024 3rd Meeting of theSwampscottiazard Mitigation Team
March 20, 2025 Open House event for Swampscott Master Plan
March 26, 2025 Public Meeting #1 hosted by tfgelectBoard

June 22025 4th Meeting of theSwampscottiazard Mitigation Team
September 172025 | Public Meetingt2 hosted by the Board of Selectmen
TBD Draft Plan Update submitted to MEMA

TBD Revised Draft Plan submitted to FEMA

TBD Notice ofApproval Pending Adoption issued by FEMA
TBD Adoption of the Plan by the Town

TBD FEMA Formal Approval of the plan for 5 years

PLANIMPLEMENTATION MILESTONES-302

After this plan update is approved by FEMA for a fixgar period, theTownshould take note of
the following milestones for the ongoing implementation, review, and updating of this plan

2027 Conduct Midrerm Plan Survey on Progress

2028 Seek FEMA grant to prepare next plan update
2029 Begin process to update the plan

2030 Submit Draft 280 Plan Update to MEMA and FEMA
2030 FEMA approval of 202 Plan Update

19



TOWN OFSWAMPSCOTHAZARD MITIGATION PLAN
DRAFT 203 UPDATE

SECTION 4: RISK ASSESSMENT

The risk assessment analyzes the potential natural hazards that could occur Wahinathe

well as the relationship between those hazards and current land uses, potential future

development, and critical infrastructure. This section also includes a vulnerability assessment that
estimates the potential damages that could result from cextgaidcale natural hazard events.

In order to updatéSwampscalits r i sk assessment, MAPC gathered
hazard and land use data and met witlethocal Team to identify changes in local hazard areas

and devel opment trends. MAPC also used FEMAGS
(HAZUS).

The projected impacts of our warming climate on natural hazards are integrated throughout this

risk assessment. Key impacts include rising temperatures, which in turn affect precipitation patterns
and extreme weatheAnalysis of these impacts included in this plan aligned closely with the data
and assessment presented in Massachusettsd St
Pl an (SHMCAP) and the Massachusettsd 2022 CI i

nGl obal climate is changing rapidly =c

t hat have occurred throughout Earthos

by about 1.8°F from 1901 to 2016, and observational evidence does not support

credible natural explanations for this amount of warming; instead, the evidence

consistently points to human activities, especially emissions of greenhouse-or heat

trapping gases, as the dominant cause
Fourth National Climate Assessment, 2018 (Chapteyr 2

CLIMATE CHANGE OBSERVATIONS AND PROJECTIONS

Climate change observations come from a variety of data sources that have measured and
recorded changes in recent decades and centuries. Climate change projections, however, predict
future climate impacts and, by their nature, cannot be observed or neeassii@ result of the

inherent uncertainty in predicting future conditions, climate projections are generally expressed as
a range of possible impacts.

TEMPERATURE

Our climate has always been regulated by gases, including carbon dioxide, methane, and nitrous
oxide, which blanket the earth. These gases trap heat that would otherwise be reflected out to
space; without them our planet would be too cold to supporVgerefer to these gases as
ogreenhouse gasesdé6 (GHGs) for their heat trap
primary energy source in the age of industrialization, releases GHGs into the atmdsghere.

past century, human activity asstadawith industrialization has contributed to a growing

concentration of GHGs in our atmosphBexords from the Blue Hill Observatory in Milton, MA

show that average temperatures (g6ar mean) have risen approximately 3 degrees (F) in the

almost 200 years since record keeping began in 1831. See Hgoetow for more information.
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Figure4: Observed Increase in Temperature

BLUE HILL OBSERVATORY ANNUAL TEMPERATURE, 1831-2022
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Record Mean: 8.4 deg C (47.1 deg F)

Note: Plot includes temperature data for 1831-1884 from Milton and Canton that were adjusted to the Blue Hill summit location.
Michael J. lacono, Atmospheric and Environmental Research / Blue Hill Observatory

Climate projections include an increase in average temperature and in the number of extreme
heat days(Figure 5)Extreme cold days are projected to decrease in number. By 2030, the
summer mean temperature could increase by 3.6°F from the historical perio@(13%0By

2070, there could be 58 fewer days below freezing, which could lead to an increase in ticks. By
mid-century, the State anticipates about 25 more days per year where the temperature exceeds
90°F for inland areas, and about 19 more days ab®0°F for coastal area@Commonwealth of
Massachusetts, 2022)

Figure5: Change in the Annual Number of Days Over 98 Compared to Today

B0 eye ® Inland T
A Coastal
60 days
i@
40 days
20 days ; { }
0 days L : : ' :
Current 2030 2050 2070 2090

Sources: 2022 MA Climate Change Assessment and Stochastic Weather Generator
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These changes could result in Massachusetts summers feeling like a more southern state, as
described in the infographickigure6f r om t he Stateds 2022 Cli mate

Figure6: Change in Average Summertime Temperatures for Massachusetts

Massachusetts summers are

projected to be warmer in HISTORICAL
the future and will start to (1950-2013)
feel like current summers ::; g??: Tt
in other states in the South-

eastern U.S. By 2030, the

average summertime

temperature will feel like ;
summers in New York; by | | — &4 2050
2050, like Maryland; by 2070, Y o o4 Hot days
like North Carolina; and by ml'el ::IF
2090, summer in Massachu-

setts could feel like summer
in Georgia today.

2070

Hot days
will feel

Humidity will also change - like 99°F

while the high temperature
on historically hot Massa-
chusetts summer days (from
1950 to 2013) felt like 81°F,
by 2050 it could feel like
94°F, and by 2070, it could
feel like 99°F.

Source: 2022 MA Climate Change Assessment

PRECIPITATION PATTERNS

Annual precipitation in Massachusetts has increased by approximately 10% in-freafifty

period from 1960 to 2010(MA EEA, 2011Moreover, there has been a significant increase in

the frequency and intensity of large rain events. For the Northeast US, according to the Fourth
National Climate Assessment 2018, in the past sixty years there has been a 55% increase in the
amount of anual precipitation that falls in the top 1% of storm events, as shown inFigure

below (US Global Change Research Program, 20C8anges in precipitation are fueled by
warming temperatures which increase evaporation and, therefore, the amount of water vapor in
the air.
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Figure7: Observed Change in Total Annual Precipitation in the Heaviest 1% Events

1958—-2016

Source: Fourth National Climate Assessment, 2018
Numbers circled in black indicate % change.

Massachusettsd 2022 Climate Change Assessment
a future increase in annual total precipitation of less than 8% per year. Most of these increases
are anticipated during the winter months (see Figlneow).

Additionally, the historic 10% annual chance daily rainfall eventf2.80 6 of r ai n) <cou
four times more frequently by 209Commonwealth of Massachusetts, 2022)
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Figure8: Change in Annual and Seasonal Precipitation in 2070 Compared to Today
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a 20-year era centered on 2070. Maps show LOCA downscaled GCM projections at the 50th percentile across 20 LOCA
GCMs that overlap with the GCMs used in the Stochastic Weather Generator.

Despite overall increasing precipitation, more frequent and significant summer droughts are also
a projected consequence of climate change. This is due to projections that precipitation will

increase in winter and spring and decrease slightly in the sandhes aresult of earlier snow

melt, and higher temperatures that

Assessment anticipates that these changes will vary by regidiorftheand South Shore region
whereSwampscoit located ray experience slightly more consecutive dry days, and

W i

reduc

significantly more days without rain per year, by 2q@bmmonwealth of Massachusetts, 2022)

See Figur® below for more information.
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Figure9: Consecutive dry day events (number of multiptiry-day events per year)

Panel A: Consecutive dry day events (number of multiple-dry-day events per year)

Region Baseline 2030 2050 2070 2090
Berkshires & Hilltowns 29 29 30 30 31
Greater Connecticut River Valley 31 31 32 32 33
Central 32 32 32 33 33
Eastern Inland 32 32 32 33 33
Boston Harbor 31 31 32 32 33
North & South Shores 31 31 32 32 33
Cape, Islands, & South Coast 31 31 32 32 33
Statewide 31 31 31 32 33
Statewide Percent Change 0% 1% 2% 4% 6%

Panel B: Annual number of days without rain (days per year)

Source: Stochastic Weather Generator

Region Baseline 2030 2050 2070 2090
Berkshires & Hilltowns 159 161 165 167 170
Greater Connecticut River Valley 171 172 175 178 181
Central 180 182 185 188 192
Eastern Inland 186 181 185 188 193
Boston Harbor 192 185 192 194 198
North & South Shores 184 182 187 150 195
Cape, Islands, & South Coast 186 182 187 191 194
Statewide 176 175 179 182 187
Statewide Percent Change 0% -1% 2% 3% 6%

Source: 2022 MA Climate Change Assessrhefbwn ofSwampscois located in thidorth & South Shores region

SEA LEVEL RISE

Highlevel information on sea level rise is discussed here as the town as well as the regional
economy of the Boston Metro area may be impacted by sea level rise in the future. Warming
temperatures contribute to sea level rise in three ways. First, wéemewgands to take up

more space. Second, rising temperatures are meltingolsetl ice which enters the oceans as

melt water. A third, quite minor, contributor to sea level rise in New England is not related to
climate change. New England is still eigering a small amount of land subsidence (drop in

elevation) in response to the last glacial perM® A A S s

records

from

show nearly one foot of sea level rise over the past century. See Eijbeéow for more

information.
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Figurel0: Observed Increase in Sea Level Rise
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level changes, lankgvel changes, and other regional facts that can impact the rate of change.
The report includes the following approximate sea level risegbiajs for the State:

1 Northern Massachusett21 inches by 2050, and 43 inches by 2070
1 Southern Massachusett23 inches by 2050 and 45 inches by 2070

The 2022 Climate Change Assessraksat quantified the developed land area flooded for
events including:

1 the 20year (5% annual probability)
1 100-year (1% probability)
1 1000-year (0.1% probability) events

This approach found that the area flooded by the current 14} event is comparable to the

area of a 20-year event by 2050. Even moegeascould be impacted by the annual probability
event by 2070. See Figurellbelow for more information.
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Figure 11: Total Flooded Area of the Commonwealth for Selected Events
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CLIMATE CHANGE AND HAZARD MITIGATION

Following the outline of the Massachusetts State Hazard Mitigation and Climate Adaptation Plan
(SHMCAP), this local hazard mitigation plan organizes consideration of natural hazards based on
their relationship to projected climate changes.

Table8 below, which is originally from the 2018 SHMCAP, summarizes the natural hazards
reviewed in this plan, climate interactions, and expected impacts.
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Table7: Climate Change & Natural Hazards

Primary Climate
Change Interaction

Natural Hazard

Other Climate Change
Interactions

Representative
Climate Change Impacts

Inland Flooding

Extreme Weather

d
8, Rising
a l ' l I Drought Temperatures,
Extreme Weather
Changes in
Precipitation Rising
Landslide Temperatures,

Extreme Weather

Flash flooding, urban flooding, drainag
system impacts (natural and human
made), lack of groundwater recharge
impacts to drinking water supply, publ
health impacts from mold and worseng
indoor air quality, vecteborne diseases
from stagnant water, ineased potential
for loss of life, episodic drought, chang
in snowrain ratios, changes in extent
and duration of snow cover,
degradation of stream channels and
wetland

Sea Level Rise

Coastal Flooding

Extreme Weather

Coastal Erosion

Extreme Precipitation

Increase in tidal and coastal floods, stg
surge, coastal erosion, marsh migrati
inundation of coastal and marine

Rising
Temperatures

Tsunami Rising Temperatures ecosystems, loss of wetlands
Average/Extreme / Shifting in seasons (longer summer, e
Temperatures N/A spring, including earlier timing of sprin
peak flow), increase in length of growi
Wildfires Changes in Precipitatio season, increase of invasive specie

Invasive Species

Changes in
Precipitation, Extreme
Weather

increase in vectdrorne illnesses (Wes
Nile, Zika, EEE), ecosystem stress, ef
brownous from higher energy demand
more intense heat waves, public hea
impacts from high heat exposure anc
poor outdoor air quality, increased
potential for loss of life, drying of
streams and wetlands, eutrophication
lakes andponds

Extreme Weather

Hurricanes/Tropical
Storms

Severe Winter Storm |
Nor deas:

Tornadoes

Other Severe Weather
(Strong Wind &

Thunderstorms)

Rising Temperatures,
Changes in
Precipitation

Increase in frequency and intensity ¢
extreme weather events, resulting ir
greater damage to natural resources
property, and infrastructure, as well g
increased potential for loss of life
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UPDATE PROCESS

Inordertou pdat e Swampscottodos risk assessment, MAP C

hazard and land use dathom federal and state sourcaad met with Tovins Haz ar d Mi t i

Teamto identify changes in local hazard areas and development tr@ig@slocal Team also
reviewed critical infrastructure with MAPC staff in order to create do-d@te inventory and
accompanying GIS mapAPC also used the most recently available versibrEoM NAZES
MH program(described belowjo assessed the potential impaatsHurricanes, Tornadoes, and
Flooding

OVERVIEW OF HAZARDS AND IMPACTS

The risk assessment analyzes the potential natural hazards that could occur within the Town of
Swampscotis well as the relationship between those hazards and current land uses, potential
futuredevelopment, and critical infrastructurbis updated plan also recognizes tHaate

change is projected to have significant impacts on many natural haz&wismpscotihe

Resilient MA PIg2023), the Massachusetts Climate Change Assessment (2022g and

SHMCAP (2018) are key planning documents that imeanatural hazardand climate trends

that have the potential to impact the Commonwealth. The 2013 State HMP set the stage by
defining considerations such as frequency and severity and summarizing the frequency and
severity of hazards of greatest concern. The 2018 SHMCAP used similar niefimiticazard

considerations and expanded on this research by including additional climate projections. Because
the 2013 State HMP includes definitions that were not specified in the SHMCAP, both resources

are referred to in this report.

Table8 below summarizes the hazard risksSaampscott, with reference to the hazards in
Massachusetthis evaluation takes into account the frequency and severity of eachfloazard
Massachusetts asivampscatbased on available data, including:

A Statelevel data, including the Resilient MA Plan, the 2022Climate Change
Assessment, and 2018 SHMCAP.

A Countylevel dataf r om NOAAGs Nati onal Climatic
Database forEssexXCounty (wher&wampscois located)

A Locatllevel informationincluding input from the Local Team, the hazard mapping
included in Appendix A, and the HAZUS results.

The statewide hazard risk assessment is based on the definitions for hazard frequency and

severity listed below. The statewide assessment was modified to reflect local conditions in
Swampscottising the same criteria.
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Definitionsof Hazard Frequency and Severity
Frequency
Very low: Very unlikely; minimal examples of historical occurrences.
Low: Likely to occur at least once by the end of the century; some examples of historical occurrer
anticipated every 100 years.
Medium: Likely to occur at least once every 50 years (two or more occurrences in the next centur
High: Almost certain to occur at least once a year.
Very High: Almost certain to occur multiple times a year.

Severity

Minor: Limited and scattered property damage; limited damage to public infrastructure and essen
services not interrupted; limited injuries or fatalities.

Serious:Scattered major property damage; some minor infrastructure damage; essential services
briefly interrupted; some injuries and/or fatalities.

Extensive:Widespread major property damage; major public infrastructure damage (up to several
days for repairs); essential services are interrupted from several hours to several days; many injy
and/or fatalities.

CatastrophicProperty and public infrastructure destroyed; essential services stopped; numerous

and fatalities.

Table8 - Hazard Risks Summary

Hazard Frequency Severity
Massachusetty Swampscotf Massachusetts| Swampscott

Flooding Precipitation | Very High High Serious Serious

Dam failures Very Low Very Low Extensive Minor

Coastal Erosion Very High Very High SeriousExtensive | SeriousExtensive

Coastal Flooding Very High Very High SeriousExtensive | SeriousExtensive

Tsunami Very Low Very Low Extensive Extensive
Catastrophic Catastrophic

Hurricane/Tropical Story Medium Medium Serious Serious
Catastrophic Catastrophic

Tornadoes High Low Serious Extensive Serious

Other Severe Weather | Very High High Minor- Extensive | MinorExtensive

Severe Winter/ High High Minor- Extensive | MinorExtensive

Nor deaster

Winter-Ice Storms Medium Medium Minor- Extensive | MinorSerious

Earthquakes Medium Medium Serious SeriousExtensive
Catastrophic

Landslides High Very Low Minor- Extensive | Minor

Wildfire/Brushfires Very High High Minor- Extensive | Minor

Extreme Temperatures | Very High Very High Minor-Serious MinorSerious

Drought Medium Medium Minor- Serious MinorSerious

Invasive Species High High Minor Minor

Changes in Groundwatq High N/A Serious N/A

SourcedResilient MA Plan (Frequency), State Hazard Mitigation Plan 2013 Y Se#&titys, Local information.
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Not all hazards listed in the Resilient MA Plan affect the ToBwarhpscatfThe Town

considered changing groundwater levels but did not designate that as a haBawdnmpscatt

USGS groundwater monitoring records show no trend in lower groundwater levels over the last

50 years.Further,lie Towrdoes not use groundwateellsas a source ofvater supply
Landslides, while possible, have never occurrtr
landslide. Current land use regulations govern stadniliz of slopesand the Town did not

conclude that further mitigation for landslide is warranted.

FLOODING HAZARDS

FLOODING FROM PRECIPITAANDNCOASTAELOODING

Floodingwas the most prevalent natural hazard identified by local officisg@sMampscaotGiven

t he Town 0 the doastetlaedivin & subjecinto two kinds of flooding; coastal flooding,
where windtide, and storm surgdsad to floodingin lowlying areasalong the shore and tidal
waterways, and floodingrom precipitationwhere the rate of precipitation or amount of
stormwater runofbverwhelms the capacity of natural and structured drainage systems to convey
water causing it to overfloand flood roads and adjacent propertiedhese two types of

flooding are often combined as inland flooding is prevented from dratoitige seaby the push

of tide drivencoastalwaters

FLOODINGROM PRECIPITATION

FIl ooding is generally caused by severe rainst
Severe rainstorms can ocgear-round. Hurricanes are most common in the summer and early fall
whil e Nordeasters are most common in winter.

storm events. Climate change has the potential to exacerbate these issues over time due to
increasig extreme rainfall events. Increase in average annual rainfall may also lead to more
incidents of basement flooding caused by sgasonal groundwater levels.

Regionally Significant Floods

There have been a number of major floods that have affected the Metro Boston region over the
last fifty years. Significant historic flood events have included those listed B@&u, 2024)

s The Blizzard of 1978 s May 2006

1 January 1979 s April 2007

v April 1987 s March 2010

s October 1991 1 December 2010
s December 1992 s March 2013

s October 1996 ¢ January 2018

s June 1998 s March 2018

s March 2001 ¢ June 2020

s April 2004
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Most severe flooding event within last 15 years

The most severe flooding evenEastern Massachusattshe lastl5 years occurred during

March 2010, when a total of L7 inches of rainfall was recorded by tBéue Hills Observatory

from three storms over 19 days from March 13 to 3he weather pattern that consisted of

early springtime prevailing westerly winds that moved three successive storms, combined with
tropical moisture from the Gulf of Mexico, across New England. Torrential rainfall caused March
2010 to be the wettest mdmbn record.

The March 2010 rainstorms fit the profile of a typesefere precipitatioevent expected to
increase in frequency as the climate warms. That is, significant precipitation, falling in late winter
as rain rather than snow, on frozen ground, and while vegetation is still dormant.

One indication of the extent of flooding is the gage height at the nearest USGS streamflow
gauging station, which is on BauguRiver inrSaugus, MAThe USGS gage height, shown in
Figurel2, exceeded6.43 feet on March &, 2010 and exceeded.24 feet on March 31, 2010.
Normal gage height in Marchless than 3eet.

Figurel2: SaugusRiverUSGS5age Heights, Marcipril 2010

Saugus River at Saugus Ironworks at Saugus, MA - USGS-01102345 Subscribe to WaterAlert

- using custom time span -
March 8, 2010 - April 2, 2010
Gage height, feet

6.22 ft - Mar 30, 2010 11:45:00 PM EDT

T T T
Moar 05 Mar 13 Mar 17 Mar 21 Mar 25 Mar 28 Apr 02

Source, US Geological Service, National Water Information System

Previous Inland/Stormwater Flooding Events

The best available local data on previdokndflooding events iGwampscoit s f r om NOAAGOG ¢
National Centers for Environmental Information Storm Events Database, which provides county
level records of natural hazards (see Tably. EssexXCounty, which includes the Town of
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Swampscaotexperienced B flood events from 20092025. There were twaeathsand three
injuries reported and the total reported property damage in the county wa$ $aillion dollars.
Damages fronthe majoirfloodingduring thestorms of March 201ttaled $13.07 million

Notably, thatrepresents 65% atotal flood damages foEssex County ovre entirel9 year
period from 20@ to 2025. The 2010 storms were a federally declared disaster, making federal
disasterassistance available to residents who did not carry flood insurance. That reg#ted in
disasterclaims in the Town 8ivampscattotaling$108,464. The HAZUS analysis estimates
floodingdamages irSwampscofrom a 100-year stormat $211.8 million and $75.7 million

from a 500year storm.

Table9 EssexCounty Flood Event2006 - 2025
Property

Date Deaths Injuries Damage $

5/13/2006 2 0 $7,000,000
7/11/2006 0 0 $10,000
7/28/2006 0 0 $20,000
3/2/2007 0 0 $20,000
4/16/2007 0 0 $45,000
2/13/2008 0 0 $30,000
3/8/2008 0 0 0
8/8/2008 0 0 $25,000
9/6/2008 0 0 $5,000
3/14/2010 0 1 $9,800,000
3/30/2010 0 2 $3,270,000
4/1/2010 0 0 0
8/5/2010 0 0 $7,000
8/25/2010 0 0 0
10/4/2011 0 0 $305,000
6/23/2012 0 0 0
8/10/2012 0 0 0
6/24/2013 0 0 $5,000
7/1/2013 0 0 0
7/27/2014 0 0 0
10/23/2014 0 0 $30,000
12/9/2014 0 0 0
8/18/2015 0 0 0
8/18/2015 0 0 0
9/30/2015 0 0 0
6/29/2016 0 0 0
4/6/2017 0 0 0
6/27/2017 0 0 $2,000
7/8/2017 0 0 0
7/18/2017 0 0 0
9/6/2017 0 0 0
9/15/2017 0 0 $10,000
9/30/2017 0 0 $4,000
10/25/2017 0 0 0
1/13/2018 0 0 $5,000
8/11/2018 0 0 $10,000
8/12/2018 0 0 0
11/3/2018 0 0 0
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Property

Date Deaths Injuries Damage $

4/15/2019 0 0 0
7/31/2019 0 0 $3,000
9/2/2019 0 0 $10,500
7/13/2020 0 0 0
7/23/2020 0 0 $1,000
9/10/2020 0 0 $1,000
7/9/2021 0 0 0
7/12/2021 0 0 0
7/30/2021 0 0 $10,000
8/19/2021 0 0 0
9/2/2021 0 0 0
11/12/2021 0 0 $16,400
10/17/2022 0 0 0
7/10/2023 0 0 0
8/8/2023 0 0 0
TOTAL 2 3 $20.644,900

Source: NOAA, National Centers for Environmental Information
Overview of the North Coastal Watershed and Flooding

Swampscott is located within the North Coastal Watershed, onevadt28hedstatewide

designated by the MA Executive Office of Energy and Environmental &ffarblorth Coastal
Watershed is a study in contrasts. The northern reaches of the North Coastal Watershed include
the southern tier of the Hampton and the Seabrook salt marsh complexes, while further south, the
watershed is dominated by the rocky shdresh Cape Anrto Marblehead and Swampscott

which provide the most distinctive rocky coastliakk of Massachusetts. The southern reaches of

the watersheavhere Swampscott is locatednsist of an irregular coastline of rocky peninsulas,
interspersed with embayments, pockets of salt marsh and vibrant estuaries.

The North Coastal Watershed has a total drainage area of approximately 168 square miles. It
encompasses all or part of five river shdisins, including the Danvers, Essex, Saugus, Pines, and
Annisquam Riveihe Saugus River is the closest subbasin to Swanpecbdibrth Coastal
watershedencompasses all or part of 26 Massachusetts municipalities and supports a population
of approximately 500,000 people.

North CoastaM/atershed Priorities

1 Work to reduce contaminated stormwater emanating from street drainage systems along
highways and local roads

1 Implement sustainable growth management techniques and innovative land use planning,

Conserve and protect open space

1 Prevent invasive plant species and reduce the loss of productive shellfish habitat

=
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Swampscott Priorities

Precipitatiordrivenfloodinghas becommoreof a problem partly becausef increasedrunoff
from developed areasFlooding of Danvers Road has increased over time due to run off from
the quarry, which is partly in Salefioodings also an issue in tB¢op and Shoparkinglot at
Vinnig Square.This floodings dueto runofffrom the parkindot beingchanneledntoan
undersizegipe.

Thereare two bridges whicbausdloodingproblems. Thanderpas®f the Burrill StreetBridge

floods duringhightidesbecauseof debrisbuild-up in thecatchbasin.In addition,the pitchof
theroadway increaseshe flow ofrunoffto suctan extent that thecatchbasincannot handle

theflow evenif thereisnodebris. The second is the former railroad overpass on Stetson Avenue
at Norfolk Avenue.

ThehomeslongNasonRoadexperience backyardlooding. Theabandonedrailroad rightof-
way whichrunsparallel to thestreetcreatesa damming effect whichcausesvater tobackup.

FLOODING AND CLIMATE CHANGE

Eastern Massachusetts average annual precipitation is 42 inches. While total annual precipitation
has not changed significantly, according to the rapbren It Rains It Pow<lobal Warming

and the Increase in Extreme Precipitation from 1948 to in@drise rainstorms and snowstorms

have become more frequent and more severe over the last half century in the northeastern United
States Extreme downpours are now happening 30 percent more nationwide than in 1948 (see
Figurel3).

Figure1l3 Changes in Frequency of Extreme Downpours, 198011

Decrease in Frequency Increase In Frequency
-« .« - . r® — 9
-100% -50% -10% 10% 50% 100%

SourceWhen It Rains It Pousslobal Warming and the Increase in Extreme
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PrecipitationEnvironment America Research and Policy Center, July 2012

Not only are these intense storm events more frequent, they are also more severe; the largest
annual storms now produce 10 percent more precipitation, on average, than in 1948. In
particular, the report finds that New England has experienced the greatasge with intense

rain and snow storms occurring 85 percent more often than in 1948.

Data from the 2022 MA Climate Change Assessment related to changes in precipitation patterns
is included in an earlier section of this chapter. Those projections suggest that future rain events
will be increasingly intense, which could lead to increalsed iand stormwater flooding.

Precipitation frequency estimates, which are used to derive stormwater design standards, were
published in 1961 by the U.S. Commerce Department in a document knovd® &S &dhnical

Paper 40). The 1Qear, 24-hour storm for eastern Massachusetts waslatd as a 4.5inch

event. Recently the National Oceanic and Atmospheric Administration published updated
estimates (NOAA Atlas 14), which increased this design storm by 0.6 inches to 5.14 inches for
eastern Massachusetts. Communities should consideafofall rates when designing
infrastructure.

For example, communities could consider using NOAA Atlas 14 rainfall rates with an additional
allowance to account for projected rainfall during the life of projects permitted today when sizing
stormwater infrastructure. DEP takes a similar approachdolsesurrent (not future) rainfall

rates, called ONOAAl14+6. Mystic River Watersh
ONOAAl14++6, which t hey BhaNMOAA &4 humlet iscal@ilatégdby pr o |
multiplying the NOAA 14 precipitation freency estimate upper confidence interval by 0.9 (i.e.,

current but extreme precipitation events reflect 90% of upper confidence intervals). The NOAA

14++ number is the upper confidence interval. A comparison of these numbers is summarized in
Table 10 below (NOAA, 2023).

Table10: Rainfall rates for the 16year 24-hour storm

NOAA 14 NOAA 14+ NOAA 14++
5.27 inches 5.90inches 6.56 inches
NOAA, 2023

The 2022 MA Climate Change Assessment also highlights the following flooding climate impacts:

By 2050, the 1 percent annual chance river flood could be two times more likely to occur
By 2090, the historical 10 percent annual chance daily rainfall event (2.8 to 4 inches)
could occur four times more frequently

Damage could occur to buildings from heavy rainfall and overwhelmed drainage systems
Damage could occur to transit service due to flooding

There could be a reduction in the availability of affordably priced housing from direct
damage including from floodingCommonwealth of Massachusetts, 2022)

= =4 =4 = =
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COASTAL FLOODING

Coastal flooding is associated with severe coastal storms that, through the combination of winds
and tides, drive tidal waters to higher levels than normally experienced, leading to the inundation
of lowlying land areasand damage or overtopping of seawalls and other coastal infrastructure
Coastal flooding can also be associated with
astronomic tides.

Due to its location on the coast, Swampbeastextensive exposure to coastal flooddgastal
flooding issues include tidal surge and sea level rise; as well as coastal erosion. Impacts to
infrastructurés a significant concern 8wampscatheTownexperiences floodingf parts of
the roadway networkwith manystorms. Some tfis isnuisancéoodingalthoughit sometimes
resultsn roadsbeingshut down. Atlantisvenue athe Marbleheadline experiencesoadway
flooding.Significanflood damagehasalsooccurredn theresidentialarea and private beach
club at Shepherdand OceanStreets.The seavall at BlodgettAvenuehasalsofailed. Flooding
is particularlya problem atthe Lynn/Swampscalihein thevicinityof Humphreystreet During
the 1978 storm, boatwere requiredto get people inand out of thisarea. Anotherarea of
floodingis PuritarRoad and Humphre\street particularlyForbesSquareand the FishHouse.
Businessas this areaexperiencdlooding. Thisarea isclassifiedasbeingin theAO zone.

Previous Coastal Flooding Events

The best available local data for previous coastal flooding occurreruesided bythe NOAA
National Centers for Environmental InformaiesexCounty, which includes the Town of
Swampscatexperience?2 coastal flood events from 6 through 203 (see Tablel1). No
deathsor injuries were reported and the total reported property damage in the county was
$7.13 million dollars.

Table 11: EssexCounty Coastal Flood Events, 2022023

- Property

1/31/2006 0 0 $60,000
4/15/2007 0 0 $5,000
4/16/2007 0 0 $5,000
4/17/2007 0 0 $20,000
11/3/2007 0 0 $10,000
11/25/2008 0 0 0
6/21/2009 0 0 0
1/2/2010 0 0 0
2/25/2010 0 0 0
3/1/2010 0 0 0
3/4/2010 0 0 0
3/15/2010 0 0 0
12/27/2010 0 0 $75,000
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. Property

10/30/2011
6/2/2012
6/3/2012
6/4/2012
6/4/2012
2/9/2013
3/7/2013
1/2/2014
1/3/2014

1/27/2015
1/24/2016
2/8/2016
5/25/2017
1/4/2018
1/30/2018
3/2/2018

10/27/2018

11/25/2018

10/28/2019
4/9/2020

9/22/2020
2/2/2021
1/17/2022
1/29/2022
12/23/2022
1/23/2023
1/10/24
4/10/24
5/22/25

TOTAL

O O O O O O O 0O O O O O O 0O 0O OO0 o oo o oo oo o o o o

0

O O O O O O O O O O O O O O 0O O OO o0 o oo o oo o o o o o o

$10,000
0
$30,000
0
00
$5,800,000
$1,000,000
0
0
$50,000
0
0
$40,000

O 0o oo oooo oo oo

5is
gl
o
o
o

o O O

0
$7,155,000

Source: NOAA, National Centers for Environmental Information

Thel991 0 N-N a m st@rmresultedn damageto retainingwallsand gravel washingup on the
roads A commomroblemis that thevindand wavesof storms will pick upcksand throw

them throughwindows of buildings along the coast.

The most significant

coast al.o0nFebroalyi6d) 978 v e n't

New England was battered by one of the most severe winter storms on record. The storm
produced record snowfall in many areas. Spring high tides, a stationary storm center, and
hurricane force winds combined to produce record higstadldood levels along much of
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coastline on February 7. Tidal gages recorded new highs of 10.4 feet in Boston. Fifty five lives
were lost and property damage Massachusetts was greatest north of Cape Cod. The total cost
of the stormi principally property damage, snow removal, and economic fosggsoached
$1billion.

In 1979 the US Geological Survey published an assessnteghofater marks documented
along the coast dflaine, New Hampshire and MassachusHits assessment includes three
points in the Town of Swampscott, shown in Table 1

Table 2: Flood Elevations and Descriptions of Higlhvater Marks for Feb. 7, 1978

229 13.80 Lat 42028'44", long 70°52'5!", Marblehead-Swampscott, Mass., town
line, Massachusetts Bay at Phillips Beach, good debris line in chain
link fence 0.95ft above stone wall at "Entering Marblehead" sign.
Photo. Wave bore.

230 10.16 Lat 42928'22", long 70°53'l", Swampscott, Mass., Massachusetts Bay
at Phillips Beach, excellent drift and debris line marked by flag, on
chain link fence directly opposite telephone pole 143/ on Shepard

Avenue at Phillips Beach. Photo. Tidal surge; site beyond limit of
wave bore.

23| 13.85 Lat 42927'51", long 70°54'20", Swampscott, Mass., Massachusetts Bay
at Whales Beach, good fine-drift line in snow and on iron fence
1.85 ft above granite curb at 152 Puritan Road at Whales Beach.
Photo. Wave bore.

Source: USGS, Coastal Flood of 1978 in Maine, New Hampshire and Massachusetts, 1979
CLIMATE CHANGE IMPACTS: SEA LEVEL RISE

Of all the impacts of climate change, Swampscott is most susceptible to the impacts of sea level
rise, as it will magnify the flooding associated with coastal storms. As shown by records from the
Boston Tide Station (see Figure 9) seas have risen thaleoudé 11 inches over 100 years,

based on monitoring data from 1921.

The Massachusetts Office of Coastal Zone Managé@Zktadjusted global predictions for
future sea level rise, taking into account lso@kidence (see Figuré). The range of
projections for the future is quite wide, particularly approaching the end of this c&heikigh
scenario includes ocean warming and a calculation of maximum glacier and ice shEe¢ melt.
Intermediate High scenario averages higher predichiotiacludes lesser ice sheet melfirige
Intermediate Low considers lower se@lleise scenarios and limited ice mHEMe Historic Trend
reflects a continuation tfe current rat®f sea level rise.

The CZMstimate for the Boston Harbor does not take into account more recent research that
suggests the Boston Harbor is included in a region that may experience greater than average sea
levelriseCZMc auti ons t hat the Historic and I nter med
underesti mate actual sea | evel ri seoé6, particu
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Figurel4 Projected Sea Level Rise for Greater Boston Harbor
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Source: Sea Level Rise: Understanding and Applying Trends and Future Scenarios for Analysis and Planning,
Massachusetts Office of Coastal Zone Management, December 2013.
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2003

TheResilient Swampscott Climate Action and ResiliendadgPlighted the trends for increased
future flooding, botltoastal androm precipitatior(Figurel5).

Increased Flooding

8 inches

Level of sea rise in Boston
between 1950-2016

Up to 20 inches

Level of sea rise projected

in Boston by 2050

Intense Storms

9%

Increase in annual
precipitation in Essex County
between 1980 and 2020

9%

Additional increase in annual
precipitation in Swampscott
projected by 2050

SourceResilient Swampscott Climate Action and Resilience Plan, 2023
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Several areas of Swampscott are expected to be subject to increased coastadglosidin

future decades due to climatigiven sea level rise and more severe coastal storms with higher
storm surges. Coastal flood risk has been assessed statewideMgsgechusetts Coastal Flood
Risk Model (MERM)preparedby the Wood Hole GroupKey results of this assessment for
Swampscott are shown igl¥e 16, which showsojeced areasof coastal flood inundation

related tothree future sea level rise scenaribse map shows the extent of flood inundation for
a 1% annual chance storm for projected sea level rise scenarios of 1.2 feet, 2.4 feet, and 4.2
feet. These scenarios are approximately equivalent to the levels of sea level rise projected for
the years 208, 2050, and 2070, respectivelythis map is also included in the hazard map
series in Appendix A.

Fueled by the warming climate, coastal flooding will become more frequent and severe due to
the combination of sea level rise and more frequent and intense gtershewn above,

projections of future sea level rise identify locations that will be subject to flooding in future
years. While those areas expand with increasing sea level, the more significant impact will be
more frequent and deeper flooding in the locations already subject to coastal flooding.

Figurel6: Areas Inundated in Future Sea Level Rise Scenarios
o

0.45
iles s

Extent of flood inundation for a 1% chance storm
for the following sea level rise scenarios:

: - 1.2ft sea level rise scenario
(approx. 2030)

; . 2.4ft sea level rise scenario
(approx. 2050)

4.2ft sea level rise scenario
{approx. 2070)

Source: Woods Hole Group, Massachusetts Coastal Flood Risk Model
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Coastal Climate Change Study

In 2016, just after the previous Hazard Mitigation Plan was approtiedl@wn of Swampscott
completed aCoastal Climate Change Stwdlyich was prepared by Kleinfelder and Woods Hole
Group under grant from the Massachusetts Office of Coastal Zone Management (CZM)

The following highlights from the study provide an overview of the key challenges and adaptation
recommendations put forward by Kleinfelder and Woods Hole Group. There is far more relevant
technical detall in this landmark study than can be directly encindhis plan, so trfewampscott
Coastal Climate Change Staldguld be considered incorporated by reference. Key excerpts

from the study followl'he study hathreeprimary goals:

1. Model climate change impacts on coastal flooding in Swampscott;
2. Understand the vulnerability of municipal infrastructure to flooding; and
3. ldentify potential adaptation strategies, including engineering, regulatory, and gallitypns.

Sea level rise and storm surge models wse to estimate the probability, extent, and depth of
future coastal flooding in Swampscott. Time horizons were chosen as the basis for planning:
2030 (mediurrterm) and 2070 (longerm).It is estimated that sea level in Swampscott will rise
approximately 0.7 ft. by 2030and 3.4 ft. by 2070, over 2013 levels. This is according to the
high end projections from the N&tional Climate Assessment, adjusted for local conditions
addition, it is anticipated thatver the longerm tropical storms like hurricanes will becooe
powerful and travel further north than in the past, as the warming ocean feeds them with an
increasing supply of energy.

To model and map the combined effects of sea level rise and increasing storm surge on coastal
flooding in Swampscott, the Town used the hydrodynamic BostondHfadmmt Risk Model
(BHFRM)which is the predecessor model to theMRB/ referred to above. The HIRM

incorporates the sea level rise projections described above and an increase in more powerful
tropical storms beginning in 2050. Based on the results of modeling sea level rise and increasing
storm surge with BFRM, fouareas of Swampscott are at risk of coastal flooding:

1. Phillips Park area (by 2030);

2. Phillipsd Beach/ Pal mer Pond area (by 2030)
3. Preston Beach area (by 2030); and

4 . Kingds Beach area (by 2070)

Maps in Figures7 and 18 below show the location and depth of coastal flooding in Swampscott

under scenarios thaaive a 1% (2in-100) annual chance of occurring in the medium term (2030)
and longer tern{2070) based on the modeling described above.
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Figurel7: Depth of FIoodlng with 1% Probablllty |n 2030

Legend
Depth of Flooding Above Ground at 1% Probability (ft)
0-1 M 4-5 s
jE -2 WS-
[J2-3 IW>10
- 3-4 7 Unrusolvod Elevation Data

SourceSwampscott Coastal Climate Change Study, 2016

Figure18: Depth of Flooding with 1% Probablllty in 2070

Legend
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Unlike the mapping a@freas inundateshown in Figures above, Figured7 and 18 illustrate the
depth of floodingrom a 1% storm event in 2030 and 2070. These maps show a significant
increase in the projected depth of flooding from 2030 to 2070. Most of the inundated areas in
2030 would be flooded to a depth of 2 to 3 feet, while in 2070, many of those same areas be
flooded to depths of 4 to 5 feet, with some areas facing 5 to 10 feet or nidre.increased

extent of damage caused by several more feeflobd depth by 2070 would be significant.

A vulnerability and risk assessment was perfofoyadleinfelder and Woods Hole Groum

critical municipal infrastructure locatithin the areas at risk of flooding in 2030 and 2070. The
types of municipal assets at risk in thesas included coastal protection structures, roadways,

and drinking water, wastewatestormwater, public safety, maridependent, and recreational
facilities.Almost all of the highest risk assets, considering both the probability and consequences
of flooding, were located in the Phillips Park area. This is also the largest flood risk area and has
the greatestnumber and diversity of vulnerable assets. Due to these considerations, this area was
identified as the highest neterm priority for developing and implementing adaptation
strategiesVulnerable assets in the Phillips Park area include:

Major municipal roads (e.g., Humphrey Street, Puritan Road);

Singleaccess roads (e.g., Sutton Place, Smith Lane, Willow Terrace, Robin Lane);
Swampscott Police Headquarters and Emergency Operations Center;

Humphrey Street Wastewater Pump Station (most critical wastewater facility in Town);
Phillips Park (used as heliport, emergency supply distribution location, boat storage, and
excess snow storage site);

Fish House (historic property used by the Harbormaster and local lobstermen);
Swampscott Pier (the Townds only pier to a
Various seawalls;

Various beach access ways and boat ramps; and

Public beaches, parks, and open space.

For the remaining three flood risk areas, the public infrastructure at risk generally
consisted afmajor municipal roads and local roads.

= =4 a4 = =2 =4 4=

Kleinfelder and Woods Hole Group providedgneering strategies and ordef-magnitude

costs to reduce medium and kaagn flood risks. Some of these alternatives are focused on

preventing floodingf the larger areas that vulnerable assets are located in, and others are

focused on adaptinghdividual assetf: he st udy identified several 0
points along the coastline through which floodwater would first flow before collecting in large

low-lying areas ofTown. The following beach assavays and waterfront facilities where

flooding has occurred in the past have been identified as primary flood pathways in 2030

1. Phillips Park area

Fi shermands Beach access way at Greenwood
Parking lot and boat ramp access ways at the Fish House

Cassidy Park beach access way at Sculpin Way

Whales Beach access way and Polisson Park

Johnson Park

Ei semands Beach access way

= =2 4 -8 - -1
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2. Phillipsd Beach/ Pal mer Pond area

T Phillipsd Beach access way at Ocean Avenue
3. Preston Beach area

1 Preston Beach access way at Beach Bluff Avenue
4 . Kingdbs Beach area

T Kingds Beach access area along Humphrey St

Thestudy suggests that ti®ewn can adjust the grading and increase the top elevation of these
low-lying access wayand waterfront facilitieso clo® off flood pathways and significantly

redue mediumermflood risks to large aread.he study suggests thiawill likely be possible to
usenatural or naturédbased storrdamage protection techniques (e.g., berms, dunes, and
vegetation) at some, but not all, locations.

The study also concludes thiainage systems will need to be adapteith measures such as
installing more backflomrevention valves at outfalls to the ocean. Without such adaptat#ans,
water will enter drainagesystems through these outfalls and surcharge drainage manholes and
catch basins, leading pmssible flooding within the community.

The study emphasizes thaeothe longterm, the Town will potentially face more significant
challenges to prevent flooding of large areas. Existing pudighedseawalls will no longer be

high enough to provide effective protectiand the study notes thafforts to adapt those

structures may entail difficult financial, political, and regulatory challenges. In addition, wider
flood pathways will open up across private properties along the coastline, for example between
PuritanBRo ad and Fich. Paentmleemgimeerin® strategies may include acquiring and
elevating storrtlamaged properties, raising roadways to act as levees, and installing robust and
expansive upland flood barrier systems.

Due to the complexity and cost of leteym measures, as well as greater uncertaintiesi¢p

term sea level rise projectiotise study recommends thia¢ Town s continue to monitor the rate
of sealevel rise and periodically rassess projected flooding risks based on the latest research.
This will help calibrate the timing and level of investment needézhfptermadaptation.

Probability of Future Occurrence

Based on the record of previous occurrences flooding ev&wsiinpscotire a high frequency
event as defined by thResilient MARIlan. Thisazard may occur more frequently than once in
five years, or a greater than 20% chance per year

COASTAL EROSION

Coastal shorelines change constantly in response to storms, seasons, sea level, and human
alterations. Coastal erosion is measured as a rate of change over time. Rising seas and more
frequent and intense storms will tend to increase erosion, althougirsasnmay actually

accrete materiatiue to localized variation in coastal dynami&®sion may be exacerbated by

efforts to protect shorelines as when engineered hard structures reduce sediment sources to
downdrift areas or increase erosion seaward afcttires due to interaction with waves. The

severity of erosion is related to such factors as exposure to high energy waves, sediment size, sea
level rise, neashore bathymetry, and human interference with sediment supply.
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The Massachusetts Coastal Erosion Commission published an assessment of coastal erosion in
2015. A shoreline characterization project was implemented to categorize the land uses and
natural resources potentially at risk from coastal erosion. The results of the characterization
provide a baseline from which to monitor and identify landséayed trendsand patterns for
evaluating adaptation and hazard mitigation strategies for a particular location or region.

The Commission asselstiee trends of coastal erosion by examining the results of the
Massachusetts Shoreline Change Project and providing a summary assessment of past shoreline
changea Launched in 1989, the Shoreline Change Project adatiga from historical and

modern sources, mapping local high water line and developing shoreline change rates over both
a longterm period (from the miti800s to 2009) and a shoiterm period (from 197€2009)

These datgrovideinsight into the historical migratidrilee shoreline and erosial hot spots.

The resultsf the shoreline characterization were used to analyze shoreline change rates for
Swampscatincludindongterm and shotterm erosiomnd accretion trend$he analysis took
into account various types of shorelimeich arelisplayed in Figurd9, showing the percent of
each type.

Figurel9: Percent of Assessed Shoreline by Type

Manchester % of Assessed Shoreline
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RESIDENTIAL

P ——
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Source: Report of the Mass. Coastal Erosion Commission, 2015

The rates of shoreline erosion or accretion for Swampscott are showle it3Thbngterm
erosion sincethe mld8 0 0 6 s i sO.1lrfeetlyaanmHowever shoiterm erosion is more
significant at0.9 feet/year, or nearly one foot per year of erosion from 1970 to 2009.

Table13: Average shoreline change (feet/year) and uncertainty

Short-Term Rate Long-Term Rate
Town
Town . Mean Std Dev Mean Std Dev
Sub-region
(ft/yr) (ft/yr) (ft/yr) (ft/yr)
| Swampseotr | | 009 | 11| 01 ] 03]

Source: Réport of the Mass. Coastal Erosion Commission, 2015
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Table14 shows both loagerm and shofterm rates of change for six types of shoreline in
Swampscott. The highest rates of erpbath longterm and shotterm are for beachand
beach with dune. In the shtatm, beach with bank and bank shovatight rates oficcretion,
but show loer rates of erosion in the short term data.

Table14 Average shoreline changéy shoreline type

Long-Term Rate Short-Term Rate

Town Shoreline Type Mean 5td Dev Mean Std Dev
(ft/yr) (ft/yr) (ft/yr) (ft/yr)

Beach -0.31 0.40 -1.84 1.48

Beach w/ Dune -0.26 0.21 -2.73 0.50

Swampscott Beach w/ Bank 0.13 0.00 -0.75 0.00

Beach w/ Structure -0.09 0.30 -1.08 0.92

Bank 0.02 0.20 -0.59 1.04

Structure -0.03 0.28 -0.56 1.05

Source: Report of the Mass. Coastal Erosion Commission, 2015
CZM Coastal Erosion Viewer

Massachusetts Coastal Zone Management (MA CZM) in cooperation with the U. S. Geological
Survey (USGS) provides shoreline change data for the Massachusetts coast. The most recently
available data provide long e r m (62@4) Gnd shorterm (19702014) data. The

analysis folSwampscotthows moderate lortgrm erosion and more significant stemtn

erosion (see Figure 12A and 12Bis illustrates the effects of climate trends along parteof

the shoreline, arosion rates have increased sincel@ieand early 20" centuries.

The CZM Coastal Erosion \@emrovides more detailed views of historic shoreline changes along

a series of transects of the shoreline. The
and shorterm erosion trends are shown in Figures 13A and 13B The yellow transects indicate no
statistical change while the red transects indicate net shoreline loss of the long and short term
periods monitoredlle F i s h e r ma raBsexhibitsame btable lorg éerm trends with

greater shoreline change imetlast 50 years along the eastern half of the beach.

Coastal Erosion and Climate Change
As sea level continues to rise, coastal erosion will increase over time most likely with increasing

frequency and severity. This represents one of the most significaetihomgzards to the Town
of Swampscatt
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Figure20A: LongTerm Coastal Erosion iSwampscott (1840£2018)

ISWANMRSE@

Source MA Coastal Zone Manageme@bastal Erosion Viewer

Figure20B: ShortTerm Coastal Erosion iBwampscott

SWANRSEOINF

Source : MA Coastal Zone Management, Coastal Erosion Viewer
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Figure21A: LongTerm Coastal Erosioat Fi s her man&@l8Beach (184
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Source : MA Coastal Zone Management, Coastal Erosion Viewer

Figure21B: ShortTerm Coastal Erosioat Fi sher man &@l8)Beach (184
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INLAND AND COASTAL FLQOTALIHAZARD AREAS
Information on potential flood hazard areas was taken from two sources. The first was the

National Flood Insurance Rate Mapbkich were updated in 2029 he FIRM flood zones are
shown on Map 3 in Appendixand their definitions are listed below.

Flood Insurance Rate Map Zone Definitions

Zone A (1% annual chance): Zone A is the flood insurance rate zone that corresponds teyter 1
floodplains that are determined in the Flood Insurance Study (FIS) by approximate methods. B
detailed hydraulic analyses are not performed for such areaBHES (base flood elevations) or

depths are shown within this zone. Mandatory flood insurance purchase requirements apply.

Zone AE and A1A30 (1% annual chance): Zones AE andh\BQ are the flood insurance rate zones
that correspond to the 16@ear floodplains that are determined in the FIS by detailed methods. |
most instances, BFEs derived from the detailed hydraulic analyses are shastedtisirvals
within this zone. Mandatory flood insurance purchase requirements apply.

Zone X500(0.2% annual chancejone X500 is the flood insurance rate zone that corresponds t¢
500-year floodplains that are determined in the Flood Insurance Study (FIS) by approximate m
Because detailed hydraulic analyses are not performed for such areas, no BFEs (baka/ftiods)
or depths are shown within this zone.

Zone VE(1% annual chancefone VE is the flood insurance rate zone that corresponds to the ]
year coastal floodplains that have additional hazards associated with storm waves. BFEs deriy
the detailed hydraulic analyses are shown at selected intervals within thiMzedatory flood
insurance purchase requirements apply.

Locally Identified Areas of Inland and Coastal Flooding

The second source of information on local flooding was the Swampscott Hazard Mitigation Team.
The Team had identified local areas subject to flooding in the previous 2016 Hazard Mitigation

Plan, and they updated the identified flood hazard areas for tB@52Hazard Mitigation Plan

(see Tablel5). These areas do not necessarily coincide with the flood zones from the FIRM maps.
They may be areas that flood due to inadequate drainage systems or other local conditions

rather than due to location within a FIfRdMd zone. The site numbers below correspond to the
numbers on Map 8, OHazard Areas6. The numbers
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Table15: Locally Identified Flood Hazard Areas

Map# Site Name/Description

Atlantic Avenue near Marblehead line : coastal storm surge/ hightides floods
1 road and nearbyhomes
Shepard Avenue at Ocean Avenues: PalmerPondoverflow and neighborhood
> flooding due to coastal surgefrom Phillips Beachand stormwater form high
precipitation events
Puritan Roadbetween[ Rt 6 LWc Y et 1JLq Y ldeaial sugdbiaringll7 1J ¢
3 winter storms and highertides
Forbes Square (HumphreyRoadat Fish House): access road allows coastal
4 surge during storms and highertides and floods area neighborhood impacts
Town Pier
u R U Beadh/Stacy Brook : StacyBrook storm drain outfall flooded due to
5 coastal surges that back up stormdrain
Stetson Avenue: flooding due to coastal surge onto low lying section of road and
6 stormwater flow from precipitation events
Burrill Street at MBTABridge: stormwater runoff flooding in low lying section of
7 road under bridge
413-465 Paradise Road(Vinnin Square Mall): low lying parking lot flood with
8 precipitation events greater than 1.5 inches due to adjacent upland runoff
Foster Pond Dam: Located on an inland pond owned by the Town, blbcated on
9 the quarry property. Itis not actually a dam but the banks of the pond are in
danger of being ovettopped under certain circumstances.
Intersection of Paradise Road and Franklin Ave.: Drainage related stormwater
14 flooding
REPETITIMBSSROPERSIE

As defined by the National Flood Insurance Program (NFIP), a repetitive loss property is any
property which the NFIP has paid two or more flood claims of $1,000 or more in any given 10
year period since 1978A Severe Repetitive Loss propastya property for which four or more
claims of $5,000 each have been paid, with a cumulative amount exceeding $20,000; or for
which at least two payments were made with a cumulative amount exceeding the value of the
property. For more informatiomww.fema.gov/repetitivédlood-claimsgrantprogramfact-sheet
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There are47 Repetitiveloss structures 8wampscagtbnemore tharistedin the 2019 plan.
Swampscottlso has8 Severe Repetitive Lo&RLproperties.Table13 summarizes theumber
of losses and totgdaymentsassociated with @seproperties Total claims for thé7 Repetitive
Loss properties were2$.75 million, while th8 Severe Repetitiveoss properties totalepll.16
million. Combined, just shy @B%million in NFIP claims have been paid t&alinsuredrL and
SRlproperties inSwampscatt

Table 6 Summary of Repetitive Losses and ClaimsSwampscott

Repetitive Loss Number of  Number Total Building  Total Contents TOTAL
Category Properties of Losses Payments Payments Payments

Severe Repetitive Los 8 47 | $1,012,506.64( $145,477.55| $1,157,984
TOTAL 55 2020 | $22,461,679 $441,615 | $22,903,293

Source: Massachusetts Emergency Management Agency

TSUNAMIS

A tsunami is a surge of ocean water typically caused by an offshore earth§liEMA defines

tsunami as a series of large seismic sea waves created by an underwater disturbance caused by
geologic activity such as earthquakes, volcanic eruptions, or underwater larnidsidesst likely
source would be a landslide that happens underwater about 215 miles offshore in an area known
as the Continental Slope (Fig@d®).

Figure22 - Atlantic Based Tsunami Potential Threat

Landslide
Induced
Tsunami

Earthquake region th
can generate a
landslide tsunami is
limited to outer shelf
and slope

Legend
® Pre-1973 Epcanlers
®  Post-1973 Fpicenters
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The severity of a tsunami is related to its wave height at the shore, and the extent of runup.
Tsunamis can cause wave heights of 100 feet or more. Tsunami wave action over the shore is
variable and mainly dependent of the combination of both submarineaddopography and

the orientation of the arriving waves.

While all of the coast of Massachusetts cpolentiallybe subject to a tsunami, according to the
SHMCAP, Massachusetts has never experienced a significant tsunami, although two tsunamis have
occurred with no deaths or damages recorded.

The extent of damage and impact from tsunami depends upon the source and severity of onset on
the tide cycleCoastal areas that are potentially at greater risk are less than 25 feet above sea
level and within a mile of the shoreliAesignificant part of Swampscott is low lying widhmile

of the coastpatrticularly along Humphrey Street aparts of Paradise Road (Figu&8). These

areas would be more vulnerable to beimgpactedby a Tsunami. In addition,naajor Tsunami

could have regional impacfong the entire coastlired cause disruptions thabuld also

affect Swampscatt

Figure23 8 Elevation Map of Swampscott
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Source: https//:efgb.topographiemap.com
Probability of Future Occurrence

According to the West Coast and Alaska Tsunami Warning Center (WCATWC), an Atlantic based
tsunami threat level for the US Atlantic coast is low when compared to the Pacific and Caribbean
coasts. Geophysics specialists from the U.S. Geologic Survey AfabtteHole Oceanographic
Institute have researched the Georges Bank Lower Slope of the North Atlantic Ocean and the
relationship between submarine landslidesearthquakesThe likelihood that a tsunami will hit
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the Atlantic coast is considered to be fairly IBased on the record of previous occurrences,
Tsunami iBwampscoit a Very Low frequency event as defined by the Resilient MA Plan.

Tsunamis and Climate Change

Unlike most other coastal hazards, Tsunamis are events driven by geological processes, principally
earthquakes and undersea landslidskich are not likely to be related to climate change

However. according to the Resilient MA Plan, collapse of glaciers resulting from a warming

climate could cause landslides that could generate tsunamis more powerful than those caused by
earthquakes.

DAMHAZARDS

Damfailure is theuncontrolledeleaseof impoundedvater resultingn downstreamflooding,
whichcanaffect life and property.Dam failure can occur as a result of structural failure,
independent of a hazard event, or as the result of the impacts of a hazard event such as flooding
associated with storms or an earthquake. In the evelainofailure, the energy of the water

stored behind even a small dam can cause loss of life and property damage if there are people
or buildings downstream. The number of fatalities from a dam failure depends on the amount of
warning provided to the populaticand the nundy of people in the area in the path of the
damdés fl oodwaters.

DCR defines dam hazard classifications as follows:

High Dams located where failure or rojgeration will likely cause loss of life and serious
damage to homes(s), industrial or commercial facilities, important public utilities, main
highways(s) or railroad(s).

Significant:Dams located where failure or roigeration may cause loss of life and
damageto homés), industrial or commercial facilities, secondary highway(s) or railroad(s)
or cause interruption of use or service of relatively important facilities.

Low: Dams located where failure or poigeration may cause minimal property damage
to others. Loss of life is not expected.

Dam failure is a highly infrequemtcurrencehut a severe incident could result in loss of lives and
significant property damage. Since 1984, three dams have failed in or very near to
Massachusetts, one of which resulted in a death

The only dam in Swampscott is Foster Dam. It is on an inland pond owned by the Town but located
on the quarry property. Itis not actually a dam but the banks of the pond are in danger of

being overtopped under certain circumstances. It is not lickyshe DEP as a flood control

dam. Foster Pond is within the Townds FIl ood
Aggregate Industries, owner of the quarry, discharges into the pond, the discharge is covered by
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an U.SEPANational Pollutant Discharge Elimination System permit. This federal permit allows the
company to discharge storm water, process water, and ground water through one outfall to Foster
Pond, subject to certain pollutant limitatemd prohibitions. The DPW manages the pond outlet

in that it maintains the discharge spillway and keeps it clear of obstruction to ensure flow through
the pond system and into the municipal drain. The discharge from the pond flows in a westerly
directionto Jackson Bré&oa tributary to the Valley Road/Manson Street headwall. From the
headwall, the water f | ows govmwaersgstem @hich drainator et e
the Atlantic Oceant Ki ngds Beach

Therehavebeen narecordedinstancesf damfailure in Swampscott.

Probability of Future Occurrences

Based on previous occurrences, dam failure in Swampscott is a vieegleemcyevent as
defined by the Resilient MA Plan. Dam failure is very unlikely and there are no examples of

occurrences.

Climate Change and Dam Failure

More intense precipitation eveuisven by climate changsan place stress on dams and exceed
their design specificatignghich can lead to dam failure.

HURRICANES AND TROPICAL CYCLONES

Wind-related hazards include hurricanes, tropical storms, and tornadoes as well as high winds
during Nordeasters and thunderstor ms. Il nf or ma
5 in AppendixA, which indicates that the 1§@ar wind speed irswampscois 110 miles per

hour.

A hurricane is a violent wind and rainstorm with wind speeds2004niles per hour. A

hurricane is strongess it travels over the ocean and is particularly destructive to coastal

property as the storm hits the land. The Town's entire area is vulnerable to hurricanes. Hurricanes
occur between June and November. A tropical storm has similar characteristios, $pgeds

are between 38 and 74 miles per hour.

Since 1900, 39 tropical storms have impacted New England (NESEC). Massachusetts has
experienced approximately 32 tropical storms, nine Category 1 hurricanes, five Category 2
hurricanes and one Category 3 hurricane. A hurricane or storm track is tha tleértbates the
path of the eye of a hurricane or tropical storm.

As shown in Map 5 in Appendix@qetropical storm tracked throu@wampscoinl1902, and

many more passed close by in the North Shore regwampscotxperiences the impacts of
hurricanes and tropical storms regardless of whether the storm track passes directly through the
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Town, and numerous hurricanes have affected the communities of eastern Massachusetts (see
Tablel7).

Table17 Hurricane Records for Massachusetts, 1938023
Hurricane Event Date

Great New England Hurricar, September 21, 1938

Great Atlantic Hurricane

September 1415, 1944

Hurricane Doug

September 1112, 1950

Hurricane Carol

August 31, 1954

Hurricane Edna

September 11, 1954

Hurricane Diane

August 1719, 1955

Hurricane Donna

September 12, 1960

Hurricane Gloria

September 27, 1985

Hurricane Bob

August 19, 1991

Hurricane Earl

September 4, 2010

Tropical Storm Irene

August 28, 2011

Hurricane Sandy October 2930, 2012
Source: National Oceanic and Atmospheric Administration

Hurricane intensity is measured according to the Saffir/Simpson scale, which categorizes hurricane
intensity linearly based upon maximum sustained winds, barometric pressure, and storm surge
potential. These are combined to estimate potential damagdolldwing gives an overview of

the wind speeds, surges, and range of damage caused by different hurricane categories:

Scale No. Winds(mph) Surge (ft) Potential
(Category) Storm Damage
1 74 095 4-5 Minimal
2 96 6110 6-8 Moderate
3 1116130 9-12 Extensive
4 131 8155 13-18 Extreme
5 > 155 >18 Catastrophic

Source: NOAA

Hurricanes typically have regional impacts beyond their immediate tracks. Falling trees and
branches are a significant problem because they can result in power outages when they fall on
power lines or block traffic and emergency routes. Hurricanes akeranide hazard in
SwampscatPotential hurricane damages3wampscotiave been estimated using HAZ2WIS.

Total damages arestimated at $9.4 million for al0Qyear frequency hurricane and $1.3

million for a 500year frequency hurricane. Other potahtmpacts such as debris and

evacuation needs are detailed Trable36.

Hurricane Irene from August @ B0, 2011 and Hurricane Sandy from October @31, 2012
fortunately did not track directly over Swampscott. Hurricane Sandy was Category 3 at its peak
intensity and weakened to a Category 2 off the northeastern Atlantst.ddarricane Sandy

became the largest Atlantic hurricane on record with winds spanning 1,100 miles. Strong tropical
force winds from the northeast quadrant of the post tropical cyclone, Sandy developed into a
superstormior 6 easter t hat tandhfgssexGoenty. Swampscot
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Swampscott suffered coastal flooding and storm surge, with low lying areas near Humphrey
Street and Puritan Road suffering minor flooding. Fortunately, the peak of the hurricane coincided
with low tide so flooding was minimized.

The impacts ddandyon Swampscott's neighbor Lynn, as reported ibythie Itepprovides some

idea of what Swampscott experienced. (There were no direct reports found for Swampscott.)

Lynn City officials designated the high school a shelter Sunday evening, outfitted it with
cotsand provided food. City workers assigned to the school said nine people spent time
there between 9 a.m. and 3:30 p.m.

District Fire Chief Lawrence Godbout said emergency workers took a man struck on the
head by a tree limb to Salem Hospital. Wind damage and downed limbs calls came from
across the cityrirefighters converged on 682 Summer St., Lynn, where high winds stripped
part of the flat roof off a threefamily apartment building.

National Grid listed 2,976 customers without power in Saugus; 988 in Lynn, and 904 in
RevereMayor Judith Flanagan Kennedy closed City Hall early after a telephone
conference with the Massachusetts Emergency Management Agency

Lynn's Emergency Management Director, Thomas Hines, said four River Street residents
voluntarily evacuated their homes out of concern for Saugus River fl&baiagnd

Lynn police shut down Lynn Shore Drive to traffic from Nahant Street and Eastern Avenue
as Hurricane Sandy surged into the seawall, sending waves crashing into the Red Rock
Parkseawall (Source: Lynn ltem, Tuesday, October 30, 2012)

Probability of Future Occurrence

Based on records of previous occurrences, hurricsBwanmpscotire a mediunfrequency

event as defined by the Resilient MA Plan. This hazard occurs from once in 5 years to once in 50
years, or a 2% to 20% chance per year.

Hurricanes and Climate Change

Climate models suggest that hurricarastropical storms will become more intense as warmer
ocean waters provide more fuel for the storms. In addition, rainfall amounts associated with
hurricanes are predicted to increase because warmer air can hold more water vapor

TORNADOES

A tornado is a violent windstorm characterized by a twisting, fshapkd cloud. These events

are spawned by thunderstorms and occasionallyusgicanes anchay occur singularly or in

multiples. They develop when cool air overrides a layer of warm air, causing the warm air to rise
rapidly. Most vortices remain suspended in the atmosphere. Should they touch down, they become
a force of destruction. Some ingients for tornado formation include:

91 Very strong winds in the mid and upper levels of the atmosphere

91 Clockwise turning of the wind with height (from southeast at the surface to west aloft)

91 Increasing wind speed with altitude in the lowest 10,000 feet of the atmosphere (i.e., 20
mph at the surface and 50 mph at 7,000 feet.)

91 Very warm, moist air near the ground with unusually cooler air aloft
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91 A forcing mechanism such as a cold front or leftover weather boundary from previous
shower or thunderstorm activity

Tornado damage severity is measured by the Fujita Tornado Scale, in which wind speed is not
measured directly but rather estimated from the amount of damage. As of February 01, 2007,
the National Weather Service began rating tornados using the Enhanteddal¢ (EBcale),

which allows surveyors to create more precise assessments of tornado severiscalhesEF

summarizeth Tablel8.

Scale

EF1

EF2

EF3

Wind speed  Relative
mph = kmh frequency

65-85 105137

86-110 138178

111135 179-218

136-165 | 219-266

=200 =322

53.5%

31.6%

10.7%

34%

0.7%

=0.1%

\rated EFO.

Table18: Enhanced Fujita Scale
Potential damage

Minor damage.

Peels surface off some roofs; some damage to gutters or siding; branches broken off trees;
shallove-rocted trees pushed over,

Confirmed tornadoes with no reported damage (i.e., those that remain in open fields) are always

Moderate damage.

Roofs severely stripped; mobile homes overturned or badly damaged; loss of exterior doors;
windows and other glass broken.

Considerable damage.

Roofs torn off well-constructed houses; foundations of frame homes shifted;, mobile homes
completely destroyed; large trees snapped or uprooted, light-object missiles generated; cars lifted
off ground.

Severe damage.

Ertire stories of well-constructed houses destroyed; severe damage to large huildings such as
shopping malls; trains overturned, trees debarked, heavy cars lifted off the ground and thrown;
structures with weak foundations blown away some distance.

Extreme damage to near-total destruction.

Well-constructed houses and whole frame houses completely leveled; cars thrown and small
missiles generated.

Massive Damage.

Strong frame houses leveled off foundstions and swept away; steel-reinforced concrete structures
critically damaged; high-rise buildings have severe structural deformation. Incredible phenomena will
ocour.

Source: SHMCAP 2018

The frequency of tornadoes in eastern Massachusetts is low; on average, there are six tornadoes
that touchdown somewhere in the Northeast region every year. The strongest tornado in
Massachusetts history was the Worcester Tornado in 1953 (NESEC).

The strongest tornado in Massachusetts history was the Worcester Tornadd ire 1868t
recentsignificantornado events in Massachusetts were in Springfield in 2011 and in Revere in
2014. The Springfield tornado caused significant damage and resulted in 4 deaths in June of
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2011. The Revere tornado touched down in Chelsea just south of Route 16 and moved north into
Revereds business district along Broadway and
The path was approximately two miles long and 3/8 mile wide, witl gpeeds up to 120 miles

per hour. Approximately 65 homes had substantial damages and 13 homes and businesses were
uninhabitableThis area is less than five miles from Swampscott.

On July 18, 2012 the National Weather Service issued a Tornado Warning for Suffolk and Essex
Counties. At 2:09 PM a waterspout was observed in Boston Harbor from Logan International
Airport. According to Glenn Field, Warning Coordination Meteorotbgisiational Weather

Service office in Taunton, MA

0A supercellular storm structure, complete with rotating wall cloud formed out by Woburn
and the rotation seen on radar prompted issuance of a tornado walilfliegstorm

intensified further as it moved out to sea and we think there was likely to have been an
unreported waterspout farther off the coast, beyond the camera range. One and a half
inch hail was reported in Nahatht25-inchhail in Revere and Peabody. There was a

funnel cloud reported by a venyelttrainedamateur radio coordinator in Peabody.

Federal Streetin Lynrwas impassable from flooding and a few treesred o wn e d . 0

Although there have been no recorded torredwithin the limits of ti@wnof Swampscatt
gance 193 there have been 2 tornadoes in surroundigsexCounty recorded by thICDC
Twotornadas were R2, eightwere Fland two were F OThese 2 tornadaes resulted imo
fatalitiesand four injuries and up to®62,780 in damagesas summarized in Takl®.

Table19 - Tornado Records for Essex County

Fujita Property
Scale Deaths Injuries Damage $ Length Width
8/21/1951 F2 0 0 2500
6/13/1956 F1 0 0 2500 1 10
11/21/1956 F2 0 0 25000 0.8 17
12/18/1956 F1 0 0 250 0.5 23
7/13/1960 FO 0 0 30 0.1 33
7/21/1962 F1 0 3 25000 2.7 33
5/19/1964 FO 0 0 2500 0.1 300
5/19/1964 F1 0 0 2500 2 300
8/10/1965 F1 0 0 0 3.6 33
7/1/1968 F1 0 1 250000 0.3 100
7/21/1972 F1 0 0 2500 0.3 20
8/15/1991 F1 0 0 250000 0.8 300
TOTAL 0 4 $562,780

Source:National Centers for Environmental Information
Buildings constructed prior to current building codes may be more vulnerable to damages caused

by tornadoes. Evacuation of impacted areas may be required on short notice. Sheltering and
mass feeding efforts may be required along with debris clearance;tsead rescue, and
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emergency fire and medical services. Key routes may be blocked by downed trees and other
debris, and widespread power outages are also typically associated with tornadoes.

Although tornadoes are a potentibbwrRwide hazard inSwampscattornado impacts are

relatively localized compared to severe storms and hurricanes. Damages from anyitornado
Swampscotitvouldbe highlydependenton the track of the tornad@he Town enforces the
Massachusetts building code, but many structures were constructed prior to the recent editions of
the codelf a tornado were to occur in Swampscott, damage would most likely be serious due to
the prevalence of older construction and the denitfevelopmenthroughout most of the town

except the most northern section

Probability of Future Occurrence

Based on the record of previous occurrences since 1950, Tornado eSemtmpscotire a Low
frequency event as defined by tiiesilient MA&Rlan.This hazard iskely to occur at least once
by the end of the century.

Tornadoes and Climate Change

According to the Resilient MA Plan, it is possible that severe thunderstorms which can include
tornadoes may increase in frequency and intensity. However, scientists have less confidence in the
models that seek to project future changes in tornado activilyla s sac husett sdé 2022
Change Assessment does not include information related to tornadoes.

SEVERE WINTERORMS

Winter stormsncludingh o r & e lzeavy snows hlizzards, and ice storans,the most common

and most familiar of the regionds hazards tha
blizzards and ice storms in the region cause more inconvehgameerious property damage,

injuries, or deaths. However, periodically, a storm will occur which is a true disaster, and
necessitates intense largeale emergency respon3ée strongest among these are typically

nor deasters.

NOROGEASTERS

A northeast coast al stor m, kcouaterclockaviseindh nor d e as
circulation around a leywressure center. Featuring strong northeasterly winds blowing in from the
ocean over coast al areas, nordeasters are rel

occurring one to two times a year. The stormradiasoh or 6 east er can be as r
and these storms feature sustained win@®abd 40 mph with gusts of up to 70 mph. These
storms are accompanied by heavynsbr snows, depending on temperatures.

Previous occurrencesNaf r 0 e aiscé EO78aclude the storm evestsowrn Table20. Many

of the historic flood events identified in the previous section were precipitaidm byd e ast er s,
includinghe Blizzard of 1978&ndthed Per f ect &199 m&i gwnemti cant Nor q
also impacted Swampscottiabruary 2013, January 2015, and March 20Mhichcaused s

coastal damage across much of the North Shore.
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Table20:

February 1978
October 1991
December 1992
January 2005
October 2005
April 2007
January 2011
October 2011
February 2013
January 2015
March 2015
January 2018
March 2018

cl

Nor deaster

Blizzard of 1978

Event 20030 r

b2 NQRSI aidSNJ

Severe Coast al Storm (
Great Nordeaster of 19
Bl i zzard/ Nor deaster
Coast al Storm/ Nor deast
Severe Stor ms, Il nl and
Wi nter Storm/ Nordeaste
Severe Storm/ Nordeast e
Blizzard of 2013

Blizzard of 2015

March 2015 Nordeasters
January 2018

March 2018

assification system for

Massachuset

Nor deast e

Simpson scale used for hurricanes. The scale is based on mean wave height caused by the
N o r & edaifetemnt from the SaffiSimpson classification of hurricareesed on wind speed.

The scale was developed wusing data from 1, 347
Robert Dol an and Robert Davis developed the s;¢
Class V. Tabl21 below summarizes each class of storm.

Table2l. DolanDavi s Cl assi fication System for

Storm Class Mean Wave  Beach Erosion Property Damage
Height (m)

Class | (weak) 2.0 Minor None

Class Il 2.5 Moderate None

(moderate)

Class 11l 3.2 Extends across Moderate

(significant) beach

Class IV 5.0 Severe with Loss of structures at

(severe) recession community scale

Class V 6.8 Extreme Extensive  regional

(extreme) scale losses in millions

of dollars

Landsea, C. (2009, February BAQ: Hurricanes, Typhoons, and Tropical Cyclones. Retrieved from
http://www.aoml.noaa.gov/hrd/tcfag/D1.htilliams, J. (2005, May 17Hurricane scale invented to communicate storm danger.

Retrieved from http://www.usatoday.com/weather/hurricane/whscale.htm
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Swampscoit s vul nerable to both the wind and preci
winds can cause damage to structures, fallen trees, and downed power lines leading to power
outages. Intense rainfall can overwhelm drainage systems causing localdiad Bbstreams

as well as urban stormwater ponding and localized flooding. Fallen tree limbs as well as heavy

snow accumulation and intense rainfall can impede local transportation corridors, and block

access for emergency vehiclese to itsdcation on the coashd entireTowncould be at risk

from the wind, rain or snow impacts from a no
storm

Based on the record of pSwanpscodrehighrequencyevents c e s ,
as defined by theResilient MARIlan. This hazaind dmost certain to occur at least once a year.

BLIZZARDS & HEAVY SNOW

Winter storms are a combination hazard because they often involve wind, ice, and heavy snow

fa. The National Weather Service defines Oheavy
inches of snowfall within a-t®ur period NOAA, 2009) Blizzards and winter storms are often
associated with a nordeaster event (see norde

A blizzard is a winter snowstorm with sustained or frequent wind gusts to 35 mph or more,
accompanied by falling or blowing snow which reduces visibility to or below % mile. These
conditions must be the predominant conditions over altbuegeriod. Exémely cold
temperatures are often associated with blizzard conditions but are not a formal part of the
definition. The hazard related to the combination of snow, wind, and low visibility significantly
increases when temperatures drop below 20 degrees.

The Regional Snowfall Ind@XSI) characterizes and ranks the severity of northeast snowstorms.
RSI has five categories: Extreme, Crippling, Major, Significant, and Notable. RSI scores are a
function of the area affected by the storm, the amount of snow, and the number of peaple liv

in the path of the storm. The largest RSI values result from storms producing heavy snowfall over
large areas that include major metropolitan centers. The RSI categories are showrRix Table

Table22: Regional Snowfall Index

Category RSI Value Description

1 163 Notable
2 3-6 Significant
3 6-10 Major

4 10-18 Crippling
5 18+ Extreme

Source: 2018 SHMCAP

The best available data on previous occurrences and impacts of heavy snow &weatspsacott
is available forEssexXCounty from the NOAA National Centers for Environmental Information
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(NCEI). From 2010 to 2B2EssexCounty experienced3days with heavy snowfall events,
resulting in no injuries or deaths, and property damageld?7$00, as shown in TabiS.

Table23 - Heavy Snowand Blizzard Eents in EssexCounty 2010 82025
Date Deaths ‘ Injuries Damage$

1/18/2010 0 0 0
2/16/2010 0 0 15000
1/12/2011 0 0 0
1/26/2011 0 0 0
2/8/2013 0 0 0
3/7/2013 0 0 0
3/18/2013 0 0 0
12/14/2013 0 0 0
12/17/2013 0 0 0
1/2/2014 0 0 0
1/18/2014 0 0 10000
2/5/2014 0 0 0
2/13/2014 0 0 0
2/18/2014 0 0 0
1/24/2015 0 0 0
1/26/2015 0 0 0
2/2/2015 0 0 0
2/8/2015 0 0 0
2/14/2015 0 0 0
2/5/2016 0 0 40000
3/14/2017 0 0 30000
3/14/2017 0 0 50000
12/1/2019 0 0 500
1/18/2020 0 0 0
12/16/2020 0 0 0
1/7/2022 0 0 0
1/28/2022 0 0 500
2/25/2022 0 0 0
1/20/2023 0 0 0
1/23/2023 0 0 600
2/23/2023 0 0 0
3/3/2023 0 0 0
3/14/2023 0 0 1000
TOTAL 0 0 $147,600

Source: NOAA, National Centers for Environmental Information

Another indication of severe winter evenBrésidentially declaredisasters for blizzards and
snowstorms. There have been 14 in Massachusetts since 1978, as showddin Table
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The most significant si ngl e whichnmduledinodireer m was
feet of snowfall and multiplday closures of roadways, businesses, and schools. This winter storm
heavily impacted the Essex County coastal areas. For instance, it left 3,000 people homeless,
damaged 25% of Revere's homes, and flooded over 3,000 buildings in the Lynn, Revere, Saugus,
and Malden area.

The record snowfall of January 2015 resulted from a series of storms over that month. The most
recent significant winter event was Winter Storm Kenan (January 29, 2022), which resulted in
30. 96 of snowStucker,2032 sachusetts

Table24: WinterRelatedFederal Disaster Declarations, 1928923
Disaster Name Date of Event

Coastal Storms, Flood, Ice & Snow February 1978
Winter Coastal Storm December 1992
Blizzard March 1993
Blizzard January 1996
Snowstorm March 2001
Snowstorm February 2003
Snowstorm December 2003
Snowstorm January 2005
Severe Winter Storm, Snowstorm January 2011
Severe Winter Storm, Snowstorm, Floodii  February 2013
Severe winter storm, snowstorm, flooding  January 2015
Severe winter storm and Snowstorm March 2018
Severe winter storm and flooding March 2018
Severe winter storm and snowstorm January 2022

Sources: OpenFEMA Dataset: Disaster Declarations and FEMA Declared Disasters

Winter storms are a communitide hazard inSwampscatMap 6 in Appendix A illustrates the
average annual average snowfall Bwampscatiwvhich is betweef8 to 72 inchesThe majority

of blizzards and ice storms in the region cause more inconvehemeerious property damage,
injuries, or deaths. However, periodically, a storm will occur which is a true disaster, and
necessitates intense largeale emergency responsech as the Blizzard of 1978 described

above The impacts of winter storms are often related to the weight of snow and ice, which can
causeroof collapses and also causes tree limbs to fall. This in turn can cause property damage
and potential injuries. Power outages may also result from fallen trees and utility lines.

A number of public safety issues arise dune@vysnowstorms. Impassible streets are a
challenge for emergency vehicles and affect residents and employers. Large piles of snow can
also block sight lines for drivers, particularly at intersections. Refreezing of melting snow can
cause dangerous roadway cations. In addition, transit operations may be impacted, as they
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were in the 2015 blizzarde/hich caused the closure of the MBTA system for one day and limited
services on the commuter rail for several weeks.

Managing snow removal can be an expensive and challenging task for a confikeunity
SwampscatiNarrow streets, lack of off street parking options and limited areas to store plowed
snow can hinder plowing and emergency vehicle accesSwahgsco®PW works to clear

roads as requested by emergency service providers and carries on general snow removal
operations.

The MA Department of Transportation removes snow from Paradise Road, State Route 1A. Since
2005, the Town has also reduced its use of sand, opting for 100% salt, which reduces the sand
which must be swept from the streets once winter has passed. Thenfiougsdao ban estreet

parking at nights during snowstorm evemensure that streets can be plowed and public safety
vehicle access is maximized.

Probability of Future Occurrences

Blizzards are considered high frequency events based on past occurrences, as defined by the
Resilient MA Plan. This hazard is almost certain to occur at least once a year.

ICE STORMS

The ice storm category covers a range of different weather phenomena that collectively involve
rain or snow being converted to ice in the lower atmosphere leading to potentially hazardous
conditions on the ground. Ice storm conditions are defined byrégufdlling and freezing on

contact with cold objects, creating ice buildups offometh of an inch or more. An ice storm

warning, which is now included in the criteria for a winter storm warning, is issued when a half inch
or more of accretion of fregng rain is expected.

Sleet and hail are other forms of frozen precipitation. Sleet occurs when raindrops fall into
subfreezing air thick enough that the raindrops refreeze into ice before hitting the ground. The
difference between sleet and hail is that sleet is a winterthberagmenon whereas hail falls from
convective clouds (usually thunderstorms), often during the warm spring and summer months (a
description of hail is included in a subsequent report section).

The extent of ice storms is measured by the S{glteylce Accumulation Index (SPIA®); see

Table 23 The SPIA Index is to ice storms what the Enhanced Fujita Scale is to tornadoes, and what
the SaffidSimpson Scale is to hurricanes. The SPIA® Index, is a fwekang), ice accumulation

and ice damage prediction index that uses an algorithm basedem kby parameters:

1) Storm total rainfall, converted to ice accumulafipiVind, and 3) Temperatures during the

event period

These parameters, when used in conjunction with digital forecasts from local NWS Weather
Forecast Offices (WFOs), have been shown to accurately predict the duration, intensity and
damage capability of ice storms. The SPIA® Index predicts the projected footprint, total ice
accumulation, and resulting potential damage from approaching ice storms. It is a tool to be used
for risk management and/or winter weather preparednisisle23).
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ICE
DAMAGE
INDEX

DAMAGE AND IMPACT
DESCRIPTIONS

0

Minimal risk of damage to exposed utility systems;
no alerts or advisories needed for crews, few outages.

1

Some isolated or localized utility interruptions are
possible, typically lasting only a few hours. Roads
and bridges may become slick and hazardous.

Scattered utility interruptions expected, typically
lasting 12 to 24 hours. Roads and travel conditions
may be extremely hazardous due to ice accumulation.

Catastrophic damage to entire exposed utility
systems, including both distribution and
transmission networks. Outages could last
several weeks in some areas. Shelters needed.

Source: SPIA® Index, www.spidex.com/

The best available data on previous ice storm events are recorded at the county level through
Centers for En\DatabaselEssern t a |
County, which includes fewvn ofSwampscathad one ice storm recorded since 2000 (Table
24). No deaths or injuries were reported and the total reported property damage in the county
was $2.0 million dollaréce storms are infrequent in Swampscott because of its |laidbarer
elevationsn the relative milder coastal regiomhich rarely has conditions favorable for ice
storms. Regions of Massachutietsarefurther inland and at higher elevation are much more

NOAAOs Nati onal

likely to experience ice storms.

Table26- Essex County Ice Storm Events, 2012023
Type
12/11/2008 | Ice Storm 0 0 $2,000,000

Deaths Injuries Damage$

Source: NOAA, National Centers for Environmental Information

The greatest hazard is created by freezing rain conditions, which is rain that freezes on contact
with hard surfaces leading to a layer of ice on roads, walkways, trees, and other surfaces. The
conditions created by freezing rain can make driving partigutiangerous and emergency
responsemore difficult. The weight of ice on tree branches can also lead to falling branches
causing power outages and blocking roadways. The impacts of winter storms may also include
roof collapses and property damage andungs related to the weight of snow and ieewever

these damages have never occurred in Swampscott.
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Probability of Future Occurrence

In Swampscotte storms are considered to bery lowfrequency events based on past
occurrences, as defined by tResilient MARlan. This hazaid very unlikely toccu as thereis
only oneexamples of historical occurrensexe 1950.

Winter Weather and Climate Change

As with hurricanes, warmer ocean water and air will provide more fuel for winter storms.
According to the 2018 SHMCAP it appears that
frequency and intensity. Further, the SHMCAP notes that research sudgeststraveather

in the Artic is producing changes to atmospheric circulation patterns that favor the development of
winter storms in the Eastern United States. There is also some indication that as winters warm,
temperatures may be more likely toprodice i ng condi ti ons. Massachus
Change Assessment predicts more mild winters, increased precipitation in the winter months, and
multiple freezethaw cycles every winter due to warming temperaty@smmonwealth of

Massachusetts, 2022)

OTHER SEVERE WEATHER

THUNDERSTORMS

While less severe than the other types of storms discussed, thunderstorms can lead to localized
damage and represent a hazard risk for communities. A thunderstorm typically features lightning,
strong winds, and rain and/or hail. Thunderstorms sometimasgite tornados. On average,

these storms are only around 15 miles in diameter and last for about 30 minutes. A severe
thunderstorm can include winds of close to 60 mph and rain sufficient to produce flooding. The
severity of thunderstorms ranges frommiemnplace and of short duration to intense storms that
cause damage due to high winds, flooding, or lightning strikes.

The extent of damages from high winds is described by the Beaufort Wind Scale2{lable
which was developeith 1805 by Sir Francis Beaufartt the U.K. Royal Navy

Table27 Beaufort Wind Scale
Appearance of Wind Effects

Wind WMO_ :
Force (Knots) Classifi-  on the Water On Land
cation
0 <1 Calm Sea surface smooth and mitlite | Calm, smoke rises vertically

Smoke drift indicates wind

1 1-3 Light Air |Scaly ripples, no foam crests direction. still wind vanes

Light Small wavelets, crests glassy, no (Wind felt on face, leaves rustle
Breeze |breaking vanes begin to move
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3 7-10 Gentle |Large wavelets, crests beginto |Leaves and small twigs consta

Breeze |break, scattered whitecaps moving, light flags extended
Moderate Small waves -4 ft. becoming longe Dust, leaves, and loose paper

4 11-16 : :
Breeze |numerous whitecaps lifted, small tree branches mov
Fresh Moderate waves 4B ft taking

5 17-21 Breeze longer form, many whitecaps, son Small trees in leaf begin to swe

spray

6 2927 Strong |Larger waves 8.3 ft, whitecaps Larger tree branches moving,
Breeze |common, more spray whistling in wires

7 28-33 Near Sea heaps up, waves 11® ft, white Whole trees moving, resistance

Gale foam streaks off breakers felt walking against wind

Moderately high (185 ft) waves o

greater length, edges of crests be Twigs breaking off trees,

to break into spindrift, foam blown generally impedes progress
streaks

8 34-40 Gale

High waves (232 ft), sea begins t
roll, dense streaks of foam, spray
may reduce visibility

Strong
Gale

Slight structural damage occur:

9 41-47 slate blows off roofs

Very high waves (241 ft) with
overhanging crests, sea white witl
densely blown foam, heavy rolling
lowered visibility

Seldom experienced on land,
trees broken or uprooted,
"considerable structural damag

10 48-55 |Storm

. Exceptionally high (332 ft) waves,
Violent o
11 |56-63 foam patches cover sea, visibility
Storm
more reduced

Air filled with foam, waves over 4t
12 64+ Hurricane|ft, sea completely white with drivir
spray, visibility greatly reduced

Source: NOAA Storm Prediction Center

In the National Risk Index, a Lightning Risk Index score and rating represent a community's
relative risk for Lightning when compared to the rest of the United States. A Lightning Expected
Annual Loss score and rating represent a community's relativef ex@ected building and
population loss each year due to Lightning when compared to the rest of the United/Btdtes.

of Swampscott is located theRelativelyHighcategory of Lightning Risk as shown in Figdire
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Figure24 National Risk Index for Lightning
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Source: FEMA National Risk Index
The amount of rainfall expected for storms of various durations and recurrence intervals, from 5
mi nutes to 60 days, and from annual recurrenc
The DeptiDuratiorFrequency curves are shown in Figére 2

Figure25 DepthDurationFrequency Curve
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For example, the chart shows the range of expeptedipitation for a 12hour rainfall ranges
from about 2 inches for annual storm and 10 inches for a storm gfeE®dGrequency.

The best available data on previous occurrences of thunderst@mampscotre fromthe
NOAA National Centers for Environmental Information (NGDE)sex Countetween the
years 2010 and 2025 NCEI records shd® thunderstorm eventskssexCounty (Tabl28).
These storms resulted in a total bf894,600in property damages. There were no injuries or
deaths.
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Table28 EssexCounty ThunderstormiVind Events2010 - 2023

Date MELITINEE Deaths Injuries Damage$
knots

6/3/2010 50 0 0 71000
6/5/2010 50 0 0 60000
6/6/2010 52 0 0 79500
6/24/2010 50 0 0 65750
7/12/2010 50 0 0 30000
7/19/2010 50 0 0 25000
6/9/2011 50 0 0 111000
71412011 50 0 0 15000
714/2011 50 0 0 16000
7/18/2011 39 0 0 20000
8/19/2011 50 0 0 60000
10/4/2011 50 0 0 10000
6/23/2012 50 0 0 75700
6/25/2012 40 0 0 5000
71412012 50 0 0 5000
6/24/2013 50 0 0 25000
7/1/2013 50 0 0 18000
713/2014 50 0 0 100000
7/15/2014 50 0 0 15000
7/28/2014 50 0 0 15000
9/2/2014 45 0 0 5000
9/6/2014 50 0 0 248000
5/28/2015 61 0 0 121000
6/23/2015 60 0 0 5000
7127/2015 45 0 0 1000
8/4/2015 50 0 0 65000
2/25/2016 45 0 0 21000
6/29/2016 50 0 0 25000
7/1/2016 50 0 0 15000
7/18/2016 70 0 0 105000
7/123/2016 50 0 0 130000
7/23/2016 50 0 0 25000
9/11/2016 50 0 0 10000
5/18/2017 50 0 0 29000
6/23/2017 50 0 0 25500
6/27/2017 50 0 0 10000
6/18/2018 50 0 0 46500
9/18/2018 61 0 0 16000
6/30/2019 40 0 0 6000
7/17/2019 50 0 0 1750

74



TOWN OFSWAMPSCOTHAZARD MITIGATION PLAN
DRAFT 203 UPDATE

Date MELITINEE Deaths Injuries Damage$
knots
7/31/2019 50 0 0 40000
8/21/2019 50 0 0 3000
6/6/2020 50 0 0 1500
71512020 50 0 0 1300
7/13/2020 50 0 0 1000
7123/2020 50 0 0 1800
7/30/2020 50 0 0 6000
7/30/2020 50 0 0 500
7/30/2020 50 0 0 2500
8/23/2020 50 0 0 9600
6/8/2021 50 0 0 21300
6/30/2021 50 0 0 6300
716/2021 50 0 0 1000
71712021 50 0 0 800
7/16/2021 50 0 0 4000
8/19/2021 50 0 0 800
9/13/2021 50 0 0 8000
3/7/2022 50 0 0 7100
8/7/2022 50 0 0 1600
8/7/2022 50 0 0 31000
7124/2023 50 0 0 800
9/8/2023 50 0 0 12000
TOTAL 0 0| $1,894,600

Source: NOAA\ational Centers for Environmental Information
Magnitude refers to maximum wind spéednots.

Severe thunderstorms ard awnwide hazard forSwampscotTheTowrs vulnerability to severe
thunderstorms is similar to that of Nor'easters. High winds can cause falling trees and power
outages, as well as obstruction of key routes and emergency access. Heavy precipitation may
also cause localized floodimtye tohigher stormwater runoff that exceeds the capacity of
portions of thelrainage system and/or ponding of lolying impervious areas.

Probability of Future Occurrence

Based on the record of previous occurrences, severe thundersBwaaspscotire very high
frequency events as defined by tResilient MARlan This hazard occurs more frequently than
once in 5 years (greater than 20% per year).

Thunderstorms and Climate Change

The intensity of rainfall events has increased significantly, and those trends are expected to
continue. Neither the SHMCAP, nor the 2022 Massachusetts Climate Change Assessment,
specifically address whether climate will affect the intensity or frequettoynaferstorms.
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WILDFIRE/BRUSHFIRE

A brush fire is an uncontrolled fire occurring in a forested or grassland area. In the Boston Metro
region these fires rarely grow to the size of a wildfire as seen more typically in the western U.S.
As their name implies, these fires typically burn ne than the underbrush of a forested area.
There are three different classesmfdfires

1 Surface fires are the most common type and burn along the floor of a forest, moving slowly
and killing or damaging trees;

1 Ground fires are usually started by lightning and burn on or below the forest floor;
1 Crown fires spread rapidly by wind, jumping along the tops of trees.

Wildfire season can begin in March and usually ends in late November. The majority of wildfires
typically occur in April and May, when most vegetation is void of any appreciable moisture,
making them highly flammable. Once "grepfi takes place in late Mato early June, the fire

danger usually is reduced somewhat.

A wildfire differs greatly from other fires by its extensive size, the speed at which it can spread
out from its original source, its potential to unexpectedly change direction, and its ability to jump
gaps such as roads, rivers and fire breaks.

The most susceptible fuels are pitch pine, scrub oak and oak forests. Topography can affect the
behavior of fires, as fire spreads more easily uphill. Fires can present a hazard where there is the
potential to spread into developed or inhabited areas, aitarly residential areas where

sufficient fuel materials might exist to allow thetfirepreadinto homes. Protecting structures

from fire poses special problems and can stretch firefighting resources to thi@dimibst

common cause of wildfireghe careless disposal of smoking materials and untended campfires.

The National Wildfire Coordinating Group (NWCG) classifies the severity of wildfires based on
their acreage as follows:

Class A onefourth acre or less;

Class B more than ondourth acre, but less than 10 acres;
Class G 10 acres or more, but less than 100 acres;
Class D 100 acres or more, but less than 300 acres;
Class E 300 acres or more, but less than 1,000 acres;
Class F 1,000 acres or more, but less than 5,000 acres;
Class G 5,000 acres or mor@NWCG, 2023)

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

Swampscott is in the Class B category.
Potential Wildfire Hazard Areas

The 2018 SHMCAP includes a map that depicts statewide fire risk incorporating three risk
components: fuel, wildlaiwdban interface, and topography (Figuzé). The wildlandirban
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interface reflects communities where housing and vegetation intermingle, and fire can spread
from structures to vegetated are&vampscoisin lowestof the range of risk on this map

Hgure 26: Wildfire Risk Areas in Massachusetts

No risk

Low
Moderate
High
Very high

B Extreme

(] Ecoregion boundary t""-’
“’(j’%)

Source: 2018 SHMCAP

The Town considers brush fires to be a medium priority natural hazard. The Fire Department
responds to approximately-38 wildfires annuallyNone of theseinvolvedsignificantlamageto
residences or commercial propertaag] none haveesultedn injuries odeaths. Most brush

fires are caused byeather conditionsuchas lack of rainfall, windsand lightningand a few

by youth activities in wooded areas.

Wildfires are clustered in three areas in towlildfires in he old Machon School area are

usually caused by kids playing with matches or lighters. The wooded area behind the Tedesco
Country Club which backs up to the middle school is another area. This has been less of a
problem in recent years. The third areahis Harold King Forest which is owned by the Town

and managed by the Conservation Commission. It abuts Lynn and Salem. Fires in these three
areas often burn the ground cover and then go underground and run through peat moss. Fighting
these fires requireslaoring nozzle to flood the area under high pressure.

Outdoor burning is allowed from January to May with a permit from the Fire Department. The
Fire Department reviews all development proposals for fire safety.

Potential vulnerabilities to wildfirssSwampscott couldclude damage tadjacentstructures

and impacts on natural resources such asl#neld King Foresafter a severe wildfirehere
could be the need for pedire revegetation to restore burnéandscaped aregswhich could
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cost from a few thousand dollars to tens of thousands for an extensivelaveazer such

damages have not occurred in Swamps8atioke and air pollution from wildfires can be a

health hazard, especially for sensitive populations including children, the elderly, and those with
respiratory and cardiovascular diseases.

Probability of Future Occurrences

Based on past occurrences brushfires ahgbffrequencyn Swampsco#s defined by the
Resilient MARlan.Wildfire eventsare almost certain to occur at least once a year.

WILDFIRE AND CLIMATE CHANGE

As the climate warms, drought and warmer temperatures may increase the risk of wildfire as
vegetation dries out and becomes more flammable. Increasing drought and increasing damage to
trees frompestscan also lead to greater fire risk. The 20RBassachusetts Clim#tssessment

cites anticipated forest health degradation from increasing wildfire frequency.

EARTHQUAKES

Damage in an earthquake stems from ground motion, surface faulting, and ground failure in which
weak or unstable soils, such as those composed primarily of saturated sand or silts, liquefy. The
effects of an earthquake are mitigated by distance and gromnaderials between the epicenter

and a given location. An earthquake in New England affects a much wider area than a similar
earthquake in California due to New Engl andds

Seismologists use a magnitude scale known as the Richter Scale to express the seismic energy
released by each earthquake. The typical effects of earthquakes in various ranges are
summarized in TabRo.

Although each earthquake has a unique magnitude, its effects will vary greatly according to
distance, ground conditions, construction standards and other factors. In seismology, a scale of
seismic intensity is a way of measuring or ratingffieetsof an earthquake at different sites.

The Modified Mercalli Intensity Scale is commonly used in the United States by seismologists
seeking information on the severity of earthquake eff@etisle30). Intensity ratings are

expressed as Roman numerals betwedrhealow end and XllI at the high end.

Table29: Richter Scale and Effects

Richter
Earthquake Effects

Less than 3.5 Generally, not felt, but recorded
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Earthquake Effects

Often felt, but rarely causes damage

At most slight damage to welésigned buildings. Can cause major
damage to poorly constructed buildings over small regions.

Can be destructive in areas up to about 100 km. across where peop

live.
Major earthquake. Can cause serious damage over larger areas.

Great earthquake. Can cause serious damage in areas several hun

meters across.
Source: Nevada Seismological Library (NSL), 2005

Table30: Measuring Earthquake Magnitude (Modified Mercalli Intensity Scale)

Rating

Seismic Intensity/Effects

People do not feel any Earth movement.

A few people might notice movement if they are at rest and/or on the u
floors of tall buildings

Most people indoors feel movement. Hanging objects swing. Dishes, W
and doors rattle. The earthquake feels like a heavy truck hitting the wa
few people outdoors may feel movement. Parked cars rock.

A\

Almost everyone feels movement. Sleeping people are awakened. Do
swing open or close. Dishes are broken. Pictures on the wall move. Sn
objects move or are turned over. Trees might shake. Liquids might spil
open containers.

VI

Everyone feels movement. People have trouble walking. Objects fall fr
shelves. Pictures fall off walls. Furniture moves. Wall plaster might cra
Trees and bushes shake. Damage is slight in poorly built buildings. No
structural damage.

VIl

People have difficulty standing. Drivers feel their cars shaking. Some
furniture breaks. Loose bricks fall from buildings. Damage is slight to
moderate in welbuilt buildings; considerable in poorly built buildings

VIII

Drivers have trouble steering. Houses that are not bolted down might g
their foundations. Tall structures such as towers and chimneys might t\
fall. Well-built buildings suffer slight damage. Poorly built structures sy
severe damage. Teebranches break. Hillsides might crack if the ground
wet. Water levels in wells might change.

VIX

Well-built buildings suffer considerable damage. Houses that are not b
down move off their foundations. Some underground pipes are broken
ground cracks. Reservoirs suffer serious Damage.

Most buildings and their foundations are destroyed. Some bridges are
destroyed. Dams are seriously damaged. Large landslides occur. Watg
thrown on the banks of canals, rivers, lakes. The ground cracks in larg
areas. Railroad tracks are bent slightly.

Xl

Most buildings collapse. Some bridges are destroyed. Large cracks ap
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Rating Seismic Intensity/Effects
in the ground. Underground pipelines are destroyed. Railroad tracks at
badly bent.

Xl Almost everything is destroyed. Objects are thrown into the air. The gr
moves in waves or ripples. Large amounts of rock may move.

Source: NSL 2005 (Original Source: FEMA)

One measure of earthquake risk is ground motion, which is measured as maximum peak horizontal
acceleration, expressed as a percentage of gravity (1 g). The range of peak ground

acceleration in Massachusetts is from 10g to 20g, with a 2% probability eé@aiece in 50

years,as shown in Figugy. Swampscois in theaniddlepart of the range for Massachusetts

making ita moderatearea of earthquake risk within the state, although the state as a whole is
considered to have a low risk of earthquakes conbawehe rest of the country.

Although New England has not experienced a damaging earthquake since 1755, seismologists
state that a serious earthquake occurrence is possible. There are five seismological faults in
Massachusetts, but there is no discernible pattern of previous eagthgloalg these fault lines.
Earthquakes occur without warning and may be followed by aftershocks. Most older buildings
and infrastructure were constructed without specific earthquake resistant design features.

Figure27: Massachusetts Earthquake Probability Map

-. Earthquake Magnitudes 1668 - 1997, Fault Line Locations, and § Ly
yPeak Ground Acceleration (%g) with 2% Probability of Exceedance in 50 Ir'ears?;_"\

n (%a) With 2% probabilty of
from US Geological Survey,

Source: 2018 SHMCAP
According to the State Hazard Mitigation Plan, New England experiences an average of five
earthquakes per year. From 1668 to 2007, 355 earthquakes were recorded in Massachusetts
(NESEC). Most have originated from the La Malbaie fault in Quebec or frGapdénne fault
located off the coast of Rockport. The region has experieseeztallarger earthquakes,

including anagnitude 5.0 earthquake in 1727 and a 6.0 earthquake that struck in 1755 off the
coast ofCape Anne. More recently, a pair of damagingtauakes occurred near Ossipee, NH
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in 1940and a 4.0 earthquake centered in Hollis, Maine in October 2012 was felt in the Boston
area. Historical records of some of the more significant earthquakes in the region are shown in
Table B.

Table31: Historic Earthquakes in Massachusetts or Surrounding Area

Vagnitude

MA - Cape Ann 11/10/1727 5
MA - Cape Ann 12/29/1727 NA
MA - Cape Ann 2/10/1728 NA
MA - Cape Ann 3/30/1729 NA
MA - Cape Ann 12/9/1729 NA
MA - Cape Ann 2/20/1730 NA
MA - Cape Ann 3/9/1730 NA
MA & Boston 6/24/1741 NA
MA - Cape Ann 6/14/1744 4.7
MA 6 Salem 7/1/1744 NA

MA - Off Cape Ann 11/18/1755 6
MA - Off Cape Cod 11/23/1755 NA
MA & Boston 3/12/1761 4.6
MA - Off Cape Cod 2/2/1766 NA
MA & Offshore 1/2/1785 54
MA - Wareham/Taunton 12/25/1800 NA
MA & Woburn 10/5/1817 4.3
MA - Marblehead 8/25/1846 4.3
MA o Brewster 8/8/1847 4.2
MA 6 Boxford 5/12/1880 NA
MA 6 Newbury 11/7/1907 NA
MA - Wareham 4/25/1924 NA

MA - Cape Ann 1/7/1925 4
MA - Nantucket 10/25/1965 NA
MA & Boston 12/27/74 2.3
MA - Nantucket 4/12/12 4.5
ME® Hollis 10/17/12 4.0

Source: Boston HIRA

Earthquakes are a hazard with multiple impacts beyond the obvious building collapse. Buildings
may suffer structural damage which may or may not be readily apparent. Earthquakes can
cause major damage to roadwagad transit linespaking emergency response difficult. Water
lines and gas lines can break, causing flooding and fires. Another potential vulnerability is
equipment within structures. For exangphjildingmay be structurally engineered to withstand

an earthquake, but if the equipment inside lthilding is not properly securaticould be
severelydamagedduring an earthquake. Earthquakes can also trigger landslides.
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Earthquakes are a potenti@bwrwide hazard inSwampscatflheTownhassomeolder
buildingsbuilt prior to the current building cotieat could be vulnerable in the event of a severe
earthquakePotential earthquake damage@sSwampscottave been estimated using HAZUS
MH. Totabuildingdamages including business interruption lossegstimatedat $355.6 million
for a 5.0 magnitude earthquake ar#®.356 billionfor a 7.0 magnitude earthquak®©ther
potential impacts are detailed in Tal8&. In addition, informatioon geologic hazards in
Swampscottan be found on Map 4 in Appendix A.

Probability of Future Occurrence

There are several ways the probability of future occurrences of earthquakes has been estimated.
According tdhe Boston College Weston Observatory, in most parts of New England there is a
one in ten chance that a potentially damaging earthquake will occlsGryaar time period.
Earthquakes iBwampscotire a low frequency event as defined byetResilient MA Plan. This
hazard is likely to occur at least once by the end of the century; anticipated every 100 years.

LANDSLIDES

According to the USGS, 0The term | andslide in
rock falls, deep failure of slopes, and shallow debris flows. Although gravity acting on an over
steepened slope is the primary reason for a landslide, theredrener contr i buti ng |
Among the contributing fact@e erosion by rivers or ocean waves over steepened slopes; rock

and soil slopes weakened through saturation by snowmelt or heavy rains; earthquakes create
stresses that make weak slopes fail; ardess weight from accumulation of rain or snow, and
stockpiling of rock or ore, from waste piles, or from-made structures.

Landslides can result from human activities that destabilize an area or can occur as a secondary
impact from another natural hazard such as flooding. In addition to structural damage to
buildings and the blockage of transportation corridors, landslideeadno sedimentation of

water bodiesTypically, a landslide occurs when the condition of a slope changes from stable to
unstable. Natural precipitation such as heavy snow accumulation, torrential raircdhohayn
saturate soil creating instabiliyough to contribute to a landslide. The lack of vegetation and

root structure that stabilizes soil can destabilize hilly terrain.

In Massachusetts, according to the SHMCAP, the most common cause of landslides are geologic
conditions combined with steep slopes and/or heavy rains. Landslides associated with heavy rains
typically occur on steep slopes with permeable soils underlaihdybedrock.

There is no universally accepted measure of landstigat,but it has been represented as a
measure otlestructivenes$he table below summarizes the estimated intensity for a range of
landslides. For a given landslide volume, fast moving rock falls have the highest intensity while
slow moving landslides have the lowest intensity.

The SHMCAP utilized data from the MA Department of Transportation from 1986 to 2006 to
estimate that, on average, roughly one to three known landslides have occurred each year in the
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state. A slope stability map published by the MA Geological Survey and {4videes st indicates
that the most significant risk of landslide is in western Massachusetts.

Estimated Volume Expected Landslide Velocity

(m3 Fast moving landslide | Rapid moving landslide Slow moving landslide
(Rock fall) (Debris flow) (Slide)
<0.001 Slight intensity
<0.5 Medium intensity
>0.5 High intensity
<500 High intensity Slight intensity
500-10,000 High intensity Medium intensity Slight intensity
10,000 6 50,000 Very high intensity | High intensity Medium intensity
>500,000 Very high intensity High intensity
>>500,000 Very high intensity
SourceA Geomorphological Approach to the Estimation of Landslide Hazards and Risks in Umbria, Meeaditedi et al,
2002

The entire Town has been classified as having a low incidence risk for lanelstidean 1.5 %

of the area is involved in land slidin@Map 4, AppendixA). No acreage irSwampscotias

been lost to landslides, asetTown does not have records of any damages caused by landslides.
The Town does not believe that landslides pose a high frequency risk to Swampscott

Should a landslide occur in the future, the type and degree of impacts would bdduglihed,

and the Townds vulnerabilities could include
other infrastructure, and localized road closures. Injuries and casualties, while possible, would be
unlikely given the low extent and impact afdalides ifswampscatt

Potential damages would depend on how mamng what types oproperties were affected.

Given the relatively high assessed value of proper§wampscattdamages affecting a single
residence could exceed $500,000, and damages affecting several homes or business properties
could theoretically extend to several millitmllars However, there are necords of such

landslide damages iBwampscatt

Probability of Futur®ccurrences

Although the Resilient MA Plan classifies landslides as high likelihood events statewide, based on
past occurrences and topographic conditioSsveampscattandslides are very low frequency

events in the town. This hazard is very unlikely to occur and thereexr@mples of historical
occurrences.

Climate Change and Landslides

Changes in precipitation may increase the chance of landslides, as extreme raicoeNents
result in more frequent saturated soils which are conducive to landslides. Drought may also
increase the likelihood of landslides if loss of vegetation decreases soil stability.
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EXTREME TEMPERATURE HAZARDS

AVERAGE AND EXTREME TEMPERATURES

Extreme temperatures occur when either high temperature or low temperatures relative to
average local temperatures occur. These can occur for brief periods of time and be acute, or they
can occur over long periods of time where there is prolonged periextetsively hot or cold
weather.Swampscottas four welblefined seasons. The seasons have several defining factors,
with temperature one of the most significant. Extreme temperatures can be defivese aghich

are far outside of the normal seasonahges for Massachusetts. The aversegsonal

temperatures for Massachusetts are:

1 Winter (Ded~eb) Average = 31.8°F
1 Summer (JuAug) Average = 71°F

Extreme temperatures are a commuwitye hazard inSwampscatt
EXTREME HEAT

While a heat wave for Massachusetts is defined as three or more consecutive days above 90°F,
another measure used for identifying extreme heat events is through a Heat Advisory from the
NWS. These advisories are issued when the heat index (B&)usdorecast to exceed 100

degree Fahrenheit (F) for 2 or more hours; an excessive heat advisory is issued if forecast
predicts the temperature to rise abovel05 degree F.

Figure28: Heat Index Chart

Temperature (°F)

80 | B2 | B4 | 86 | 88 | 90 | 92 | 94 | 9 | 98 | 100 | 102 | 104
40 | 80 | 81| 83 | 85 | 88 | 91 | 94 | 97 | 101 | 105 | 109 | 114
45 | 80 | 82| 84 | 87T | 89 | 93 | 95 | 100 | 104 | 109 | 114
50 | 81 | 83| 8 | 8 | 9 95 | 99 | 103 | 108 | 113
55 | 81 |84 86 | 89 | 93 | 97 | 101 [ 106 [ 112
60 | 82 |84 88 | 9 95 | 100 | 105 | 110 | 116
65 | 8 | 85| 89 | 93 | 98 | 103 | 108 | 114 [ 121
70 | 8 |86 | 90 | 95 | 100 | 105 | 112 [ 119
75 | 84 | 88| 92 | 97 | 103 | 109 | 116 [ 124
121

Relative Humidity (%)

Health Hazards

Sunstroke, muscle cramps, and/or heat exhaustions possible with prolonged

Extreme Caution 90 °F - 105 °F ) -
exposure and/or physical activity.

Caution 80 °F-90°F | Fatigue possible with prolonged exposure and/or physical activity.

Source: National Weather Service
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The best available datan past occurrences of extreme heat evisrftemN O A AN@tgonal

Centers for Environmental Informaf@E) for Esse County, which includésampscoffhe

NCElrecords indicate thatince 2010there hae beenthreeexcessivéeat events recorded,
withnoreported death, no injuries, and no property damage (see Ta®)leThe hottest single

day temperature recorded in Eastern Massachus
Norton/Boston regional office was 104 degrees on July 4, 1911.

Table32: EssexCounty Extreme Heat Occurrences 264023

Date \ Deaths  Injuries Damage

7/22/2011 0 0 0
7/01/2018 0 0 0
7/03/2018 0 0 0

TOTAL 0 0 0

Source: NOAA, National Centers for Environmental Information

Extreme heat poses a potentially greater risk to the elderly, children, and people with certain
medical conditions. However, even young and healthy individuals can succumb to heat if they
participate in strenuous physical activities during hot weaider adults are often at elevated

risk due to a high prevalence of pexisting and chronic conditiomsSwampscatt

approximately 0.3% of the population is over age 6Beople who live in older housing stock

and in housing without air conditioning haceeased vulnerability to heetlated illnesses.

Areas with less shade and darker surfaces (pavement and roofs) will experience even hotter
temperatures; these surfaces absorb heat during the day and release it in the evening, keeping
nighttime temperatas warmer as well. Map 9 in Appendbdisplays areas that are among the
hottest 5% of land in the MAPC region based on land surface temperature derived from satellite
imagery on July 13, 2016, when the high temperature at Logan Airport WwasJ&t on@area

of Swampscott is shown as a o0hot spotdé on Map
(Roue 1A) near the Swampscott/Salem line

Hot summer days can worsen air pollution. With increased extreme heat, urban areas are likely
to experience more days that fail to meet air quality standards. Power failures are more likely to
occur during heat waves, affecting the ability of residentsrt@in cool during extreme heat.
Individuals with prexisting conditions and those who require electric medical equipment may be
at increased risk during a power outage.

Extreme Heat and Climate Change
The 2022 MA Climate Change Assessment includes projections ofdciireatatureincreases
in average temperature and in the number of extreme heat ddysassessment also highlights

the following climate impacts related to temperatu@ger time our climate will become more
similar to areas well to the south of New England (FRf))re
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Probability of Future Occurrences

Extreme heat events are classified as very high frequency events as defined by the Resilient MA

Plan. Extreme temperature events are almost certain to occur multiple times a year.

Warmer temperatures and more frequent heat waves are
Figure29: Temperature Scenarios

connected to impaired human health, increased drough .

reduced agriculture yields, species range shifts, and

damaged infrastructure.

1 By 2030, the summer mean temperature could i\;“ ; -
increase by 3.6°F from the historical period (1950 — ‘96“}9ﬁ/>\>
2013), worsening stress on electric transmission ¢ %  2010-2039
utility distribution infrastructure. : (i

1 By 2070, there could be 58 fewer days below e
freezing, increasing the chance of ticks 20802069
overwintering and reducing winter recreation . :
Opportum.tles- . . ‘ 207&2095‘,

1 Increase in vector borne diseases and bacterial
infections, including West Nile Virus and Lyme A B e i St
disease due to more favorable conditions for ticks—— \ ' LowerEmission Scenario
and mosquitoes. '

1 Damage to electric transmission and utility
distribution infrastructure associated with heat stre

1 Damage to rails and loss of rail/transit service, Source: Union of Concerned Scienfiats
including flooding and track buckling during high
heat events.

1 Reduced ability to work, particularly for outdoor workers during extreme deatell as
commute delays due to damaged infrastructure.

1 Freshwater ecosystem degradation due to warmingnaat
1 Forest health degradation from warming temperatures and increasingcpeastence

2040-2069

</ 2070-2099

The 2018 SHMCAP identifies ecosystems that are expected to be particularly vulnerable to
warming temperatures. These include-s@ltér fisheries, vernal pools, sprdicdorests, northern
hardwood forests (Maple, Beach, Birch), Hemlock forests, andardsis (due to heat island
impacts). Other Impacts on natural resources include a longer growing season and northern
migration of plants and animals, including invasive species.

EXTREME COLD

Extreme cold is relative to the normal climatic lows in a region. Temperatures that drop decidedly
below normal and wind speeds that increase can cause harmfidhilifdctorsThe severity of
extreme cold temperature is typically measured using the Wind Chill Temperature Index, which is
provided by the National Weather Service (NWS). The wind chill is the apparent temperature

felt on exposed skin due to the combination of aimerature and wind speed. The index is

provided in Figur&0. A Wind Chill varning is issued when the Wind Chill Index is forecast to fall
below-25 degrees F for at least 3 hours.
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Figure30. Wind Chill Temperature Index and Frostbite Risk

Temperature (°F)
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Frostbite Times D 30 minutes D 10 minutes U 5 minutes

Wind Chill (°F) = 35.74 + 0,6215T - 35.75(V®16) + 0.4275T(V®6)
Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/01

Source: National Weather Service

The best available datan past occurrences of extreme cold eventsrareN O A AN@atsonal

Centers for Environmental Informafi@E) for Esex County, which includles Town of
SwampscatiTherewerethree extreme cold eventscorded by NCEh the past ten year@ able

33), whiclcaused no deaths, no injuries, or property damabe.coldest single day temperature
recorded in Eastern Massachusetts by the Nat.
office was-18 degrees (F) on February 9, 1933.

Table33: Esex County Extreme Cold and Wind Chill Occurren@®10-2023

0 0 0

2/15/2015

2/16/2015 0 0 0

2/1 3/2016 0 0 0
TOTAL 0 0 0

Source: NOAA, National Centers for Environmental Information

Extreme cold is a dangerous situation that can result in health emergencies for susceptible people,
such as those without shelter or who are stranded or who live in homes that are poorly insulated
or without heat. The greatest vulnerability toTohenwould be a power outage during a winter

storm, which could temporarily leave many residents withouTheatlderly and people with

disabilities are often most vulneralbdieSwampscatfl9.3% of residents are 65 years old and
overand 29% have a disability
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Probability of Future Occurrences

Extreme cold events are classified as very high frequency events as defined by the Resilient MA
Plan. Extreme temperature events are almost certain to occur multiple times a year.

DROUGHHAZARDS

Drought is a temporary irregularity in precipitation and differs from aridity since the latter is
restricted to low rainfall regions and is a permanent feature of climate. Drought is a period
characterized by long durations of below normal precipitatiooud@ht conditions occur in

virtually all climaticonesyet its characteristics vary significantly from one region to another,
since it is relative to the normal precipitation in that region. Drought can affect agriculture, water
supply, aquatic ecologwildlife, and plant life.

In Massachusetts, droughts are caused by the prevalence of dry northern continental air and a
decrease in coastaénd tropicalcyclone activity. During the 1960's, a cool drought occurred
because dry air from the north caused lower temperatures in ihg spod summer of 196@5.

The northerly winds drove frontal systems to sea along the Southeast Coast and prevented the
Northeastern States from receivthg normal sources wioisturgsee Figur@1). This is

considered the drought of record in Massaatitgis

Figure31: Principal Source and Pattern ofMoistureDelivery to Massachusetts
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U.S. Geological Survey Wat&upply Paper 2375, National Water Summary 1988

Average annual precipitation in Massachusetts is 44 inches per year, with approx3aaiely
inchaverage amounts for each month of the year. Regional monthly precipitation ranges from
zero to 17 inches. Statewide annual precipitation ranges from 30 to 61 inches. Thus, in the driest
calendar year (1965), the statewide precipitation total of 30 inahas 68 percent of average.
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Although Massachusetts is relatively small, it has a number of distinct regions that experience
significantly different weather patterns and react differently to the amounts of precipitation they
receive. The DCR precipitation index divides the stateemenm regions: Western, Central,

Connecticut River Valley, Northeast, Southeast, Cape Cod, and Bleantipscots located in

the Northeast Region.$wampscotirought is a potentidbwnwide hazard.

The Massachus@teught ManagementPlam s revi sed in 2019 to chan
classification of droughts by establishing four levels to characterize drought $seyenigt

normal conditions

Level GNormal Conditions (no drought)

Level IMild Drought (formerly Advisory)

Level 2Significant Drought (formerly Watch)

Level 3Critical Drought (formerly Warning)

Level 4Emergency Drought (formerly Emergency)

= =4 =4 4 A

The Massachusetts drought levels are shown in comparison to the U.S. Drought Monitor levels in
Table34. The two sets of drought indices are si mi
level D2 and D3 into one category, Critical Droughts.

Table34: US Drought Monitor Compared to MA Statewide Drought Levels

Percentile J|MA DMP| MA Percentile MA DMP
USDM Names | Recurrence
Ranges Levels Ranges Names
DO: Abnormally|once per 3 to
E . 21 to 30 1 >20 and <£30% | Mild Drought
Dry 5 years
once per 5 to Significant
D1: Moderate P 11 to 20 2 >10 and <20% g
10 years Drought

3 >2 and €10% |Critical Drought
D3: Extreme once per 20
Drought to 50 years
D4: Exceptional once per 50
s - 4 <2% Emergency

Drought to 100 years

Source: Massachusetts Drought Management Plan, 2019

These levels are based tre conditionsf natural resources and provide information on the
current status of water resourcs.dry conditions can have a range of different impacts, a
number of drought indices are available to assess these impacts. Massachusetts useea multi
system that takes advantage of several of these indices to determine the severity of a given
drough or extended period of dry conditions. Drought level is determined monthly based on the
number of indices which have reachegiven drought level. Drought levels are declared on a
regional basis foeach ofseverregions in Massachusetts. County by county or watesgbeific
determinations may also be madedetermination of drought level is based on seven indices:
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The Standardize@recipitation Index (SPI) reflects soil moisture and precipitation.
Crop Moisture Index: (CMI) reflects soil moisture conditions for agriculture.

Keetch Byram Drought Index (KBDI) is designed for fire potential assessment.

A wbdh PR

The Precipitatiolndex is a comparison of measured precipitation amounts to historic
normal precipitation.

5. The Groundwater Level | ndex i s gooansveattr on t h
levels are below normal (lowest 25% of period of record).

6. The Stream flow Index is based on the number of consecutive months that stream flow
levels are below normal (lowest 25% of period of record).

7. The Reservoir Index is based on the water levels of small, medium and large index
reservoirs across the state, relative to normal conditions for each month.

Table35 shows the range of values for each of the indices associated with the drought levels.
Because drought tends to be a regional natural hazard, this plan references state data as the
best available data for previous drought occurrences.

Table35: Indices Values Corresponding to Drought Index Severity Levels

Index  Standardized Keetch- .
. L Lakes and Crop Moisture
Severity Precipitation Streamflow | dment Groundwater Byram Ind

Level Index mpoundments Drought Index feiex
0 30" percentile <200 >-1.0
1 <30and >20 200-400 <-1.0and>-2.0
2 <20and >10 400-600 <-2.0and<-3.0
3 <10and >2 600-700 <-3.0and>-4.0
4 <2 700-800 <-4.0

Source: Massachusetts Drought Management Plan, 2019

Determinations regarding the eafla droughtor reduction of adrought level focus on
precipitation and groundwater levels. These factors have the greatesefangnpact on stream
flow, water supply, reservoir levels, soil moisand forest firepotential

Thedroughtlevels provide a framework from which to take actions to assess, communicate, and
respond to drought conditioought levels are used to coordinate both state agency and local
response to drought situatiovater restrictions might be appropriate at the significant drought
stage, depending on the capacity of each individual water supply system. A critical drought level
indicates a severe situation and the possibility that a drought emergency may be nedessary.
drought emergency is one inigthmandatory water restrictions or use of emergency supplies is
necessary.
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Previous Occurrences

Because drought tends to be a regional natural hazaelpest available date on previous

drought occurrencessimtewide data, summarized belowhe Executive Office of Energy and
Environrmedts Dr ought Management Task Force al so prc
for each drought level iMassachusetts. That information is summarized below.

Mild Drought/Advisory 2001, 2002, 2007, 2014, 2016, 2017, 2020, 2021, 2022
Significant Drought/Watch 2002, 2016, 2017, 2020, 2021, 2022

Critical Drought/Warning 2016, 2017, 2020, 2022

Emergency Drought/Emergenr None

Figure32 shows the frequency and extent of drought events in Massachusetts since the year
2001. The graphic clearly shows an increase in severe drought events in the most recent years of
this period.Therehave beerfour droughtsat the extreme levaeh Massachusetia 2016, 2017.

2020, and 2022.

Figure32: Weeks of Extreme Drought (202D22)

Number of Weeks in Drought Conditions (2001-2022)

504

Drought intensity
Abnormally Dry
Moderate Drought
Severe Drought

. Extreme Drought

. Exceptional Drought

Number of Weeks

2001 2004 2007 201C 2013 2016 2019 2022

)
Year

Source: Massachusetts Executive Office of Energy and Environmental Affairs & Massachusetts Emergency Management Agency

Source:

A summary of Massachusetts long term historic drought events from 1879 to 2019 is shown in
Table33. This table was prepared for the 2019 Massachusetts Drought Management Plan, so it
does not include the more recent droughts of 2020 an@202
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Table36 - Chronology of major droughts in Massachusetigce 1879

Date Area affected . Recurrence Remarks Reference
interval (years)
1879-83 = = Kinnison 1931 referenced these periods
as two of three worst droughts on Kinnison
record in 1931, the third being the then 1931
1508-12 - - current drought of 1929-1932.

Water-supply sources altered in

- i >
1929-32 SlalEsE 10te =50 13 communities. Multistate.

USGS 1989

More severe in eastern and extreme
1539-44 Statewide 15 to =50 . USGS 1989
western Massachusetts. Multistate.

e el 5 TS Record low water levels in observation R AT
wells, northeastern Massachusetts.

Water-supply shortages common.

1961-69 Statewide 35 to =50 )
Record drought. Multistate.

LSGS 1989
Most severe in Ipswich and Taunton

1980-83 Statewide 10 to 30 River basins; minimal effect in Nashua USGS 1989
River basin. Multistate.

Duration and severity as yet unknown.

1985-88 Housatonic River Basin 25 Streamflow showed mixed trends USGS 1989
elsewhere.
Based on statewide average

1995 - - L DMP 2013
precipitation

Based on statewide average

1998-1999 = = N DMP 2013
precipitation
Dec 2001 - e Level 2 drought (out of 4 levels) was e
Jan 2003 atewide reached statewide for several months
e ET T Statewide except West
and Cape & Islands - Level 1 drought (out of 4 levels) DCR 2017
Mar 2008 -
regions
A BT Connecticut River
Na%r B Valley, Central and = Level 1 drought (out of 4 levels) DCR 2017
Northeast regions
Oct 2014 - Southeast and Cape & Level 1 d ht t of 4 level e
Nov 2014 Islands regions eve rought (out o evels)
Jul 2016 -
Apr 2017 Statewide = Level 3 drought (out of 4 levels) DCR 2017

Source: Massachusetts Drought Management Plan, 2019
As shown in FiguB8, the geographic extent of droughts from 2001 to 2017 varied greatly in

different parts of the stateSwampscogxperienced betweeB7and 49 weeks of severe
drought between 2001 and 2017.
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2018 Massachusetts Hazard Mitigation and Climate Adaptation Plan

WEEKS OF EXTREME DROUGHT (2001-2017)

Legend Data Source: MassGIS 2017
U.S. Drought Monitor, 2001 - 2017

Severe Drought (in weeks) Municipaitties hetp /idroughtmonitor.unl edu

1-12 [ Counties

13-25 Surrounding States
S 26-36
. 37-49
. 50 -9

A=COM

Massachusetts State Plane 0 s w0 20 2 40 ©0 '\
North American Datum 1983

Figure33: Weeks of Extreme Drought (202D17)

ATLANTIC OCEAN

Source: SHMCAP 2018

Figure34 shows the geographic extent of each of the droughts in 2016, 2020, and Z621.

drought of 2016 was the worst one since 1985, with more than half of the state reaching the
Extreme Drought stage for several months. This was followed by another drought four years later
in 2020, which wathe mossevere in Southeastavfassachusettsinally, in the early spring of

2021 a third, milder, drought was declared.

Figure34: Recent Massachusetts Drought Events (2Q0D21)

R id‘" DY

October 2020

October 2016

Intensity-

[ I none [ D2 severe Drought
I:I DO Abnormally Dry - D3 Extreme Drought
[]D1Moderate Drought [l D4 Exceptional Drought

May 2021

Source: US Drought Monitor, 2€A@21
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Potential Drought Vulnerability

The entire Town @wampscois potentially vulnerable to the impacts of droughtdey a
severelongtermdrought,Swampscottould be vulnerable to restrictions on water supply
However, the Townds water supply comes from t
which operates two large reservoirs, Quabbin and Wachusett, which have multiple years of

storage available to offsetlirought impacts. The system was able to meet water demands even in
the drought of record in the 1960s. 1tds poss
severe muHlyear drought, but such a drought has not occurred since records have been kept.

Aside from water supply, severe drought could also negatively impact aquatic ecology and
wildlife in Swampscottnd could also increase the risk of wildfires on forested lands and
vegetated areasPotentiadamages of a severe drought could include losses of landscaped
areas if outdoor watering is restricted and potential loss of busindssgriculturatevenues if
water supplies were severely restricted for a prolonged period. As this haktis severithas
never occurred iBwampscatthere areno data or estimates of potential damages, but under a
severe drought scenario it would be reasonable to expect a range of potential danages
severalmillion dollarglue to business interruption

Probability of Future Occurrence
Using data collected since 185he SHMCAPRalculatel that statewide there is a 1% chance of
being in a drought emergency in any given month. For drought warning and watch levels, the

chance is 2% and 8% respectively in any given month. See 3afile more information.

Table37: Frequency of Massachusetts Drought Levels

Drought Level Frequency Since 1850 Probability in a Given Month
Drought Emergency 5 occurrences 1% chance
Drought Warning 5 occurrences 2% chance
Drought Watch 46 occurrences 8% chance

Source: 2018 SHMCAP

Droughts are a medium frequency event as defined by the ResilidtiaNAikely to occur at
least once every 50 years (two or more occurrences in the next century)

Droughts And Climate Change

Droughts are projected to increase in frequency and intensity in the summer and fall as weather
patterns change. Factors contributing to this include increasing evaporation as a result of warmer
weather, earlier snow melt, and more extreme weather patteriesmation from the 2022
Massachusetts Climate Change Assessment rel at
Observations and Projectionsdé section of this
the following droughtelated impats to theNortheastregion whereSwampscois located:
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1 Freshwater ecosystem degradation due to drought and other impacts
1 Increased contaminant concentrations in freshwater during drought conditions
1 Loss of tree cover due to drought and other impacts

INVASIVE SPECIES

The MA State Hazard Mitigation and C-hatvmat e Ac
species that cause or are |ikely to cause har
they move into new habitats, invasive species displace spues because they have

competitive advantages including no biological controls from their native habitat. Some of the

more recognizable invasive plant species in Massachusetts as noted in the SHMCAP include
Norway maple, garlic mustard, Japanese barlgetiack swallowwort, buckthorn, purple

loosestrife, water milfoil, Japanese knotweed, and phragmites. Invasive pests include emerald ash
borer, hemlock wooly adelgid, and the Asian tbiogned beetle. The Massachusetts Invasive

Plant Advisory Group categaes invasivepecies in four categories. These are listed below with

the number of species in each category:

Invasive (36)

Likely Invasive (33)

Potentially Invasive (3)

Not Currently Meeting Criteria (34)

In Swampscatinvasive species of concercudethe emeraldashborer. According to the
Swampscott Tree Committdes Ash tree is found in foreatswell asurban environmentBhe
emerald ash borer has been detected in communities in Essex Tueemerald ash borer
emerges in May and June. Its larvae feed on the tree tissue beneath the bark and can cause
considerable damage to the tree. The insect can be presziree for three to five years

before significant signs of infestation appear. Ultimately, the ash borer will kill 99% of the Ash
trees it infests.

Another invasive species of concern in Swampscotgredimerab, which igonsidered to be

one of the most invasive specieth@marine environment along the Northeastern Atlantic
shorelineWhile the origin of the green crab is not definitively known, experts at NOAA believe

that there are two possible ways that green crabs were first introduced to the An@nieas.

option is that they hitched a ride on the ballasts of merchant ships coming across the ocean in the
1800s the other option is that theyere inadvertently transported in packing materials headed

to the Americas during the sammedframe.

This mottled green and dark brown crab is not new to our region but is growing in. riGireeer
Crabseat soft shell clams, destroy oyster beds, bore into salt marshes, and create harmful holes.
Additionally, since they are able to survive in a wide variety of temperatures and salinities, the
green crab is able to live in many environments where they cahgrediators Left unchecked

by predatorsthey havethe ability to outcompete local species for food and habitats ultimately
causing the demise of clarealt marshes, wildlife, and foliage in some areas.
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The National Oceanic and Atmospheric Administi@gNi@AA)has put forth a program to
eradicate the species including increased trapping, data collection, educating boaters, and closer
inspection of boats potentially bringing crabs along as hitchhikers.

Probability of Future Occurrences

Based on the record of previous occurrences, invasive sp&siesripscotire a Very High
frequencyhazardas defined by the Resilient MA Plan. Invasive species are almost certain to
occur multiple times a year.

Invasive Species and Climate Change

Massachusettsd 2022 Climate Change Assessment
increase in pests and pathogens. Rising temperatures increase the warm seasons when invasive
species thrive. The 2022 Assessment cites anticipated forest agedttation from increasing

pest occurrencéccording to Carolyn Tepolt of the Woods Hole Oceanographic Institute (WHOI)
warming waters due to climate change allow green crabs to survive the winter, which means a
species that was previously kept in checlowv thriving.
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LAND USE AND DEVELOPMENT TRENDS

EXISTING LAND USE

The most recent land use statistics available from the state are from aetagrapby done in
2016. Table38 shows the acreage and percentage of lan@4ncategoriesThe largest single
land use category is Open Land,589 acres making u@7.2% of theTownlf the fiver
residential categoriesf different densitieare combied, residential uses make bp% of the

T o wardnsThis is followed bforested land which aB37 acres makes up7% of Swampscott,
and commercial, just under 5% of the Town.

Table38: SwampscotLand Use

Land Use Type Percent

Forest 3374 17
Wetland 43.1 2.27
Mining 47.1 24
Open Land 18.7 0.9
Participation Recreation 45.1 2.3
Water-based Recreation 5.9 0.3
Multifamily Residential 2535 12.8
High Density Residential 539 27.2
Medium Density Residential 269.7 13.6
Low Density Residential 61.9 3.1
Very Low Density Residential 7.2 04
Commercial 93.9 4.7
Industrial 3.6 0.2
Urban Open 0.4 0.02
Transportation 8.6 0.4
Water 118 0.6
Saltwater Beach 50.4 2.5
Golf Course 74.9 3.8
Urban Public 57.2 29
Cemetery 22.3 1.1
Forested Wetland 27.6 14
Junkyards 0.8 0.04
Brush land/Succession 4.1 0.2
TOTAL 1,984.2 100

Source: MA GIS Land Use Statistics
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Regional Context, Natural Resources and Development

Swampscott has a total area of 6.7 square miles of which 3.0 square miles is land and 3.7 square
miles of it is water. Located beside Massachusetts Bay and the Atlantic Ocean, Swampscott lies
along a mostly rocky shoreline, though there is enough cleaeshd or f i ve beaches;
stretches into Preston and is the largest beach in town, New Ocean House and Whales,

Fi shermands, and a part of King's Beach, whic
along with the small Harold King Fsirgn the northwest corner of town and the Tedesco Country

Club which bisects part of the town. The town also has two small ponds, Foster Pond and Palmer
Pond.

Swampscott is largely suburban in nature, with most of the clear land in the northwest corner of
town. There are three villages within town, Beach Bluff to the east, Phillips Point to the south, and
Phillipsd Beach bet we e nMohument Squae,desiieeébyt own i s
Frederick Law Olmsted; which is four miles south of Satkwvelve miles northeast of Boston
Swampscott is bordered by Marblehead to the northeast, Salem to the northwest, and Lynn to the
west. The water rights of the towxtend into Massachusetts Bay, bordered by those of

Marblehead and Lynn.

Swampscott is located along Route 1A and Route 129. Both routes enter from Lynn, with Route 1A
passing north of the town center towards Salem, and Route 129 following the coast for a half

mile before going inland north of Phillips Point and returning toothst before heading into
Marblehead. There is no highway within town, which lies welbsduthstof Massachusetts

Route 128 and Interstate 95. The town is served by MBTA bus routes which lead into the
surrounding towns. Swampscott has a statiog #lerNewburyport/Rockport Line of the MBTA
Commuter Rail, with service from the North Shore to Boston's North Station. Another abandoned
spur rail line crosses through the town towards Marblehead, where it has been converted into a
bicycle path. The neaseair service can be reached at Beverly Municipal Airport, and the

nearest national and international air service can be found at Boston's Logan International Airport.

DEVELOPMENT TRENDS
Recent andPotential Future Development

MAPC consulted witihhe Swampscottazard Mitigation Tearo determine areathat havebeen
recently develope@nd those thataybe developed in the futurdased on th&owid s
comprehensive planning efforts dadally identifiedprojects Seven new developments have
been completed, one is currently under construction, and five are in the planning phase. The
developments are predominantly residential in naithiese developmerase listed inTable39
andtheir locations are shownthe mapsn Appendix A
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Table 39: SwampscotDevelopments

MAP # DEVELOPMENT STATUS
14 The Landing Completed
15 The Concordia Completed
16 Fisherman's Watch Completed
17 Ocean Edge Estates Completed
18 The White Court Completed
19 The Avery at Swampscott Completed
20 Gracie Lane Completed
21 Pine Street Veteran's Housing| Planning

22 The Wescott Construction
23 General Glover House Planning

24 24 Reddington Street Planning

25 153 Humphrey Street Planning

26 Essex Street near Stop & Sho| Planning

SourceSwampscottazard Mitigation Team

CRITCAL FACILITIES

Inventory of SwampscotCritical Facilities and Infrastructure

Critical infrastructure includes facilities that are important for disaster response and evacuation
(such as emergency operations centers, fire statidsia; works facilitiegtc.) and facilities

where additional assistance might be needed during an emergency (such as nursing homes,
elderly housing, day care centers, etc.). Therd aracilities identified irBwampscativhich

were updated for 2025 by the Swampscott Hazard Mitigation T@&aese are listed in Tabi®

and are shown on the maps in ApgierA.
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Table40¢ SwampscottCritical Facilities

ID# NAME ADDRESS TYPE
2 Clarke School 100 Middlesex School
3 Family Doctors 250 Paradise Rd. Medical Facility
4 National Grid Substation 868 Humphrey St Electric Substation
5 Fire Headquarters 76 Burrill St. Fire Station
6 Super Stop & Shop 450 Paradise Rd. Food/Goods
Warehouse
7 Emergency Operations Center 531 Humphrey St. | EOC
8 National Grid Substation Humphrey| 488 Humphrey St Electric Substation
9 Bertram House Assisted Living 565 Humphrey St. | Special Needs
10 | Town Administration Office 22 Monument Ave | Municipal
11 | Whole Foods 331 Paradise Rd. Food/Goods
Warehouse
12 | Stanley School 1 Whitman Rd. School
13 | Swampscott High School 200 Essex St. School
14 | Swampscott Housing Authority 6 Duncan Terrace | Elder Housing
15 | Communication towers 71 Greenwood Ave. | Communication
Tower
16 | Senior Center 200 Essex St Special Needs
18 | National Grid Substation Burrill Stre( 227 Burrill Street Electric Substation
19 | Department of Public Works 200 Paradise Rd. Municipal
20 | Water Storage Tank Plymouth Lane Municipal
21 | Doherty Circle Elderly Housing 35-244 Doherty Special Needs
Circle
22 | Police Station /911 86 Burrill St. Police Station
23 | Swampscott Public Library 59 Burrill St. Library
24 | St. John's Church 190 Humphrey St. | Church
25 | Swampscott Pier 425 Humphrey St. | Pier
26 | Unitarian Universalist Church 101 Forest Ave Church
27 | Phillips Beach Ambulance 2 Phillips Ave Ambulance
29 | National Grid Substation Paradise R 215 Paradise Rd Electric Substation
30 | Heliport At Philips Park Humphrey St Heliport
31 | Public Boat Ramp PuritanRoad Boat Ramp
32 | Public Boat Ramp Humphrey Street Boat Ramp
33 | Water Pump Station New Ocean St Water Pump
Station
34 | Cell Tower Plymouth Lane Communication
Tower
35 | Foster Dam Spill Way 128 Windsor Ave Dam
36 | Windsor North Sewer Pungpation 127 Windsor Ave Sewer Pump Statio
37 | Windsor South Sewer Pump Station 86 Windsor Ave Sewer Pump Statio
38 | Sewer Pump Station 135 Foster Road Sewer Pump Statio
39 | Green Way Water Booster Pump Green Way - Water Pump
Station opposite 163 Station
40 | Post Office 41 Elmwood Rd Post Office
41 | First Church Of Swampscott 40 Monument Ave | Church
42 | Church Of The Holy Name 60 Monument Ave | Church
43 | Chabad Lubavitch Of The North Shq 44 Burrel Street Church
44 | Temple Shiat Hayam 55 Atlantic Ave Church
45 | Swampscott Middle School 207 Forest Ave School
46 | Sewer Pump Station 71 Pine Hill Road Sewer Pump Statio
Extension
47 | Aggregate Industries Danvers Road Private Asphalt
Plant
48 | Galloupes Point Sewer Pump Statio| 74 Galloups Point | Sewer Pump Statio

Road
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49 | Rocky Ledge Sewer Pump Station | 29 Rockey Ledge Sewer Pump Statio

50 | Littles Point Sewer Pump Station 60 Littles Point Road Sewer Pump Statio

51 | Kings Beach Boat Ramp Lynn Shore Drive Boat Ramp

52 |Fi s h eBeacth Boat&kamp Humphrey Street Boat Ramp

53 | Preston Beach Outfall Atlantic Ave Beach

54 | WalgreensPharmacy Paradise Road Pharmacy

55 | CVS Pharmacy 550 Paradise Rd Pharmacy

56 | AT&T Cell Tower 535 Humphrey Streg Communication

at rear Tower

57 | Essex St/ Boulder Way Bridge 268 Essex St Bridge

58 | Danvers Road / Eastman Bridge 354 Essex Bridge

59 | Day Care in First Church Of 40 Monument Ave | Child Care

Swampscott

61 | Stcey Brook Storm Drain Lynn Shore Drive Water Facility

62 | Phillips Beach Outfall end of OceamMve Water Facility

63 | Swampscott Train Depot MBCR Railroad Ave Transportation
Facility

64 | Stetson Day Care 22 Stetson Ave Child Care

66 | Day Care in Temple Shiat Hayam | 55 Atlantic Ave Child Care

67 | Ocean Breeze Day Care 1 Whitman Rd. Child Care

68 | Emergency Distribution Site 200 Essex St. Emergency
Distribution Site

69 | Point of Distribution #1 207 Forest Ave Emergency

Parking lot Distribution Site

70 | Point of Distribution #2 Humphrey St. Emergency
Distribution Site

71 | Humphery St Sewage Pump Station 531 Humphrey St. | Sewer Pump Statio

72 | Cataldo Ambulance Base and Anch( 81 Burrill St. Ambulance

Food Pantry

73 | AFC Urgent Care 450 Paradise Rd Urgent Care

74 | Residences at Vinning Square 224 Salem St. Assisted Living

75 | The Machon 35 Burpee Road Senior Housing

76 | Veterans of Foreign Wars 12 Pine Street Social Organization
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VULNERABILITY ASSESSMENT

The purpose of the vulnerability assessment is to estimate the extent of potential damages
from natural hazards of varying types and intensities. A vulnerability assessment and
estimation of damages was performed for hurricanes, earthquakes, and flodtmg.
methodology used for hurricanes and earthquakes was the HAH48ftware. The
methodology for flooding was developed specifically to address the issue in many of the
communities where flooding was not solely related to location within a floodplain.

Introduction to HAZLNSH

HAZUSMH (multiplehazards) is a computer program developed by FEMA to estimate
losses due to a variety of natural hazards. The following overview of FMHBAUStaken
from the FEMA website. For more information on the FMBAWSftware, go to
http://www.fema.gov/plan/prevent/hazus/index.shtm

0 H A ZMHSs a nationally applicable standardized methodology and software
program that contains models for estimating potential losses from earthquakes,
floods, and hurricane winds. HAZAUIS was developed by the Federal Emergency
Management Agency (FEM&Ader contract with the National Institute of Building
Sciences (NIBS). Loss estimates produced by WNAZ&I® based on current
scientific and engineering knowledge of the effects of hurricane winds, floods and
earthquakes. Estimating losses is eskentlacisiormaking at all levels of
government, providing a basis for developing and evaluating mitigation plans and
policies as well as emergency preparedness, response and recovery planning.

HAZUSMH uses statef-the-art geographic information system (GIS) software to

map and display hazard data and the results of damage and economic loss

estimates for buildings and infrastructure. It also allows users to estimate the impacts

of hurricanewids, fl oods and earthquakes on popu

There are three modules included with the HAZM Software: hurricane wind, flooding,

and earthquakes. There are also three levels at which HNEUSN be run. Level 1 uses

national baseline data and is the quickest way to begin the risk assessmess.piidoe

analysis that follows was completed using Level 1 data. Level 1 relies upon default data on
building types, utilities, transportation, etc. from national databases as well as census data.

While the databases include a wealth of informationhenTtown oSwampscatthey donot

capture all relevant information. In fact, the HAZUS training manual notes that the default
data is Osubject to a great deal of uncertai

However, for the purposes of this plan, the analysis is useful. This plan is attempting to
generally indicate the possible extent of damages due to certain types of natural disasters
and to allow for a comparison between different types of disastersefbine, this analysis
should be considered to be a starting point for understanding potential damages from the
hazards.
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ESTIMATED DAMAGES FROM HURRICANES

The AZUSMH software was used to model potential damages to the community from a

100-year and500-year hurricane event; storms that are 1% and .0.2% likely to happen in
a given year, and roughly equivalent to a 1§@ar and 500year return frequency
hurricane.The damages caused by these hypothetical storms were modeled as if the storm
track passed direbt through the Town, bringing the strongest winds and grelai®estge

potential. The results are summarized in T4éhle

Though there are no recorded instances of a hurricane equivaleb®@y&ar storm
passing through Massachusetts, this model was included in order to present a reasonable

owor st case

scenari ob6

t hat

woul d

hel

p

impacts of storms that might be more likely in the future, as we entepirioof more

intense and frequent storms.

Table4l- Estimated Damages from Hurricanes

100 Year 500 Year

Building Characteristics

Estimated total number of buildings 4,700

Estimated total building replacement value $2,758,000000
Millions of dollars

Building Damages

# of buildings sustainingo damage 4,325 3,354

# of buildings sustaining minor damage 344 1,065

# of buildings sustaining moderate damage 29 221

# of buildings sustaining severe damage 1 19

# of buildings destroyed 1 42
Population Needs

# of households displaced 0 11

# of people seeking public shelter 0 4
Debris

Building debris generated (tons) 1,492 7,535
Tree debris generated (tons) 588 1417

# of truckloads to clear building debris 60 301
Value of DamageqThousands of dollars)

Total property damage (buildings and conte|  $18,254,250 $100,782,660
Total losses due to business interruption $1,178.150 $10,485,500
Total All Losses $19,432,400 $111,268,160

103

pl anne



TOWN OFSWAMPSCOTHAZARD MITIGATION PLAN
DRAFT 203 UPDATE

ESTIMATED DAMAGES FROM EARTHQUAKES

The AZUSMH earthquake module allows users to define an earthquake magnitude and
model the potential damages caused as if its epicenter had been at the geographic center
of the study area.Two earthquakes were selectethagnitude 5.0 and7.0. The results are

summarized in Tab®.

Table42 - Estimated Damages from Earthquakes

' Magnitude5.0 Magnitude7.0

3eBuilding Characteristics

Estimated total number of buildings 4,700

Estimated total building replacement value $2,758,000000
Building Damages

# of buildings sustainingo damage 2,363 223

# of buildings sustaining slight damage 1,426 489

# of buildings sustaining moderate damage 715 1,089

# of buildings sustaining extensive damage 158 1,136

# of buildings completely damaged 39 1,754
Population Needs

# of households displaced 200 3,028

# of people seeking public shelter 97 1,375
Debris

Building debris generated (million tons) 38,000 333,000

# of truckloads to clear debris (@ 25 tons/truck) 1,520 13,320
Value of Damages

TotalCapital Stock Losses $49,477,700 | $2,043,991,100
Totallncome bsses $306,139,300| $312,773,000
Total All Losses $355,620,000 | $2,356,760,000

Figure35: Damages foiMagnitude 5 and 7 Earthquakes Swampscott

M Capital-Related 3%
Content 24%
M Inventory 1%
[ Non_Structural  51%
Il Relocation 5%
Rental 2%
B Structural 10%
B Wage 4%
Total: 100%
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Content 16%
M Inventory 1%
B Non_Structural  56%
B Relocation 5%
Rental 3%
M Structural 14%
W Wage 3%
Total: 100%
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ESTIMATED DAMAGES HROMVDING

The HAZUSIH flood risk module was used to estimate damages to the municipality at the
100 and 500 return periods. These correspond to flooding events that have a 1% and a

0.2% likelihood of occurring in any given yelne results are summarized able43.

Table43 - Estimated Damages from Flooding

100 Year 500 Year

Building Characteristics

Estimated total number of buildings 4,700

Estimated total building replacement value $2,758,000000
Building Damages

# of buildings sustaining slight damade20%) 50 6

# of buildings sustaining moderate damag@d {50%) 33 89

# of buildings sustaining substantial damage (>509 7 28
Population Needs

# of households displaced 395 633

# of people seeking public shelter 60 83
Debris

Building debris generatedons) 13,719 31,832

# of truckloads to clear debris (@ 25 tons/truck) 549 1,274
Value of Damages

Totalbuilding loss $98,050,000 | $208,560.000
Total losses due to business interruption $113,770,000 | $167.190,000
Total All Loses $211,820.000 | $375.740.000

Figure36: Damages for 100Year and 500Year Floods in Swampscott

[l Residential $95

[l Residential $191

Commercial  $32 Commercial  $59
B Industrial $2 [l Industrial 54
B Other $83 [ Other $123
Total: $212 Total: 5376
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SECTION 5: HAZARD MITIGATION GOALS

The Swampscott Hazard Mitigation Team reviewed and discussed the goals from the
previous 2015 Hazard Mitigation Plan. The Team modified the goals to reflect a more
comprehensive approach and to incorporate climate resili@oeys # 10 to 13 are new
goals added by the Tearfor this 2025 plan update. All of the goals are considered critical
for the Town, and they are not listed in order of importance.

1. Ensurd¢hatcriticalinfrastructureitesare protectedfrom naturalhazards.

2. Protectexistingresidentialand businesareasfromflooding.

3. Preventand reducethe damageto public infrastructuneesultingrom all natural
hazards.

4. Continue to enforcmningand buildingregulationsand re-examine them with an
eye to climate change.

5. Educatehe publicaboutzoningand buildingregulations, particularhyith
regard to changesn regulations that magffect tear-downsand new
construction.

6. Dizourage futurelevelopment imreasthat are proneto naturalhazards.

7. Educatehe publicaboutnaturalhazardsand mitigationmeasures.

8. Makeefficientuseof publicfunds forhazard mitigation.

9. EnhancéheT o wabilitg to respondto variousaturalhazardevents.

10: Integrate hazard mitigation planning as an integral factor in all relevant municipal
departments, committees and boards.

11:Consider the potential impacts of climate change and incorporate climate
sustainability and resiliency into hazard mitigation planning.

12:Incorporate environmental justice considerations into natural hazard mitigation,
including outreach to climate vulnerable populations, identification of hazard
impacts, and related mitigation measures.

13: Work with surrounding communities, state, regional and federal agencies to ensure
regional cooperation and solutions for hazards affecting multiple communities.
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SECTION 6: EXISTING MITIGATION MEASURES

The existing protections in fhewnof Swampscotire a combination ahfrastructure
maintenance and drainage infrastructure improvement pragetsll aszoning, land use,
and environmental regulation. Infrastructure maintenance generally addresses localized
drainage clogging problems, while large scale capacity problems may require pipe
replacement or invert elevation modifications. These more expengactspare subject to
the capital budget process and lack of funding is one of the biggest tdsdtathe
completiorof some othese.

TheTowrs existing mitigation measures are listed by hazard type here and are summarized
in Table46 below.

Flooding d Existing Townwide mitigation
Swampscottmploys a number of practices to help minimize potential flooding and impacts
from flooding, and to maintaend enhancelrainage infrastructure. Existiigwhwide

mitigation measures include the following:

National Flood Insurance Program (N&=8Ryampscotparticipates in the NFIP wikR7
policies in force as dpril 2, 2025,

The Town complies with the NFIP by enforcing floodplain regulations, maintaioidatep
floodplain maps, and providing information to property owners and builders regarding
floodplains and buildingequirementsTheSwampscouilding Inspector is responsible for
enforcing the t ownlbesfolldwingmforohgiidnasiprovideddogthel at i on s .
Town ofSwampscatt

Flood insurance policies in fofasof April 2, 2025) 227
TotalPremiums $261,870
Coverage amount of flood insurance policies $67,507,000
Total Number of Closed Paid Losses 402
Number of Substantial Damage Closed Paid Losses 11
Closed Paid Losses $3,56,710

Since 1978 there have bedr claims paid for substantial damageSwampscoffsee

table above). The Town implements the Substantial Improvements/Substantial Damages
provisions of the floodplain management regulations as required per the NFIP (CFR Title 44,
Parts 59 through 65) and Massachusetts State Building Code (780CMRWriTvél Bdso
coordinate with State Flood Hazard Management Program staff to assure that proper
practices are followed and that a pegisaster plan will be in place to implement all

Substantial Improvemerfis/bstantial Damages provisions.
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Zoning and Land Use RegqulatiofibeTownof Swampscott hasfeoodplainprotection
overlaydistrictwhichhas extensiveprovisionso preventflood damagein floodplainareas.

This was updated in 2025 when FEMA published new Flood Insurance Rate Maps for Essex
County. Theris an adlitional coastalflood area overlaydistrictto coverspecialflood
hazardareason theFIRMmaps.These are describe belowhesubdivisiomegulationsalso
addressfloodingissueselated to new subdivisiodevelopmentEnforcemertf the existing
zoningand building codeegulationss consideredo be an effective mitigatioomeasure.

Flood Plain DistridtZoning is intended to protect the public health and safety through the
regulation of land use. The Swampscott Zoning Bylaw includes a Flood Plain
District/Wetland Protection Overlay District (FPWP®Bg purposes of this district are:

A To prevent land subject to flooding from being used for development;

A To preserve and protect natural flow patterns and flood water storage capacity;
A To protect against cost incurred through the unsuitable use of wetlands;

A To conserve natural conditions, health and safety.

The FPWPOD allows agricultural, outdoor recreational, conservation, wildlife, existing
buildings and certain temporary building uses.

No new structures or significant enlargement of existing structures, filling, dumping,
excavation or mining is allowed in the FPWPOD though some uses are allowed by Special
Permit, such as dams.

Coastal Flood Area Overlay Disti@¥AOD) was adopted by Swampscott to:

Protect public safety;

Eliminate new hazards to emergency response officials;
Prevent public emergencies;

Avoid loss of utility power services;

Eliminate response and clean up costs;

Reduce damage to property.

Too Joo Jo Too Jo Too

The CFAOD covers all Zone AE and VE areas on FIRM maps. For A zones, all new
construction, alterations, drainage and utilities activities must meet Section 3107 of the MA
State Building Code. For V zones, all dewelopmentmust be landward of mean high

tide and meet all CFAOD requirements. All new construction in a V zone must have
breakaway walls below the lowest floor space and must be elevated on anchored pilings.
Some variations are allowed by Special Permit only.

Wetland BylawChapter 16.04 of the Swampscott Code of Ordinances: The Town follows
MGL Chapter 131 Section 40 MA Wetlands Protection Act, as well as state wetland
regulationsSwampscott does not have a local wetlands bylaw that supplements the WPA.

Site Plan RevieWnder Section 5.4.0.0 Site Plan Special Permit, the Town requires review

of some commercial, residential, parking, subdivisions and all adult uses. Storm drainage
design must meet Swampscottds subdivision
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Subdivision Control Drainage RegulafidresSwampscott Subdivision Regulations require

t hat al l new subdivision drainage be connect
drainage system. The Environmental Impact Statement required for subdivision applications

asks where the connection to thermeystem will occur, the location of the outfalls, the

effects of outfall and their discharge on receiving waters and the quantity of storm water

to be discharged.

Public Works OperatiodsT he Publ i ¢ Wor ks Department actiyv
drain systemA new Stormwater Management Plan was completed in 20®&4following

specific activities serve to maintain the capability of the drainage system through the

reduction of sediment and litter build up and proper maintenance and repair.

o] Street sweepir@Street sweeping is contracted out, with all streets being swept twice
per year.
o] Catch basin cleanidg00 catch basins; each basin is cleaned every other year with

clogged basins cleaned as needed. Swampscott has replaced several dysfunctional catch
basins with new deegump basind.he DPW rebuilds collapsed catch basins yearly.

o] Roadway treatmeri<Calcium Chloride is used for snow/ice treatment.

o] Drainage maintenande0 0 % of t he Townds catch basin:¢
mapped. The DPW tracks and records all catch basin maintenanhasahgitized the

location of drainage outfalls. The Engineering Department inspects streets and drainage

systems once construction is completed. Private covenants for prigaiteetodirainage

facilities are required. Routine maintenance and systematic replacémenhage

infrastructure part ob P Wansual operating budget.

Mosquito Control Ditch MaintenadcBown representatives noted that the mosquito
control district had a program of ditch cleaning that helped keep drainage ditches clear
of debris. With the advent of West Nile virus and EEE, the mosquito control district has
shifted funding from maintemee to monitoring and spraying. The result is that drainage
ditches are not as well maintained.

Open Space and Recreation-Pravampscott is in the process of updating its Open Space
and Recreation Pldor 2027.

Publidnformation& Outreactd TheTownprovidesinformatioron wetlandsgopiesof

Floodinsurance Ratdapsand informatioron how toget moreinformatiorregarding

flood prone areason itsConservatio@ommissioneb page. Stormwater public education

is regularly conducted Rermter the Townds MS4

Existing Wind Hazard Mitigation Measures

Comprehensive Emergency Management Plan §aEEBRyampscotCEMRontains a
sectioronhurricaneslt listsfive mitigationmeasures:
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1 Developand disseminatemergencyublicinformation andnstructions
concerningpurricangpreparednessnd safety.

1 Communitieadersshouldensurahat Swampscois enrolledin theNational
FloodInsuranc®rogram.

1 Developand enforcelocal buildingcodesto enhancetructurafesistancéo high
windsand flooding. Buildnewconstructiom areas thatare notvulnerableto
directhurricanesffects.

1 Review NationaFloodinsurance Ratdapsand Hurricane Evacuatidmaps for
possiblempacton thecommunity.

1 Maintain plandor managingall hurricaneemergencyesponsectivities.

TheSwampscot€EMP outlingkree mitigationmeasurefor tornados.

1 Developand disseminatemergencyublicinformation andnstructionsoncerning
tornadosafety,especiallyguidanceregardingin-rhomeprotectionrand evacuation
proceduresand location®f publicshelters.

9 Strictadherenceshouldoe paid to buildingcoderegulationdor all new
construction.

1 Maintain plangor managingornadoresponsectivities. Referto thenon
institutionalizedspecialneedsand transportationmesourcefsted in theResource
Manual.

MassachusesateBuildingCoded TheTownenforcedhe Massachusetts Sta@eilding

Codeand has adopted the Stretch Code. MA State Building @omasionsire generally
adequateto protectagainstmost winddamage.T h e ¢ o d e Oasethp mastcaests i on s
effectivemitigationmeasure againsiornadosgiventhe extremelyow probability of

occurrencdf a tornadowereto occur, the potentialfor severedamageswould be

extremelyhigh.

Treetrimmingorogramd TheTownconductsvork to trimand remove treesas neededand
grind stumpsThe Towhas a bucket trucknd front end loadefor these operation3he
budget for contractor work was recently doubled. The Town has also established a Tree
Committee which conducted an inventory or 3,000 shadeNa#snalGrid maintains its
powerline corridors.

Backup generatorsSwampscotiasbackuppowergeneratorsat key publicfacilitiesand
utility sites, including Town Hall, Police/Fire, the DPW yard, pump station, and the High
School.

Existing Winter Hazard Mitigation Measures

Snow disposalRegulamplowingand snow/iceremoval.Calciunchlorideis usedprimarily
for road treatments. Sand is vergrely usedasit createssiltation anccleanup
problems.TheDPWworksto clearroadsasrequestedr in an emergencior the Fire
and Police Departments.

Salt storage sheilThe Town installed a new salt storage shed with three times the

110



TOWN OFSWAMPSCOTHAZARD MITIGATION PLAN
DRAFT 203 UPDATE

capacity of the former facility.

Massachusetts State Building Cdtle Town enforces the Massachusetts State Building
Code, which contains regulations regarding snow loads on building roofs.

ExistingBrushFire HazardMitigation Measures

OutdoorBuring Permit® TheTownrfire departmeniallow outdootburningwith permit
from Januaryto May.

FireResponseSwampscotiespondgo a brush fireor marshire in thesamemanneias
otherfire calls.lt does not have dedicatedForestryDivision.

Subdivision/Developm&wevievd TheFire Departmenparticipatesin thereviewof
newsubdivisionand developmenprojects.

Existing Geologic Hazard Mitigation Measures

Massachusetts State Building @ddee State Building Codepdated in 2010 containg

section on designing for earthquake loads (780 CMR 1612.0). Section 1612.1 states that

the purpose of these provisions is O0to minin
and nonbuilding structures, to increase the expected performanugluér occupancy

structures as compared to ordinary structures, and to improve the capability of essential

facilities to function during and after an e
the complexity of seismic design, the criteri@gméad are the minimum considered to be
oprudent and economically justifiedodé for the

that absolute safety and prevention of damage, even in an earthquake event with a
reasonable probability of occurrence, nahbe achieved economically for most buildings.

Section 1612.2.5 sets up seismic hazard exposure groups and assigns all buildings to one of
these groups according to Table 1612.2.5. Group Il includes buildings which have a
substantial public hazard due to occupancy or use and Group Il are thosegbuiking

essential facilities which are required for pestthquake recovery, including fire, rescue

and police stations, emergency rooms, payegerating facilities, and communications

facilities.

Inthe eventof an earthquakeand firescausedoy it, 100 % of Swampscoit servedby
fire hydrants. TheTownhassix mobilegeneratorsn caseof powerloss and two mobile
lighttowers.

ExistingExtreme HeaHazard Mitigation Measures
Duringextremeheat events the Town issues alerts on Reverse 911 and its social media

account. The public is notified of cooling centers available at the library and the senior
center.
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ExistingMultihazard Mitigation

Comprehensive Emergency Management Plan-EvEMRommunity in Massachusetts is
required to have a Comprehensive Emergency Management Plan. These plans address
mitigation, preparedness, response and recovery from a variety of natural anchaukn
emergencies. These plans contain important informmagarding flooding, hurricanes,

tornadoes, dam failures, earthquakes, and winter storms. Therefore, the CEMP is a mitigation
measure that is relevant to all of the hazards discussed in this pldewiioé Swampscait s
CEMRSs up to date

Enforcement of the State Building @oldiee Massachusetts State Building Code contains
many detailed regulations regarding wind loads, earthquake resistant design, flood
proofing and snow loads.

CommunicatioBguipmerd TheTowrhasa Revers®11 system iplace,Code Red.
Swampscott is a member of regional emergency coordinating groups, including NERAC and
NEMWIC. Radio repeaters for Police, Fire, and DPW were installed on the water tank.

The Town has obtained a variable message signboard. Public communications include the use
of social media and an electronic newsletter.

Emergendyower GeneratofsEmergencpower generatorsare in placein thethree Red
Crosgertifiedemergencyheltersthe HighSchoolMiddle Schooand the Clarke School.
Onefire stationand the DPW Facilityhavebackupemergencyenerators.

Southern Essex Regional Emergency Management Planning (RieHgt8e/ampscott is
a member of a regional emergency planning committee with Beverly, Danvers, Essex,
Gloucester, Lynn, Manchedigithe-Sea, Marblehead, Nahant, Peabody, Rockport, and
Salem)

Climate Change Measures since the 2016 Hazard Mitigation Plan

The 2016 Hazard Mitigation Plan did not include a significant foccighmatechange as is
predat ed the stateds major cl i Sta@adHazawlhange i
Mitigation and Climate Action Rldre 2022MA Climate Change Assessna@itthe 2023

Resilient MA Plaiilso, since the previous HMP, the Town of Swampscott has completed two
major climateelated initiatives, thResilient Swampscott Climate Action and Resilience Plan
and theCoastal Climate Change Stulyese two key localftiaitives are summarized below.

Resilient Swampscott Climate Action and Resilience Plan
Since the previous HMP, the Town prepared Resilient Swampscott: Climate Action and

Resilience Plamhe plan summarizes some key climate chagggsthat Swampscott can
anticipate, including heat waves, increased flooding, and intense storms3(Bigure
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Figure37: Climate Change Trends from the Climate Action and Resilience Plan

= —m

Heat Waves Increased Flooding Intense Storms

2 days 8 inches 9%

Average number of extreme Level of sea rise in Boston Increase in annual
heat days above 90 °F in Essex between 1950-2016 precipitation in Essex County
County between 2017-2021 between 1980 and 2020

29 days Up to 20 inches 9%

Average number of extreme Level of sea rise projected Additional increase in annual
heat days projected by 2050 in Boston by 2050 precipitation in Swampscott
projected by 2050

One of the four key sectors of the plan that relates directly to this Hazard Mitigation Plan is
Resilience and Vulnerability. The plands goa
Townds infrastructure and ahehealthsnpaateaf pr epar i
climate change, as summarized in Td4dle

Table44: Resilience Goals fronthe Climate Action and Resilience Plan

Goal 1: Swampscoti’s Infrastructure and services are resilient to climate impacts.

1.1 Enhance critical infrastructure to be resilient to extreme weather and coastal flooding.

Protect existing municipal assets from climate change through measures including, but not limited to, elevation of
critical equipment and floodproofing.

1.1.A

I.1.6  Assess impacts to critical infrastructure from severe weather conditions and develop a phased plan for upgrades.
1.2 Prepare Swampscott's assets for anticipated sea level rise and increasing extreme weather events.

Expand the Coastal Flood Area Overlay District by adopting a locally regulated floodplain that includes areas outside
of the FEMA-mapped 100-year floodplain boundary based upon local data.

Update the Town's Hazard Mitigation Plan using the latest climate projections and analysis, including the Coastal
Climate Change Study Final Report.

Goal 2: Community members have resources and Information to be better prepared for climate change
and Its accompanying health Impacts.
2.1 Expand reach and effectiveness of climate preparedness and response resources.
2.1.A Launch an inclusive, multilingual climate preparedness educational campaign targeting residents and businesses.

918 Enhance climate change emergency preparedness and response training for Town staff, first responders, and
© 7 residents.

2.1.C Establish a neighbor-to-neighbor network to enhance community connectivity and health.

1.2A

1.2.B
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The plan provides measures of success for resilience as shown4b.Table

Table45: Resilience Measure of Success in the Climate Action and Resilience Plan

The following metrics will help Swampscott monitor progress toward
our goals for Resilience & Vulnerability.

Metric Baseline Baseline 2030 20560
(unit) Data Year Target Target

Residential properties at

moderate risk of flooding (%)* 26% 2022 Monitor & reduce

Social facilities (e.q., schools,
government buildings) at 47 % 2022 Monitor & reduce
major risk of flooding (%)®

Heat-related emergency

o 2" 2017 Reduce to O
room visits®

Coastal Climate Change Sty (Kleinfelder, 2016)

I n 2016 a Coastal Climate Change Kginfeldey was p
under a Coastal Zone Management Coast al Resi

1. Model climate change impacts on coastal flooding in Swampscott;

2. Understand the vulnerability of municipal infrastructure to flooding; and

3. ldentify potential adaptation strategies, including engineering, regulatory, and policy
solutions.

The study assessed the Towns vulnerabilities to coastal flooding under future climate model
projections for the years 2030 and 2070 using the hydrodynamic Boston ddflmmd Risk
Model (BHFRM), developed by the Massachusetts Department of TranspdivigsDOT).
Based on the results of modeling sea level rise and increasing storm surgeRRikh, Bddir

areas of Swampscott are at risk of coastal flooding:

1. Phillips Park area (by 2030)

2 . Phillipsd Beach/ Pal mer Pond area (by 2030
3. Preston Beach area (by 2030)

4 . Kingdbs Beach area (by 2070).

After a detailed assessment of the potential impacts of coastal flodkdengtudy provides
recommendations for adaptation strategies at these locatioshdarand long term actions.

A summary of the t u kleyvailserability assessment findings is included in Chapter 4 of this
plan, and several adaptation actions are referenced in the Mitigation Strategy in Chapter 8
of this plan. Given the depth of detail of the Kleinfelder study, the full study should be
referred to for a comprehensive understanding of both the challenges and the recommended
actiorsthe Town can consideraddress the coastal flooding impacts of climate change
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Mitigation Measure

Table46: ExistingSwampscotiMitigation Measures

Enforcement/
Effectiveness

Updates since 2016
Plan

Changes Planned or Neede

FLOOD HAZARDS

. Stormwater Management
Plan

The Town made extensiy
drainage infrastructure
upgrades

New Stormwater
Management Plan
completed in 2024

Additional resources are
needed to implement furthe
infrastructureipgrades.

. Participation in the Nationg
Flood Insurance Program
(NFIP)

There are 413 policies in
force as of 6/30/2015.

New FIRM maps were
adopted by FEMA in
2025.

Encourage all eligible
homeowners to obtain
insurance; add more public
outreach about program
availability and new FIRM

maps.
. Town Engineering Effective None None
Department inspects all
streets and drainage
systems once construction
completed.
. Publicworks Effective None None

Operations/Maintenance

. Open Space and
Recreation Plan

Somewhat Effective

New OSRP is pending
for 2027

Complete drafting of new
plan.

. Flood Plain

District/Wetland Protection
Overlay District

Effective

Bylaw was updated in
2025 to incorporate the
new FIRM maps and
meet MEMA bylaw

None

. Coastal Flood Area Effective None Use in conjunction with
Overlay District revised FIRM maps.
. Wetland Bylaw Effective Town working on addin| Complete and adopt

wetland regulations

wetland regulations.
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Mitigation Measure Enforcement/ Updates since 2016 Changes Planned or Needg

Effectiveness Plan
9. Site Plan Review Effective Consider adding reference
to MA Stormwater
Management Standards.

10. Subdivision Rules and Somewhat Effective. None Consider adding reference
Regulations for drainage to MA Stormwater
Standards.

WIND HAZARDS

11.CEMP Effective Updated in 2024 None
12. The Massachusetts State | Effective for most Town adopted the None
Building Code situations except severe| Stretch Building Code
storms.
13.Tree trimming program an| Satisfactory Town has bucket truck | None
power line corridor and front endoader.
maintenance. Contractor budget was

doubled. Town has a
Tree Committee, did
tree inventory of 3,000
shade trees.

14.Backup generator capacity Backup generator Generator installed at | Upgrade generators as
in place at key public capacity in place at key | Town Hall, Police/Fire, | needed
facilities. public facilities. DPW, pump station, an
High School

WINTER HAZARDS
15.Snow Removal Effective. New salt storage shed | None
was installed with 3
times capacity
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Mitigation Measure

BRUSH FIRE HAZARDS

Enforcement/
Effectiveness

Updates since 2016
Plan

Changes Planned or Neede

16. Outdoor burning is alloweq Effective. None Brush fire truck and pump
by permit only. needed.
17.Water availability: 100 % | Effective. None None.

of Town is served by
hydrants; tanker truck
agreements in place with
Fire District 5; authority to
take water from surface
supplies.

MULTIPLE HAZARDS

19. Comprehensive Emergend
Management Plan (CEMP]

Emphasis is on emergen
response.

Plan was updated in
2024

None. Plan is up to date.

20. Communications
Equipment:

1 Reverse 9141Code Red

1 Member of NERAC and
NEMWIC

Effective

Town added Code Red
for Reverse 911 service

Town acquired a
variable message
electronic signboard

Radio repeater for Fire,
Police, DPW was
installed on the water
tank

Town uses social medig
and electronicewsletter

None

21.Massachusetts State Build

Code

Effective for new

construction.

Town adopted the

Stretch Building Code

None
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Mitigation Measure Enforcement/ Updates since 2016 Changes Planned or Needg

Effectiveness Plan

22.Emergency Power Effective. Generator installed at | Upgrade generators as
Generators Town Hall, Police/Fire, | needed
DPW, pump station, an
High School
23. Participation in the Southe| A forum for cooperation | None None
Essex Region Emergency | on natural and manmade
Management Planning disasters.
Committee
24.Comprehensive Emergend Emphasis is on emergen Plan was updated in None. Plan is up to date.
Management Plan (CEMP] response. 2024

NEWCLIMATE CHANGHTIGATION ADDED SINCE THE 2016 PLAN
Mitigation Measure Comments ‘

25. Coastal Climate Change Study
(Kleinfelder, 2016)

Thestudp s goal s included:

1. Model climate change impacts on coastal flooding in Swampscott;
2. Understand the vulnerability of municipal infrastructure to flooding; |
3. Identify potential adaptation strategies, including engineering,
regulatory, and policy solutions.

The study assessed thew® vulnerabilities to coastal flooding under
future climate model projections for the years 2030 and 2070
Recommendatiorsse providedfor adaptation strategies akey locations
for short and long term actions.

26. Resilient Swampscott Climate Acti¢ The plan summarizes some key climate change trends that Swampsc
and Resilience PI§a023) anticipate, including heat waves, increased flooding, and intense Jtoe|
pl anés goals focus on the resi.|l
and preparing the population for the health impacts of climate change
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Local Capacity for Implementation

Under the Massachusetts sSwanpsais aottforizédtioo me
adopt and from time to time amend a number of local bylaws and regulations that

Rul e

support the townds capabilities to mitigate

Subdivision and Site Plan Review Regulations, Wetlands E3tlemrsyivater Regulations,
Health RegulationBjre SafetyRegulations, Publi¢orks regulations, and local
enforcement of the State Building Cadhel the Massachusetts Wetlands Protectiarj\Act

Local Bylaws may be amended each year at the annual Town Meeting to improve the
townds capabilities, and changes to most
vote of the authorized board or commission, such as the Planning and Board or
Conseration CommissioRor example, in 2025 the Town adopted its revised Floodplain
Zoning District Bylaw to reflect the new Flood Insurance Rate Mapsirthato effect in

July 2025, and to meet the requirements of the Massachusetts Model Floodplain Bylaw
prepared by the MA Dept. of Conservation and Recreation.

TheTownof Swampscottas recognized several existing mitigation measures that require
implementation dmprovements anldls the capacity within its local boards and
departments to address these. The Department of Public Whatsngineering
Departmentvill address the needs for catch basin cleaning, repairs and upgrades to
drainageinfrastructure. THe&lanning Boardill address the updates to the Master Plan
and implementation of the Zoning Ordinance, Floodplain District, and Subdivision Rules
and Reglations.The Building Commissioner will enforce the provisions of the
Massachusetts State Building Code andrkbedplain District Zoning Bylakine

Conservation Commission will oversee implementation of the WEtlaiedsion Acind

the Open Space Plan. Thbepartment oPublic Works will coordinate implementation of
the StormwateManagement Plan and compliance with the EPA MS4 Stormwater Permit

Opportunities to Expand and Improve the Capacity to Reduce Risk

The Town dbwampscottan build on its existing planning tools by more fully integrating
hazard mitigation and climate resilience into future updates of key plans, including the
Master Plan and Open Space and Recreation Plan. A comprehensive review of local land
use codes (zomy, subdivision, and stormwater regulations) could introduce stronger
climateadaptive measures such as Low Impact Development (LID), green infrastructure,
and naturebased solutions. Incorporating hazard data from this plan intoettte
Comprehensive Emergency Management Plan (CEMP) would also improve coordination
and preparedness.

To strengthen administrative capacgywampscottould expand training opportunities for
municipal staff and create protocols to retain institutional knowledge during staff
transitions to support lottgrm continuity. Enhanced GIS capabilities and a system for
tracking local hazard losses would furtimeprove planning and risk analysis.

Financially, the Town can embed resilience priorities into its annual budget and capital
planning process to support infrastructure upgrades, including as local matches for state
and federal grants.
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SECTION: MITIGATION MEASURES FROM Z6{5 PLAN

Implementation Progress on the Previous Plan

At a meeting of thé&&wampscottazard MitigationPlanningCommitteeT ownstaff
reviewed the mitigatiomeasures identified in tl2016 Swampscottdazard Mitigation
Planand determined whether each measure had been implemgatetihlly completed,
or deferred. Of those measures that had been deferred, the committee evaluated
whether the measure should be carried forward insHdwzard Mitigation Pla2025
Updateor deleted from the updated plaifhe team also considered the option of
retaining but modifying an existing mitigation measure to reflect changingsiances
of a better understanding of the kind of mitigation needed to address a vulnerakildy.
decision on whether tetain modify, or deleteeach mitigatioomeasure was based on
thelocalteand s assessment of the continued relevan
whether the deferral of action on the measure was due to the inability dotinao take
action on the measyrack of funding or other issu&able46 summarizes the status of
mitigation measures.

As indicated on Tabk6 Swampscotihade progress on implementing many mitigation
measures identified in the 20Hazard Mitigation PlanOf the 48 recommended
measures, 23 have been completed and 10 have been partially complateghtidn
measurethat have been completeand partially completedncluc the following:

Completed Mitigation Projects

1 Enforcethe FloodplainZoningDistrictand associateduilding regulationgor
floodplainareas; updatedistrictas neededto consistenvith FEMAguidelines

Floodplain mapping updates; Swampscott expects to receive new Flood Insurance
Rate Maps from FEMA

Complete the Open Space and Recreation Plan revision
Continue to enforce all wetlands bylaws and regulations
Master Plan/Drainage Plan Climate Update

Upgrade currentwetlandsflooding and stormwatereducatioroutreachprogram
Continue to implement the State Building Code

Update and maintain plans for managing emergency response

Ensure that warning/notification and communication systems are in readiness
Use HAZUS to estimate potential losses from wind

Updatetree maintenancgrogram

Winter Storm Preparedness program with MEMA and FEMA

Construct new salt storage shed

Partner with utility to document known hazards
Identify appropriate shelters for people who may need to evacuate
Identify populations vulnerable to long term power outage

=a

=4 =24 0 _-2_9_9_45_42_°2_-°2._2 -9 -2
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Develop and maintain wildfire tracking database
Perform arson prevention activities

Inspect hydrants on a routine basis

Assess any slopes

Upgrade fixed, emergency power generators
Install new, fixed generator at Town Hall
Evaluate regional dispatch center

=4 =4 44 -4 -5 -9

Partially Completed Mitigation Projects

T Preston Beach Seawall and outfalls wupgrad
RCP owned by the Town

Puritan Roaddentify where houses and utilities can be elevated
Acquire/preserve flood prone lands.
Stormwater management plan and regulations

Mai ntain Foster Pond Dam. There appears t
Foster Pond to the wetland

Purchase Froend loader with grappling attachment

Regional Sea Level Rise Action Work Group participation

Use Green buildings and parking best practices to reduce heat and runoff
Incorporate drought tolerant species into landscape regulations

Purchase two electronic sign boards

= =4 =4 A

= =4 =4 4 A

Mitigation not completed Retain in 2025 Plan Update

Of the measures that were not completed, the Team decided to a#ithirt onein the
2025 plan update:

1 Palmer Pond drainage upgrades

1 Identify Humphrey Street utility elevation priorities near Fish House

T Evaluate solutions to Kingds Beach storm

1 Participate in the CRS Program (Community Rating System)

1 Master Plan/Drainage Plan Climate Update

i1 Stetson Avenue: Elevate low areas

1 Evaluate solutions for Burrill Street underpass flooding

1 Create digital local wetlands mapping and delineations data base

1 Develop and maintain a database and GIS map to track vulnerability to high
winds

1 Acquire more Traffic barriers

1 Retrofit atrisk critical, public building roofs to withstand snow loads

1 Purchase 4x4 fire truck, pump and forestry hose
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1 Encourage all Town Departments to work closely with landowners and developers
to identify and mitigate conditions that aggravate wildfires

1 Assess earthquake vulnerability
Mitigation not completed; Delete for 2024 Plan Update

Just one mitigation not completed will be deleted from the 2025 updated plan, as the
Team determined it would not be an effective measure in Swampscott:

9 Construct snow fences

Moving forward into the neXive-year plan implementation period there will be more
opportunities to incorporate hazard mitigation intotbe/® decisiormakingprocesses.

The challenges tHewnfaces in implementing these measures are primarily due to limited
funding and available staff time. This plan should held tvenprioritize the best use of

its limited resources for enhanced mitigation of natural hazards.
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Table46: Mitigation Measures from the 20 Plan

RECOMMENTED MITIGATON MEASUR

FROM THE016 HAZARD MITIGATION PLA

TYPE OF
MITIGATION

CURRENT STATUS
1. Completed
2. Partially Completed
3. Not Completed

2025 PLAN UPDATE
1. KEEP in the 2025 Plan
2. REVISE for the 2025 Pla
3. DELETE from the 2025 P

PrestonBeachSeawalland outfalls upgradéhe outlet at
Preston Beach is a 366 RCP

Palmer Ponddrainage upgrades

Puritan Roaeldentify where houses and utilities can be elev:

Identify Humphrey Streetutility elevation priorities near Fish
House

Evaluate solutions toi n Beachstormsurgeoutfall flooding

Participate in th&RS PrograrfCommunity Rating
System)

FLOODING

StructuraProjects

StructuraProjects

StructuraProjects

StructuraProjects

StructuraProjects

Publidnformationand
Mapping; FloodDamage
ReductionPreparedness

123

2 Partially Completed
Preston Beach Association did repa

3 Not completed
2 Partially completed

Sewer improvements being done o
Puritan Road

3 Not completed
Town is doing study at Fish House v
Kleinfelder consultants (flood gates

3 Not completed

3 Not completed

2 Revise for 2025 Plan
ADD Kings Beach from Eastern Ave
to Monument Ave.
1 Keep in 2025 Plan
Complete the project
2 Revise for 2025 Plan
Add public education and outreach o
elevations for private properties
2 Revise in 2025 Plan
Delete utility elevation due to shallov
depths of drainage lines. Focus on
implementing the Kleinfelder study
2 Revise for 2025 Plan
Broaden the definition of the project

1 Keep in 2025 Plan
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RECOMMENTED MITIGATON MEASUR
FROM THE016 HAZARD MITIGATION PLA

TYPE OF
MITIGATION

CURRENT STATUS
1. Completed

2025 PLAN UPDATE
1. KEEP in the 2025 Plan
2. REVISE for the 2025 Pla
3. DELETE from the 2025 P

2. Partially Completed
3. Not Completed

Enforcethe Floodplain Zoning Districtand associateduilding Publidnformationand
Mapping; FloodDamage
ReductionPreparedness

regulationdor floodplainareas; updatedistrictas neededto
consistenvith FEMAguidelines

Floodplain mapping updatesSwampscott expects to receive
new Flood Insurance Rate Maps from FEMA
Acquire/preserve flood prone lands

Complete thédpen Space and Recreation RAlaevision
Continue to enforce alletlands bylaws and regulations
Master Plan/Drainage PlaClimate Update

Update subdivision and site plan reviewstandards
Stormwater management plan and regulations

Stetson AvenueElevate low areas

Evaluate solutions fBurrill Street underpasfiooding

Natural Resource
Protection
Natural Resource
Protection
Natural Resource
Protection
Natural Resource
Protection
Prevention

Prevention
Prevention

Structural

Structural
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3 Delete from 2025 Plan
Completed

1 Completed
New Floodplain District adopted

3 Delete from 2025 Plan
Completed

1 Keep in 2025 Plan

1 Completed
New FIRM Maps Adopted

2 Partially completed
Archer St &Humphrey St acquired

1 Completed 3 Delete from 2025 Plan
New OSRP adopted Completed
1 Completed 3 Delete from 2025 Plan
Wetlands Bylaw updated 2025 Completed
1 Completed 3 Delete from 2025 Plan
MAPC preparing updated Master Ple Completed

3 Not completed 1 Keep in 2025 Plan
2 Partially Completed 2 Keep and Revise for 2025 Plan
Prepared Stormwater Manageméd?ian Consider upgrades to the SW Bylaw
include NOAA Atlas 14 rainfall data

1 Keep in 2025 Plan
Rail Trail to be at grade

1 Keep in 2025 Plan

3 Not completed

3 Not completed
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CURRENT STATUS 2025 PLAN UPDATE
RECOMMENTED MITIGATON MEASU TYPE OF 1. Completed R ———
FROM THR016 HAZARD MITIGATION PLA  MITIGATION g Ela;tglly clortn%leted > REVISE for the 2025 Pla
- NotLompiete 3. DELETE from the 2025 P
Q Createdigital local wetlands mapping and delineationdata Publidnformation 1 Keep in 2025 Plan
base and Mapping; 3 Not completed Part of Town GIS
R  Upgradecurrentwetlandsflooding and stormwatereducation Publidnformation 1 Completed
outreachprogram and Mapping; Part of MS4 Stormwater program wit 3 Delete from 2025 Plan
consultant Kleinfelder; Storm Drair Completed

Stenciling with Boys & Girls Club

Maintain FosterPond DamT her e appear s t StructuraProject 2 Partially Completed
S discharging from Foster Pond to the wetland behind Windsc Work with surrounding residents an 1 Keep in 2025 Plan
that is Town owned. quarry
Purchasérontend loaderwith grappling attachment Emergency Services . 3 Delete from 2025 Plan
Protection 2 Pl Gt Crews can remove debris with curre

T Town obtained a frortnd loader, did

not include a grappling attachment equipment, or with help from a cherr

picker to cut branches

Continue to implement tBéate Building Code Prevention 1 Completed 3 Delete from 2025 Plan
U Town adopted the specialized code Completed
Update and maintaiplans for managing emergency Emergency Services 1 Completed
y esponse Protection Updated Comprehensive Emergenc 3 Delete from 2025 Plan
Management Plan Completed
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CURRENT STATUS
RECOMMENTED MITIGATON MEASUR TYPE OF 1. Completed

FROM THR016 HAZARD MITIGATION PLA  MITIGATION 2. Partially Completed
3. Not Completed

2025 PLAN UPDATE
1. KEEP in the 2025 Plan
2. REVISE for the 2025 Pla
3. DELETE from the 2025 P

Ensure thavarning/notification and communicatiorsystems Emergency Services 1 Completed
w o are in readiness Automated Reverse 911; Gédencing;
Social Media outreach
Develop and maintain database and GIS map to track Emergency Services
X vulnera%ility to high winds " e o et Enrmplsiee
Use HAZUSo estimate potential losses from wind Emergency Services 1 Completed
v Protection Updated HAZUS analysis of Hurricar
and Tornadoes
Updatetree maintenanceprogram Emergencyervices 1 Completed
Town has Tree Foreman an8 fee
7 workers; town acquired a cherry pick

and woodchipper; town received a gre
for tree planning

3 Delete from 2025 Plan
Completed

1 Keep in 2025 Plan
3 Delete from 2025 Plan

Completed

3 Delete from 2025 Plan
Completed

Winter Storm Preparednepsogram with MEMA and FEMA Prevention 1 Completed
Blue Lighis winter emergency
notifications; Senior Center conduc
outreach to homebound seniors,
distributes emergency Kkits
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RECOMMENTED MITIGATON MEASUR
FROM THE016 HAZARD MITIGATION PLA

Construct nesgalt storage shed

Partner with utilityto document known hazards

Acquire mor@raffic barriers

Identify appropriate shelterdor people who may need to
evacuate

Retrofit atrisk critical, public building roof¢o withstand sno
loads

Construct snow fences

Identify populationsulnerable to long term power outage

Regionabeal evel RiseAction Work Group participation

Purchaséx4 fire truck pump and forestry hose

Encourage all Town Departments to work closely with
landowners and developers ittentify and mitigate condition
that aggravate wildfires

DRAFT 203 UPDATE

CURRENT STATUS
1. Completed

2025 PLAN UPDATE
1. KEEP in the 2025 Plan
2. REVISE for the 2025 Pla
3. DELETE from the 2025 P

TYPE OF

MITIGATION 2. Partially Completed

3. Not Completed

Structural Project 3 Delete from 2025 Plan

1 Completed
P Completed
Prevention 1 Completed 3 Delete from 2025 Plan
Town coordinates with National Gri Completed

Emergency Services

3 Not completed 1 Keep in 2025 Plan

Protection

Emergency Services 1 Completed 3 Delete from 2025 Plan
Protection Shelters at Community Schools = Completed

Emergency Services 2 Revise for 2025
Protection & B GO EEE ADD OEvaluated an

3. Delete from 2025 Plan
Not a priority for the Town

Structural Project 3 Not completed

Prevention 1 Completed :
Senior Housing population 1 Keep in 2025 Plan
Prevention 2 Partially Completed :
Lynn/MarbleheaeResilient Coasts 1 Keap in 2025 Plan
BRUSHFIRES
Emergency Services -
Protection 3 Not completed 1 Keep in 2025 Plan
Public Information,
Prevention 3 Not completed 1 Keep in 2025 Plan
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RECOMMENTED MITIGATON MEASUR TYPE OF Corrloted i e
) 1. Com_pllleted eted 1. KEEP in the 2025 Plan
FROM THR016 HAZARD MITIGATION PLA  MITIGATION g Ea;ﬂg ;r/n Clortn% ete > REVISE for the 2025 Pla
- NotLompiete 3. DELETE from the 2025 P

LL Develop and maintaiwildfire tracking database Natural_ Resource 1 Completed 3 Delete from 2025 Plan
Protection Fire Dept. tracks wildfire incidences Completed

MM Performarson prevention activities Natural Resource 1 Completed 3 Delete from 2025 Plan
Protection Fire Safety education in schools Completed

NN  Inspect hydrantson a routine basis Emergency Service 1 Completed 3 Delete from 2025 Plan
Protection DPW regularly flushes hydrants Completed

OO Assess anglopes Prevention 1 Completed 3 Delete from 2025 Plan
Slopes regulated by Land Use code Completed

PP Assessarthquake vulnerability Prevention 2 Revise for 2025
3 Not completed A DD pabdidbuildings and retrofit if
feasi bl eo
UseGreen buildings and parking best practicés reduce hea Natural Resource 2 Partially Completed
Q0 and runoff Protection, Prevention Town has EEA grant for heat islan 1 Keep in 2025 Plan
Incorporatedrought tolerant speciemto landscape regulatio Prevention 2 Partially Completed
RR DPW issues outdoor water bans 2 Revise for 202%Plan
Town has MWRA connection ADD oO0including
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CURRENT STATUS 2025 PLAN UPDATE
RECOMMENTED MITIGATON MEASUR ~ TYPE OF 1. Completed R ———

FROM THR016 HAZARD MITIGATION PLA ~ MITIGATION | 2. Partially Completed 5 REVISE e 265

3. Not Completed 3. DELETE from the 2025 P

SS Upgrade fixed,emergency power generators Emergency Services 1 Completed 3 Delete from 2025 Plan
Protection Town upgradedeveralgenerators Completed

TT Install newfixed generator at Town Hall Emergency Services 3 Delete from 2025 Plan
Protection 1 Completed Completed

UU Purchase twelectronic sign boards Emergency Services 2 Partially Completed
Protection 1 sign board purchased 1 Keep in 2025 Plan

VV Evaluateegional dispatch center Emerggncy Services 1 Completed 3 Delete from 2025 Plan
Protection Dispatch with Lynn and Nahant Completed
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SECTION: HAZARD MITIGATION STRATEGY

What is Hazard Mitigation?

Hazard mitigation means to permanently reduce or alleviate the losses of life, injuries and
property resulting from natural hazards through lergn strategies. These letggm

strategies include planning, policy changes, education programs, infrasprajaats

and other activities. FEMA currently has three mitigation grant proguaitdsig Resilient
Infrastructure and Communities (BRI Hazards Mitigation Grant Program (HGMP),

and the Flood Mitigation Assistance (FMA) program. The thrdeelmkgrovide

additional information on these programs.

https://www.fema.gov/grants/mitigation/buildingesilientinfrastructur&ommunities
https://www.fema.gov/hazaremitigationgrantprogram
https://www.fema.gov/floodmitigationassistancgrantprogram

Hazard Mitigation Measures can generally be sorted into the following groups:

1 Prevention: Government administrative or regulatory actions or processes that
influence the way land and buildings are developed and built. These actions also
include public activities to reduce hazard losses. Examples include planning and
zoning, building codesapital improvement programs, open space preservation,
and stormwater management regulations.

1 Property ProtectionActions that involve the modification of existing buildings or
infrastructure to protect them from a hazard or removal from the hazard area.
Examples include acquisition, elevation, relocation, structural retrofits, flood
proofing, storm shutters, arthter resistant glass.

1 Public Education & AwarenessActions to inform and educate citizens, elected
officials, and property owners about the potential risks from hazards and potential
ways to mitigate them. Such actions include outreach projects, real estate
disclosure, hazard information centers, anolobelge and adult education
programs.

1 Natural Resource Protectiomctions that, in addition to minimizing hadasses,
also preserve or restore the functions of natural systems. These actions include
sediment and erosion control, stream corridor restoration, watershed management,
forest and vegetation management, and wetland restoration and preservation.

9 Structural ProjectsActions that involve the construction of structures to reduce the
impact of a hazard. Such structures include storm water controls (e.g., culverts),
floodwalls, seawalls, retaining walls, and safe rooms.

1 Emergency Services ProtectioActions that will protect emergency services
before, during, and immediately after an occurrence. Examples of these actions
include protection of warning system capability, protection of critical facilities, and

protection of emergency response infrasiuire.
(SourceFEMA Local Muliazard Mitigation Planning Guiddnce
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Reqgional and InteiCommunity Considerations

Some hazard mitigation issues are strictly local. The problem originates primarily within
the municipality and can be solved at the municipal level. Other issues are inter
community and require cooperation between two or more municipalities. There is a third
level of mitigation which is regional and may involve a state, regional or federatpge

or three or more municipalities.

Reqgional Partners

In the densely developed communities of the study area, mitigating natural hazards,
particularly floodingcan sometimes bwore than a local issue. The drainage systems that
serve these communities are a complex system of storm drains, roadway drainage
structures, pump stations and other facilities owned and operated by a wide array of
agencies including but not limited te Town of Swampscpthe Department of
Conservation and Recreation (D@RY),theMassachusetBepartment of Transportation
(Mas®OT) DCRis particularly importaritecause it operates the Lynnway, wiciahnects
Swampscott to the City of Lynn along the shoreline of Kings Beaghanning,
construction, operations and maintenanceasxrihcal infratructuresintegral to the

flood hazard mitigation efforts of communitéang the coasfThese agencies must be
considered the commuyniregional partners in hazard mitigation. These agencies also
operate under the same constraints as comesgatincluding budgetary and staffing
constraints and numerous competing priorities.

New Development and Infrastructure

As part of the process of developing recommendations for new mitigation measures for
this plan update, the Town considered the issues related to new development,
redevelopment, and infrastructure needs in order limit future risks. Taking into
consideratin the Zoning and Baw changes adopted in recent years, the Wetlands Act
enforced by the Conservation CommistierStormwater Manageme®Rlkan implemented

by the Department of Public Workke Subdivision Rules and RegulatiodsSite Plan
Reviewenforced for new development, and the Open Space and RecreationH@dawn
determined that existing regulatory measures are taking good advantage of local Home
Rule land use regulatory authority to minimize natural hazard impacts of development.
Priorities for the future include updating @gen Space and Recreationl&n, updating
theWetlandsregulatonsand participating in the stateds
Preparedness 2.0 program.

Overview of the Townds Mitigation Strategy

TheSwampscottazard Mitigation Planning Team identified a number of mitigation
measures that would serve to reduce the Town
with a focus on flooding and coastal flooding
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The Town haslagh prioritygoal of addressing the most pressowastalflooding issues
facing the Town, as highlighted by the Kleinfelder Co&3iimate Chang&tudy
described aboveTheTown will also engagéhe Massachusetts office@dastal Zone
Management (CZM), whichs recently introduced tResilient CoasBan.The Town will
seek to leverage thpromising new state initiatite@ address the issuesadfastal
flooding.

This Hazard Mitigation Strategy 1 ofkeynt ended
mitigationactions that will improve its resilience to natural hazarldsth the short and

longtermThe plab s r e ¢ o mwikhbe the@tpaorated isto otheelevantplans and

policies, such as thMaster Planwhich is currently being updatedde Open Space and

Recreation Plamyhich iglue for an update in 202, the Capital Investment Plan, and the

Municipal Vulnerability Preparedness.2.0

Process for Setting Priorities for Mitigation Measures

The last step idevelopingS w a mp snutigatidnsirategy is to assign a level of priority

to each mitigation measure so as to guide the focus dfth® lgnitedresources

towards those actions with the greatest potential benefit. At this stage in the process, the

Local Hazard Mitigation Planning Team had limited access to detailed analyses of the cost

and benefits of any given mitigation measure, so prioritizagibased on the local team

member sd understanding of existing and poten
sense of the casaissociated with pursuing any given mitigation measure.

Priority setting was based on local knowledge of the hazard areas, including impacts of
hazard events, the extent of the area impacted, and the relation of a given mitigation
measure to th& o wgoals In addition, the local Hazard Mitigation Planning Team also
took into consideration factors such as the number of homes and businesses affected,
whether or not road closures occurred and what impact closures had on delivery of
emergency servicesa@the local economy, anticipated project gostetherany
environmental constraints existed, and whethérdiewould be able to justify the costs
relative to the anticipated benefit§he prioritization criteria are summarized below:

Estimated Benefits

High Action will result in a significant reduction of hazard risk to people an
property from a hazard event

Medium | Action will likely result in a moderate reduction of hazard risk to peop
and/or property from a hazard event

Low Action will result in a low reduction of hazard risk to people and/or
property from a hazard event

EstimatedCosts

High Estimated costs greater tha25®,000
Medium Estimated costetween $0,000 and $250,000
Low Estimateaosts lesthan $0,000 and/or staff time
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Overall Priority

High Action very likely to have political and public support and necessary
maintenance can occur following the project, and the costs seem
reasonable considering likely benefits from the measure

Medium | Action may have political and public support and necessary mainteng
has potential to occur following the projedfledium priority measures
would address a hazard of concern to the town, but costs may not be
proportion to the benefits achieved.

Low Not clear if action has political and public support and not certain that
necessary maintenance can occur following the projest priority
measures would not address significant or high priority hazards and/c
cost would not be in proportion to the benefits.

Tabled8b el ow demonstrates t hreconpnendedazartt i zat i on of
mitigation measures. For each mitigation measure, the geographic extent of the potential
benefiting area is identifiedswell asan estimate of the overall benefit and cost of the

measures.

Table48: Prioritization of Recommendetlitigation Measures

Mitigation Measure Geographic Estimated| Estimated Priority
Coverage Benefit Cost
FLOODINGHAZARDS
A ImplemenPalmer Ponddrainage Palmer Pond|  HIGH HIGH MED
upgrades
Puritan Roadpublic education and Puritan Road MED MED HIGH
B outreach on elevations for private
properties
C EvaluateParticipatonin theCRS Townwide HIGH MED HIGH
Program(Community Rating System)
D Acquire/preserve flood prone lands Townwide HIGH HIGH HIGH
such as beach bluff entrance to Presi
E Stetson Avenudrainage Stetson Ave.|  HIGH HIGH MED
improvements
Evaluate solutions fBurrill Street Burrill Street MED MED MED
underpassflooding Incorporate
F drainage improvements to Rail Trail;
upsize drainage pipes, add catch
basins.
COASTAL HAZARDS
Ei s ma n 6 Bres®mBaachh , HIGH HIGH HIGH
G Fi sher man 0 KingBReach h
from Eastern Ave. to Monument-Ave
Seawall anl outfalls upgrade
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Estimated Estimated Priority
Benefit Cost

Geographic
Coverage

Mitigation Measure

Implementhtefindings of the study the| Fish House
town is doing aFish Housewith
Kleinfelder to find solutions (flood
gates)
Evaluate solutionstoi ngdos B¢ Ki ngds HIGH HIGH HIGH
storm surgeoutfall flooding (UV Pilot
Project will help determine volumes g
stormwater and tidal flow)
DAM HAZARDS
Maintain FosterPond Dam--Work Foster Pond HIGH LOW HIGH
with surrounding residents and
quarry. DPW to address blockage to
avoid flooding
WIND HAZARDS
Developa town-wide survey of trees Townwide MED LOW HIGH
to address wind vulnerability
UseGIS to map high risk wind areas | Townwide MED LOW MED
for hurricanes
WINTER STORM HAZARDS

Evaluatecritical public building roofs Public MED MED HIGH

for ability to withstand snow loads Buildings

BRUSHFIRE HAZARDS
Purchaséx4 fire truck pump and Townwide MED MED HIGH
forestry hose
Encourage all Town Departments to | Townwide MED LOW HIGH
work closely with landowners and
developers tadentify and mitigate
conditions that aggravate wildfires
GEOLOGIC HAZARDS

Assessearthquake vulnerabilityof Public LOW LOW LOW
public buildings and retrofit if feasiblel  Buildings
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Mitigation Measure Geographic Estimated| Estimated Priority
Coverage Benefit Cost
EXTREME TEMPERATURES
Q Use GreerfBite Desigrto increase tree| Townwide MED LOW MED

plantings near buildings, increase the
percentage of trees used in parking
areas, and along public ways. Promg
Green Infrastructure,

DROUGHHAZARDS

R Incorporatedrought tolerant species Townwide MED LOW LOW
into landscape ragatiors, including
native species

S Adopt Net Zero Water Uspolicies and Townwide MED LOW MED
regulations

MULTIPLE HAZARDS

T Upgrade fixed,emergency power Public HIGH LOW HIGH
generators Buildings

U Purchase twelectronic sign boards Townwide MED LOW HIGH

\% Acquire mordraffic barriers Townwide MED LOW HIGH

NEW MITIGATION MEASURES FOR THE 2025 PLAN

w Implement a&leighborto-Neighbor Townwide MED LOW MED
response program (CERT)

X Review adaptation measures from the Townwide HGIH MEDHIGH HIGH
Kleinfelder Coastal Climate Changgtudy coast
and prioritize measures for shornedium
and longterm implementatioSee
summary in Append

Introduction toRecommendedMitigation MeasuresTable(Table49)

The recommended mitigation measures are shown indBadileng with the following
parameters for each measunghich are described below
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Description of the Mitigation Measudrd&he description of each mitigation measure and

cost information is given if cost data were already available from the community. The cost
data represents point in time and would need to be adjusted for inflation and for any
changes or refinements in the design of a particular mitigation measure.

Priorityd As described above and summarized in TdBlethe designation of high,
medium, or low priority was dogensideing potential benefits and estimated project
costsas well as other factors in the STAPLEE analysis

Implementation Responsibifityhe designation of implementation responsibility was done
based on a general knowledge of what each municipal department is responsible for. It is
likely that most mitigation measures will require that several departments work together
and assigning aff is the sole responsibility of the governing body of each community.

Time Framé The time frame was based on a combination of the priority for that

measure, the complexity of the measure and whether or not the measure is conceptual, in
design, or already designed and awaiting funding. Because the time frame for this plan is
five years, the timing for all mitigation measures has been kept within this framework. The
identification of a likely time frame is not meant to constrain a community from taking
advantage of funding opportunities as they arise.

Potential Funding Sour@$his column attempts to identify the most likely sources of
funding for a specific measure. The information on potential funding sources in this table is
preliminary and varies depending on a number of factors. These factors include whether
or not a mtigation measure has been studied, evaluated or designed, or if it is still in the
conceptual stages. MEMA and DCR assisted MAPC in reviewing the potential eligibility
for hazard mitigation funding. Each grant program and agdaeg specific eligibility
requirements that would need to be taken into consideration. In most instances, the
measure will require a number of different funding sources. ldentification of a potential
funding source in this table does not guarantee that @grwill be eligiblefor or

selected for funding. Upon adoption of this plan, the ke@shresponsible for its
implementation should begin to explore the funding sources in more detalil.

Abbreviations Used in Tablé9

FEMA Mitigation Grants includes:
FMA = Flood Mitigation Assistance Program.
HMGP = Hazard Mitigation Grant Program.
ACOE = Army Corps of Engineers.
DHS/EOPS = Department of Homeland Security/Emergency Operations
DEP (SRF) = Department of Environmental Protection (State Revolving Fund)
USDA = United States Department of Agriculture
MA DOT = Massachusetts Department of Transportation
DCR = MA Department of Conservation and Recreation
CIP= Capital Improvement Plan
MVP= MA Municipal Vulnerability Preparedness Program
NCRF= National Coastal Resilience Fund
MA CRG= MA Coastal Resilience Grants
CRMAG= MA Dept. of EnvironmeriRastoration Culvert Replacement Municipal Assistance (
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Table49: RecommendedMitigation Measures
Mitigation Measure Priority  Lead Agency Time Frame Estimated Cost Potential Funding Sources

FLOODINGHAZARDS

A ImplemenPalmer Ponddrainage upgrades MED | DPW 2028-2030 $1.5 million Bonding/FEMA
Puritan Roadpublic education and outreach on elevatio, HIGH | DPW 2025-2026 $50,000 General fund/DPW
B for private properties
EvaluateParticipatonin theCRS PrograniCommunity HIGH | CRSComm 2025-2030 Townstaff costs General fund
C Rating System) Conservation incorporatedinto Town
Commission, budget,not toexceed
EMDirector $20,000/ year
Acquire/preserve flood prone landssuch as beach bluff HIGH | Planning/ 2025-2030 Determined by land Bonding/Private Land Trus
D entrance to Preston Conservation cost when parcel(s) not yet identified
Commission identified.
E Stetson Avenudrainage improvements MED | DPW 2026-2030 $500,000 General fund/DPW
Evaluate solutions fBurrill Street underpasftooding MED | DPW 2026-2030 $50,000 General fund/DPW
F Incorporate drainage improvements to Rail Trail; upsiz€

drainage pipes, add catch basins.

COASTAL HAZARDS

Ei s man 0 Bres®aBaachh , Fi sher man&| HIGH |DPW 2025-2026 $750,000 Bonding/FEMA
G Kings BeacHrom Eastern Ave. to Monument-Ayeawall
and outfalls upgrads

Implement the findings of the study the town is doinga] HIGH | DPW 2025-2026 HIGH General fund/DPW
H Fish Housewith Kleinfelder to find solutions (flood gates > $250,000
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Mitigation Measure Priority  Lead Agency Time Frame Estimated Cost Potential Funding Sources

Evaluate solutionsitoi n gd s Be acdadutfali t o 2025-2030 $150,000 General fund/DPW
flooding (UV Pilot Project will help determine volumes o
stormwater and tidal flow)

DAM HAZARDS

J Maintain FosterPond Dam--Work with surrounding HIGH | DPW 2025-2030 $2,500 per year staff | General Fund/DPW
residents and quarry. DPW to address blockage to avo and equipment
flooding.

WIND HAZARDS

K Developa town-wide survey of treesto address wind HIGH | EMD 2025-2030 Townstaff costs General fund/EMD
vulnerability $2,000 per year
L UseGIS to map high risk wind areafor hurricanes MED | EMD 2025-2030 Townstaff costs General fund/EMD
$2,500

WINTER STORM HAZARDS

M Evaluatecritical public building roofsfor ability to HIGH | FACILITIES 2028-2030 $250,000 General fund/DPW
withstand snow loads

BRUSHFIRE HAZARDS

N Purchaséx4 fire truck pump and forestry hose HIGH | Fire Dept 2025-2027 $125,000 General fund/Fire

@] Encourage all Town Departments to work closely with HIGH | Planning / 2025-2030 Townstaff costs General fund/Fire Dept
landowners and developers ittentify and mitigate Fire $2,000 per year
conditions that aggravate wildfires Department
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Mitigation Measure Priority  Lead Agency Time Frame Estimated Cost Potential Funding Sources
GEOLOGIC HAZARDS
P Assessarthquake vulnerabilityof public buildings and LOW Planning 2025-2029 $20,000 General fund/Planning
retrofit if feasible
EXTREME TEMPERATURES
Q Use Greerstite Desigrto increase tree plantings near MED | Planning/ 2025-2030 Townstaff costs General fund/Planning
buildings, increase the percentage of trees used in park Conservation $10,000 ConservatiohDPW
areas, and along public ways. Promote Green Commission/
Infrastructure, DPW
DROUGHHAZARDS
R Incorporatedrought tolerant speciemto landscape LOW | Planning/ 2025-2030 Townstaff costs General fund/Planning
regulatiors, including native species Conservation $5,000 /Conservation
Commission
S Adopt Net Zero Water Uspolicies and regulations MED | Planning/ 2026-2030 Townstaff costs General fund/Planning
Conservatiadn $10,000 ConservatiohDPW
DPW
MULTIPLE HAZARDS
T Upgrade fixed,emergency power generators HIGH | EMD 2025-2030 $25,000 General fund/EMD
U Purchase twelectronic sign boards HIGH | Fire/Police 2025-2027 $35,000 General fund/Fire & Police
Dept.
\ Acquire mordraffic barriers HIGH | DPW 2025-2028 $1,500 each General fund/DPW
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Mitigation Measure Priority  Lead Agency Time Frame Estimated Cost Potential Funding Sources

NEW MITIGATION MEASURES FOR THE&EPO&N
W | Implement aleighborto-Neighborresponse program MED | Emergency 2027-2028 Townstaff costs General Fund/ Emergency
(CERT) Management/ $10,000 Mgt/Public Health
Public Health
X Review adaptation measures from Kieinfelder Coastal
Climate ChangeStueyand prioritize measures for short Hazard $100,000 to $25M- General Fund/DPW
. . . . Mitigation : . FEMA HMGP
medium, and longterm implementation. See summary i HIGH | £ Sy p e 2025-2030 Varies depending on MVP Action Grant
AppendixD. eamo Muttk projects selected ction Lorants
PP Department ACOE
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SECTION: PLAN ADOPTION AND MAINTENANCE

Plan Adoption

TheSwampscottiazard Mitigation Pla2025 Update was adopted by th&oard of
Selectmeon[ADD DATE¥ee Appendix D for documentatidine plan was approved
by FEMA on [ADD DATE] for a fjxgar period that will expire on [ADD DATE].

Plan Maintenance

MAPC worked with th®wampscottazard Mitigation Planning Team to prepare this

plan. After approval of the plan by FEMAi$ group wiltontinue taneet ona regular

basis at least annuallyto oversee the implementation and updating oftfaizard

MitigationTeam withthe Director of Community and Economic Developiasignated

as theTamcoordinator. Additional members could be added to the [Gzainfrom

businesses, nprofits and institution§heTownwill encouragepublic participation during

the next Syear planning cycléAs updatesnd a review of the plarare conducted by

theHazard Mitigation Teajthese will be placedontieow® s web si t e, and an
meetings othe HazardMitigation Team will bpublicly noticedn accordance witfiown

and state open meeting laws.

Implementationand EvaluationSchedule

Mid-TermSurvey on Progre33 he coordinator of the Hazard Mitigation Team will
prepare and distribute a survey in yetlireeof the plan. The survey will be distributed to
all of the local implementation group members and other interested local stakeholders.
The survey will poll the members on any changes or revisions to the plan that may be
needed, progress and accomplishméot implementation, and any new hazards or
problem areas that have been identified.

This information will be used to prepare a report or addendum to the local hazard

mitigationplan n or der to evaluate its effectivenes:c
identify areas that need to be updated in the next pldhe Hazard Mitigation

Implementation Teamoordinated by th®irectorof Public Workswill have primary

responsibility for tracking progress and updating the plan.

Beqin toprepare for the next Plan Update Given the lead time needed to secure
funding and conduct the planning procd#ssHazard Mitigation Implementation Team

will begin to prepare for an update of the plan year threeThe team will use the
information from th#lid-Term progresgeview to identify the needs and priorities for the
plan updateand seek funding for the plan update process. Potential sources of funding
may include FEMgxants such ake Hazard Mitigation Grant PrografREMAgrant
programs can pay for 75% of a planning project, with a 25% local cost share required.

Prepare and Adopt an Updated Local Hazard Mitigation ldhE MAG6s appr oval of
plan is valid for five years, by which time an updated plan must be approved by FEMA in

order to maintainthdow® s approved plan status and i1its e
grants. Once the resources have been secured to update thetipdaHazard Mitigation
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Implementation Team may decide to undertake the update themselves, contract with the
Metropolitan Area Planning Council to update the plamireranother consultant.

However the Hazard Mitigation Implementation Team decides to update the plan, the
group will need to review the current FEMA hazard mitigation plan guidelines for any
changes. Thewampscottiazard Mitigation PlatJpdatewill be forwarded to MEMA

and DCR for review and to FEMA for approval.

Integration of the Plans with Other Planning Initiatives

This Hazard Mitigation Strategy is intended
actions that will improve its resilience to natural hazahdsupdated plarwill be

incorporated into othaelevantplans and policies, such as Master Plan, th®pen

Space and Recreation Plan, the Capital Investment Plan, and the Municipal Vulnerability
Preparedness 2.0

Upon approval of the&Swampscottiazard Mitigation Pla2024 Updateby FEMA, the

Local Hazard Mitigation Teaooordinatowill provide all interested parties and

implementing departments with a copy of the plan and will initiate a discussion regarding

how the plan can be integrat@ueplannillloe t hat dep
reviewed and discussed with the following departments during the first six (6) months

following plan adoption. During updates of alownd e par t ment 6 s pl ans or
relevant portions of this mitigation strategy will be incorporated.

FireDepartment
Emergency Management
PoliceDepartment

Public Work®epartment
Engineering

Building

Planning BoardPlanning and
Community Development
Conservatio€ommission
PublicHealth

= =4 -4 -4 -
E E |

Other groups that will be coordinated with include large institutions, Chambers of

Commerce, land conservation organizations and watershed groups. The plans will also be
posted on a communityds website witwh the cav
the plan for sensitive information that would be inappropriate for public posting. The

posting of the plan on a web site will include a mechanism for citizen feedback such as an

e-mail address to send comments
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SECTIONO: REFERENCES
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U.S. Global Change Research Program, Fourth National Climate Assessment, 2018
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APPENDIX A: HAZARD MAPPING

The MAPC GIS (Geographic Information Systems) Lab produced a series of maps for each
community. Some of the data came from the Northeast States Emergency Consortium
(NESEC). More information on NESEC can be folitio: @vww.serve.com/NESEC/

Due to the various sources for the data and varying levels of accuracy, the identification

of an area as being in one of the hazard categories must be considered as a general

classification that should always be supplemented with more local knowledge.

The map series consisteight maps as described belohhe maps in this appendix are

necesarily reduced scale versions for general reference.

Map 1. Population Density

Map 1B | Environmental Justice Areas

Map 2. Land Use

Map 3. Flood Zones

Map 3B | 2010 FloodClaims

Map 4. Earthquakes and Landslides

Map 5. Hurricanes and Tornadoes
Map 6. Average Snowfall
Map 7. Composite Natural Hazards

Map 8. Hazard Areas

Map 9 Extreme Heat

Map 10 | Sea Level Rise

Map 11 | Wildfires

Map 1: Population Densityhis map uses the US Census block data for 2020 and shows
population density as the number of people per acre in seven categories with 60 or more

people per acre representing the highest density areas.

Map 1b: Environmental Justi@asd This map shows Environmental Justice (EJ)
populations using 2020 data. EJ designations from the State include English isolation,

income, and minority residents.

Map2LandUs8Thi s map shows | and
Cover/Land Useélataset.

coverlLaand

Map 3: Flood Zoné&3 he map of flood zones used the FEMA NFIP Flood Zones for
Middlesex County as its source. For more information, refer to the FEMA Map Service
Center websitéttp://www.msc.fema.govThe definitions of the flood zones are
described in detail on this site as well. The flood zone map for each community also shows
critical infrastructure and municipally owned and protected open space.

|l and

Map3b2010 Flood ClaingThis map shows flood insurance and disaster claim records

from March 2010. The March 29, 2010 federal disaster declaration associated with

severe rainfall and flooding triggered the launch of the Federal Emergency Management
Agency0s ( FE MKtanse Prograndthroughdvhich residergial property
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owners, businesses, and institutions without flood insurance were eligible to apply for relief
to pay for storrrelated expenditures and repairs. Across the seven counties, over 27,000
individual claims were approved for nearly $59 million in disastestasse, while
reimbursements to state and local governments totaled $25 million. In the MAPC region,
18,400 claims were approved for $30 million dollars in disaster assistance.

Map 4: Earthquakes and Landslides (Regidhil)map depicts landslide risk and

recorded earthquake epicenters in the community and surrounding Téganformation

came from NESEC. For most communities, there was no data for earthquakes because only
the epicenters of an earthquake are mapped.

The landslide information shows areas with either a low susceptibility or a moderate
susceptibility to landslides based on mapping of geological formations. This mapping is
highly general in nature. For more information on how landslide susceptibility was
mapped, refer tohttp:/pubs.usgs.gov/pp/p1183/pp1183.html.

Map 5: Hurricanes and Tornadoes (Re@diad) map shows the spatial characteristics of
several different meteorological properties and past events in the community and
surrounding region. The map includes the storm tracks for both hurricanes and tropical
storms. This information must be viewedntext. A storm track only shows where the eye

of the storm passed through. In most cases, the effects of the wind and rain from these
storms were felt in other communities even if the track was not withonthaunity. This

map also shows the location of tornadoes with a classification as to the level of damages.
What appears on the map varies by community since not all communities experience the
same wingelated events.These maps also show the 4@@&r wind speed and areas

that could be inundated by storm surge during a hurricane, if any.

Map 6: Average Snowfall (Regionalhis map shows the average snowfall in the
community and the surrounding region.

Map 7: Composite Natural Hazards (Regidra$) map shows four categories of
composite natural hazards for areas of existing developmEmd. hazards included in this
map are 100year wind speeds of 110 mph or higher, low and moderate landslide risk,
FEMA Q3 flood zones (100 year and 500 year) amatricane surge inundation areas.
Areas with only one hazard were considered to be low hazard areslerate areas
have two hazards presenHigh hazard areas have three hazards present and severe
hazard aeas have four hazards present.

Map 8: Local Hazard AréaBor each community, locally identified hazard areas are
overlaid on an aerial photograph/ The critical infrastructure sites and planned
development areas are also shown. The source of the aerial photograph is Mass GIS.

Map 9: Extreme HedMA P C6s St at ewi de Land Surface Tempe
created by combining estimates of surface temperature from days in 2018, 2019, and

2020 where the daily air temperature maximum exceeded 70 degrees Fahrenheit. The
Statewi de LST Itanddpects thedSRodighess IpSe indexdaredsan each

Regional Planning Agency (RPA) region. The data was generated by identifying pixels

whose LST index values are equal to or greater than 95% of LST index values in the

region, and thexelineating cohesive regions where pixels meet this criterion as polygons.
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Map 9 represents the OHot Sp sO relative to

ot
Nati onal Land 2@6 0enrtreel@andpg datas e 0 s

Map 10: Sea Level R&&his map presents projections for three future sea level rise
scenarios developed for the Massachusetts Coastal Flood Risk MeEENIVKY the

Wood Hole Group. The map shows the extent of flood inundation for a 1% annual chance
storm for projected selevel rise scenarios of 1.2 feet, 2.4 feet, and 4.2 feet. These
scenarios are approximately equivalent to the levels of sea level rise projected for the
years 2030, 2050, and 2070, respectively.

Map 11: Wildfire3 This map shows wildfire risk to the community using USDA data.
Wildfire risk is classified as very low, low, moderate, high, and very high.
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Map 1:
Population Density

MAP% @

FEMA Hazard
Mitigation Planning Grant

SWAMPSCOTT, MA

@ Critical Infrastructure® @ Water Bodies
] Development Areas =~ Commuter Rail
* See details in separate table
Census 2020 Block Groups
Population Density: People per acre
0 or No Data
0.1-5.0
g™ 5. o150
g™ 15,1 - 300
* More than 30

The information depicted on this map is for planning purposes only.
Itis not adequate for legal boundary definition, regulatory
interpretation, or parcel-level analyses.

Produced by MAPC Data Services
60 Temple Place, Boston, MA 02111 (617) 4512770

Data Sources:
Metropalitan Arca Plonning Council (MAPC)
Massachusetts Geagraphic Information System (MassGIS)
Northeast States Emergency Consortium (NESEC)
Massachusetls Emergency Management Agency (MEMA)
Federal Emergency Management Agency (FEMA}
UsS. Decennial Census

SWAMPSCOTT, MA
Date: 4/16/2025

\PDM)\ project_files\ ArcPro\03_PDM_ExparIMaps\POM_ArcPro.aprx

Projeds\Current_Proj

Path: K:\|
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FEMA Hazard
Mitigation Planning Grant

SWAMPSCOTT, MA

@ Critical Infrastructure® @7 Water Bodies

] Development Areas 2~ Commuter Rail
* See details in separate table

Environmental Justice Populations 2020
EJ Criteria Description

W™ English isolation

* Income

* Income and English isolation

7 Minority

* Minerity and English isolation
* Minority and income

* Minority, income and English isolation

The information depicted on this map is for planning purposes only.
It not adequate for legal boundary definition, regulatory
interpretation, or parcel-level analyses.

Produced by MAPC Data Services
60 Temple Place, Boston, MA 02111 (617) 4512770

Data Sources:

Metropolitan Areu Planning Council (MAPC)
Massachusetts Geagraphic Information System (MassGIS)
Northeast States Emergency Consortium (NESEC)
Massachuselts Emergency Management Agency (MEMA)
Federal Emergency Management Agency [FEMA]
UsS. Decennial Census

SWAMPSCOTT, MA
Date: 4/16/2025

Path K2\ DulServices\Projects\Currenl_Projects\Environmen! \PDM\ project_files \ ArcPro\03_PDM_ExporiMaps\PDM_ArcPro.aprx
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