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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 tendaurfazst 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 tempeuaes 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 communkiiegieverthe 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 graush as Flood Mitigation Assistance (Rld\)

the Hazard Mitigation Grant Program (HMGB)adopt a local mukhazard mitigation plan and
update this plan ifive-year intervals

This is an update of tt#915 WinthropHazard Mitigation Plarwhich was approved by FEMA
onAugusB,2015. That pl an updated the TowmlbBich ori gi nal
prepared in 20 as part of a regional North Shore planning effort

Planning for tis Hazard Mitigation Plan update was led by tidinthropLocal Hazard
MitigationTeam composed of staff from a number of differdbtvnDepartmentand
representatives of thorth Suffolk Office oResiliencand SustainabilityThisteammet ornthe
following dates focusing on various aspects of developing the updated plan:

July 16, 2024 Identify and map Critical Facilities, Local Hazard Areas, and Development
October28, 2024  Review/update Existing Mitigation Measures and Hazard Mitigation Goals
March26, 2025 Review the status of recommended mitigation measures from fhpl201
April 15, 2025 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 actionEdivetakes to mitigate them.
TheWinthrop Town Counbibstedwo public meetings, the fimt May 20, 2025, and the

secondn Octoberxx, 2025. The Town Council meesingre televisedocally and available on

videos on You Tub&hemeetings included a description of the hazard mitigation planning
process, an overview of the plan and proposed mitigation actions, as well as directions on how

1



TOWN OMVINTHROMPAZARD MITIGATION PLAN
DRAFT 22UPDATE

the public could access the draft plan on the Town website and make coifimagiiésn was
posted otinefor public reviewand a dedicated project emalVinthropResilience@mapc.prg
was set up to receive public comments and questions

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

TheWinthropHazard Mitigation Plan assesses the potential impacts Tmtarom flooding,

high winds, winter storms, brush §smlogic 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 Sectband the locations of haza@reas

are shown on the map series in AppendiXhe plan also addresses the projected future
flooding i mpacts r el at e dassachusstes @oadtabRloeklRisk Modee u s
(MGFRM).

TheWinthropHazard Mitigation Tearndentified97 CriticalFacilitiesfour morethan in the 20%
plan. These are shown on the map senégpendix Aand listed inTable43, identifying which
facilities are located within the mapped hazard zones.

A HAZUSVIH analysis provided estimates of damages from Hurricdri€¥0-year and 500
year recurrencé$6.7 millionto $28.1 million) as well as earthquakes of magnitudeand 7
($375 millionto $2.1 billion). Flood damage estimates range fro36 millionfor a 100-year
eventto $334 millionfor a 500-year event

HAZARD MITIGATION GOALS

TheWinthropHazard Mitigation Team reviewed and discussed the goals from the previdus 201
Hazard Mitigation Plan. The Treaetained the nine goals from the previous plan for the 2025
update, and endorsed the addition of five ngaals(#10 o 15 below)to reflect a more
comprehensive approach and to incorporate climate resiliency for thigpRoRupdate. All of

the goals are considered critical for thewnand they are not listed in order of importance.

Ensure that critical infrastructure sites are protected from natural hazards.
Protect existing residential and business areas from flooding.
Maintain existing mitigation infrastructure in good condition.

Continue to enforce existing zoning and building regulations.

a K~ WD PRE

Educate the public about zoning and building regulations, particularly with regard to
changes in regulations that may affect tdawns and new construction.

6. Encourage future development in areas that are not prone to natural hazards.


mailto:WinthropResilience@mapc.org
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7. Educate the public about natural hazards and mitigation measures.

8. Make efficient use of public funds for hazard mitigation.

9. Protect the Townds ability to respond to \
MNM2YyaARSNI GKS LIRGSystf AYLI OGa 2F OtAYIFGS
adzadlrAyroAtAdGe YR NBaAfASyOe Ayd2 KITIFNR

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

MHIDY 6 SANF GS KFETFNR YAo3dlo2y LAFYYAYI & Yy
RSLI NIYSyGas O02YYAgSSa yR 62F NRao®

Mo®y O2dzN} 3S (KS odzaAySaa C)2‘nf.3NcE UNi(ae s 2t 20Q@IND|  Ad
0KS ¢26y (2 RSOSt2LI NBGASSG yR AYLX SYSyi

MNXYN] HAGK Ad2NNRdzyRAYy3a 0O2YYdzyAaSaszx adlaS:
SyadzNb NBIAZ2YlFE O22LISNrXoe2y YR az2ztdwmz2zya ¥
O2YYdzyAa Sao®d

HAZARD MITIGATION STRATEGY

TheWinthropLocal Hazard Mitigation Planniigam identifiech number of mitigation measures
that would serve toreducethew® s v ul ner abi | i t y These am desanlred | haz
in Section 8 and listed in Table 50. A brief summary list of recommended mitigation measures
follows:

1 Yirrell Beach project

1 Complete utility elevation project in flood hazard area

1 Ingleside Park drainage upgrade

1 Lower Nahant Avenue drainage upgrade

1 Upgrade Bayou Street drain line

1 Lewis Lake drainage upgrade

1 Boston Harbor Drainage Outfall Headwalls / Seawalls

1 Consider Community Rating System application

9 Acquire vacant flood prone lands as or if they become available.

1 Ensure electrical utilities are properly maintained

1 Upgrade emergency generators: Town Hall/EOC

1 Integrate mitigation into local planning

1 Increase hazard education and risk awareness

1 Assess vulnerability to severe winds

T I mpl ement a structur al retrofit program fo

3



TOWN OMVINTHROMPAZARD MITIGATION PLAN
DRAFT 22UPDATE

1 Incorporate drought tolerant species into regulations
1 Require permeable driveways to promote infiltration and reduce runoff
1 Incentivize hazard mitigation (Stormwater fee with incentives)

Overall, theT o whaz@rd mitigation strategy recognizes that mitigating hazardgviothrop

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&owtd wulnerabilityand local officials will need to work
together across municipal lines and with state and federal agencies to address these changes.

ThsHazard Mitigation Strategy s i nt ended to provide the Town
that will improve its resilience to natural hazards. Thé&émgan r e c o mmendat i ons wi |
incorporated intmther municipgllansand policiessuch as the Open Space and Recreation

Plan, , the Capital Investment Plan, and Municipal Vulnerability Preparedness 2.0

PLAN REVIEW & UPDATE PROCESS

The process for developitige WinthropHazard Mitigation Plan 2Zb Update is summarized in

Table 1 below.

Table 1 Plan Review and Update Process

Plan Section Reviews and Updates

3 0 Public ThelLocal Hazard Mitigation Teapnesented the planning process &
Participation | two public meetings hosted by the Town Couihelfirst meeting wa
held during plan developmenand the second was held when the
draft plan was completed and maderailable onlinefor public
commentutreach efforts to publicize these engagement
opportunities included webpage content, social mediajl flyers
and press outreach
4 8 Risk MAPC gathered the most recergisailable hazard and land use

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

5 - Goals The Hazard Mitigation Goals were reviewed and endorsed by theg
WinthropHazard MitigationPlanning TeanThe goalsvere revised
and addedto in order toreflect a more comprehensive approach &
to incorporate climate resiliency for this 3Gf##an update.

6 0 Existing | The list of existing mitigation measures the 2015 plarwas

Mitigation updated to reflect current mitigation activities inTbhen

Measures

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

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

Strategy WinthropHazard Mitigation Teardetermined whether to carry
forward recommendeditigationmeasures intoig2025 Fan, or

4
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modify ordelete them. Th2025 Plan's ntigationdrategy reflects
both new measures atigbsecarried forward from th€015 plan
that have not yet been completetheWinthropHazard Mitigation
Teamprioritized themitigationmeasures based on current conditio
9 0 Plan This section of the plan was updated wittoagoing plan
Adoption & implementation review aritve-year update process that will assist
Maintenance | the Townin incorporating hazard mitigation issues into ofbam
planning and regulatory review processes and better prepare the
Townfor the next comprehensive plan update.

As indicated on Tabbex, Winthropmade progressn implementing mitigation measures
identified in the2015 Hazard Mitigation PlarSeveralrecommended mitigation measurase
been completedncluding

Winthrop Shore Drive seawall

Floodplain District Management

Floodplain mapping updates

Plan for storm surge events.

Limit development inXbnes.

Adopt coastal AZones.

Update building permit to add incentives for additional height above BFE
Climate change master plan update or action plan

Drainage preventive practices: vactor truck

Stormwater best practices training

Increase wetlands law enforcement practices

Digitally map storm drains and outfalls

Wetlands and Stormwater Outreach program

Update stormwater ordinance

Update tree maintenance program

Regional Sea Level Rise Action Work Group participation
Partner with utility to document hazard areas

Retrofit atrisk critical, public building roofs to withstand snow loads
Construct snow fences

ID populations vulnerable to long term power outage

Include wildfire risk and mitigation in comprehensive planning
Inspect fire hydrants on a routine basis

Require Green Building and parking best practices

Purchase new trailenounted light tower

Purchase two, 5kW trailenounted mobile generators

Upgrade radio repeater units

= =4 =8 4 48 -5 -8 -5 -9 -9 _4_9_9_-42_49_9_-°5_-42_-°9_-°9_-°2_-2_-°_-°9-°2 -2
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1 Assess and map community risk
1 Winthrop obtained high water rescue vehicles
1 Winthrop obtained an inflatable rescue raft

Several others are in progress or have been partially compl&egress toward implementing
thesemitigation measuresill be continued in th2)25 Flan Update. Moving forward into the
nextfive-year plan implementation period there will be more opportunities to incorporate hazard
mitigation into th&@owd decisiormakingprocesses he Hazard Mitigation Teawpnsisting of

the TowrAdministratoand representatives dPublic Works, Police, Fitke Planning Board,
Conservation Commission, Building Commissioner, Board of Ruidial$jealth, anthe North
Suffolk Office of Resilience and Sustainabw¥iyl continua coordinatingole under the

direction of the Town Administratas,describedn Sectior®, 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 1 2004, all
municipalities that wish to continue to be eligible to receive FEMA funding for hazard mitigation
grants, must adopt a local miiazard mitigation plan and upde this plan ifive-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 ofWinthropcontracted with thMetropolitan Area Planning Council (MARLCassist
the Townn updatingits local Hazard Mitigation Plan, which agproved by FEMAn 2015. The
updatedlocalplan producedunder thizontracts designed to meet the requirements of the
Disaster Mitigation Act fahe Town oWinthrop addressindocal 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 perigaeence 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
activities.

As more is understood about the impacts of climate change, it is becoming increasingly important
to recognize the relationship between climate change and many of the natural hazards
addressed in hazard mitigation plans. This was addressed in the laslitimoseof the

Massachusetts State Hazard Mitigation Plan in 2018la#023. Resilient MARlan These

plans recognizes that many hazards are being exacerbated by changing climate, and that
adapting tothe expected impacts of climate change is a form of hazard mitigation. Therefore,

this plan incorporates consideration of future bhaked onprojections fomcreased

temperatures, future sea level rise, amcteased frequency and severity of extreme weather

fueled by global climate change effects.

Accordingly, MAPC has updated the formathisHazard Mitigation Plan to incorporate climate
considerationgigurel illustrates the relationship between natural hazards and climate change.



TOWN OMVINTHROMPAZARD MITIGATION PLAN
DRAFT 22UPDATE

Figurel. Natural Hazards and Climate Change

Natural Hazards: o
source of harm created
by an environmental or

geological event,
including flooding and
earthquakes

Natural Hazard
Mitigation: reducing
damage from natural

hazords, including short-
term, episodic events T

Climate Change:
Increases the frequency,
duration, and Intensity
of natural hazards;
including heat, drought,
and precipitation

Climate Adaptation:
reducing the risk 10, and
mitigating impacts from,
the increasing frequency

of notural hazards

Adapting to the expected

impacts of climate change is

a form of hazard mitigation

PREVIOUS FEDERAL/STATE DISASTERS

TheTown ofWinthrophas 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 du e

severe winter weather.

to hurri scaemer® due to

Table 2 Previous Federal Disaster Declarations

DISASTER NAME

(DATE OF EVENT

HurricaneBob
(August 1991)

TYPE OF ASSISTANCE

Project Grants

FEMA Public Assistance

DECLARED AREAS

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

nor deas

Hazard Mitigation Grant

Program

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

No-NameStorm
(October 1991)

FEMA Public Assistance

Project Grants

Counties of Barnstable, Bristol, Duk
Essex, Middlesex, Plymouth, Nantuc
Norfolk
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DISASTER NAME
(DATE OF EVENT

No-Name Storm
(October 1991)
(continued)

TYPE OF ASSISTANCE

FEMA Individual Househo
Program

DECLARED AREAS

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

OctoberFlood
(October 1996)

FEMA Public Assistance
Project Grants

Counties of Essex, Middlesex, Norfg
Plymouth, Suffolk

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 Househg Counties of Bristol, Essex, Middlese
Program Norfolk, Suffolk, Plymouth, Worcest¢
June Flood

(June 1998)

Hazard Mitigation Grant
Program

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

(1998)

Community Developmen

Counties of Bristol, Essex, Middlese

Block GranHUD Norfolk, Suffolk, Plymouth, Worcestg¢
FEMA Individual Househg 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

January Blizzard

(January 22 2005)

FEMA Public Assistance

Project Grants

All 14 Counties
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DISASTER NAME

TYPE OF ASSISTANCE DECLARED AREAS

(DATE OF EVENT

Hurricane Katrina
(August 29, 2005)

FEMA Public Assistance

Project Grants

All 14 Counties

May Rainstorn#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

FEMA Public Assistance

Barnstable, Bristol, Dukes, EssexX
Middlesex, Nantucket, Norfolk,

(September 2010) | Project Grants Plymouth, Suffolk, and Worcester
Tropical Storm Ireng
(August 2728, FEMA Public Assistance Statewide
2011)
Hurricane Sandy
(October 2730, FEMA Public Assistance Statewide
2012)
gﬁgelzr;(e)csgicr)]vgstorm FEMA Pub!ic Assistance; .
Hazard Mitigation Grant Statewide
(February 809, Program
2013
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

(March 2018)

COVID19 Pandemic
(January 2020)

Statewide

Source: database provided by MEMA

Since 2018, there have bedine Massachusetts State Declared Disasters that affédirthrop
Below is a list of themhich includes severainter storm as well as the Cowtd 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, 20208 Statewide

Pandemic May 11, 2023

Massachusetts Severe Winte| January 2829, 2022 | Statewide

Storm and Snowstorm

Massachusetts Hurricane Leq September 1517, Statewide
2023

SourceFEMADeclaredDisastersDpenFEMMatasetDisasteDeclarationsand FEMADeclaredDisasters.

FEMA FUNDED MITIGATION PROJECTS

Over the last 20 years the Town of Winthrop has received funding from FEMA for two mitigation
projectsunder the Hazard Mitigation Grant Program. These projects totaled $214,004, with
$67,597.50 covered by FEMA grants and $5,000 by local funding. The projects are summarized

in Tabled below.

Table 4 FEMA-unded Mitigation Projects

Point Shirley
Storm Surge

The proposed scope (
work is for a storm

Impact surge impact study
Reduction reduction study to
Study mitigate flooding in thq

Point Shirley Area.

$20,000.00 | $14,210.00 | $5,000.00

Project properties

Flood Elevation of utilities
mitigation above base flood
Utility Retrofit | elevation for 20

$194,004.00 | $53,387.50 $0.00

Source: database provided by MEMA
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COMMUNITY PROFILE

The Town of Winthrop is a municipality in Suffolk County, Massachusetts, United States. The
population of Winthrop wa$9,031 at the 2@®0 U.S. Census. It is an ocsale suburban

community situated at the north entrance to Boston Harbor and is very close to Logan International
Airport. The Town is a peninsula, 1.6 square miles (4.2 km2) in area, connected to Revere by a
narrow isthmus artd East Boston by a bridge over the harbor inlet to the Belle Isle Marsh
Reservation. Settled in 1630, Winthrop is one of the oldest communities in the United States. It is
also one of the smallest and most densely populated municipalities in Massachusetts

Winthrophasa reputation for being a safe and pleasant place to live. Winthrop is a-&oige
family-oriented community where everything is within walking distance. There is a public bus route
which travels throughout the Town and connects to the Orient Heighists®Blue Line of the

MBTAA seasonal ferry provides water transportation to downtown Bdstere are numerous

parks and playgrounds, six public beaches, four tennis courts, five athletic fields, a public landing
for boats and an indoorksiting rink. There is a youth center as well as a senior center which both
offer many activities and programs.

Winthrop Centebffersa multitude of shops as well as small clusters of stores in other sections of
the TownLocal retail and commercial areas are shown on FRjdreere are numerous

physicians and dentists in the community as well as a community ambulance service. Public
facilities include gas, sewer, water, electricity and cable to the entire Town and trash is collected
weekly with provision for recycling.

Figure2 Local Retail and Commercial Areas of Winthrop

Visual Executive Summary

" o
“ HIGH-MPACT WIS PARTNERSHIPS with
segazatoe tor specialty prograrm

COTAGEPARK

o

COURT PARK

SourceWinthrop 203, MAPC
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Additionally, active organizations inclutie Chamber of Commerce, Rotary, American Legion,
Amvets, Little League, Soccer Association, Elks, Sons of Italy, Boy and Girl Scouts, Historical
Society, Council on Aging, Winthrop Playmakers, three yacht clubs, and a golf club.

Transportation and Connectivity

One of the most important features of Winthrop to consider for any hazard mitigation is the
townds | ocation on a peni AtlantcOeanwBeag seirroindeslt o n
by coastal waters on three sid&ginthrophas very limited transportation connections to the

mai nl an d. Comrmunity Raesiliencé Buildipgrt notes that:

Access to the Town of Winthrop is primarily along Rei&e
Winthrop Parkway or across the Belle Isle Bridigain Street). 7/////17
Winthrop Parkway connects the towiRevere along a narrow strip oi EMERGENCY
land and this connectibas been closed by the Town of Revere in tff EVACUATION
past dueto storm conditions resulting in unsafe passage. With only ROUTE
main roadways to access Winthrop, managingrifriastructure is 77777777
critical for emergency evacuation and response. Or, if evacuation aru

response is not possihieanaging isolation and sheltering in place
becomes critical.

In addition to road access, a passenger ferry connects Winthrop to downtown Boston. However,
during extreme storm events this would not be available to aid in evacuating residents.

.....

Figure3 Belle Isle Bridgend Winthrop Ferry
A I

Resilient Winth?oﬁténthodsle Group Photo: M. Pillsbury

Resilient Winthrapl s o under scores the critical nature

With only two roadways to access the Winthrop peninsula, the resilience of transportation
infrastructure is particularly important for emergency evacuation and response. Roads play an
important role in disaster recovery efforts by providing access to desiragas for

emergency responders and construction equipment

13

H



TOWN OMVINTHROMPAZARD MITIGATION PLAN
DRAFT 22UPDATE

T h e TGimate®ation Plaiso emphasizes ti@portance of connectivity aeglacuation
r o u tFlealing occurs on critical patyacuation routes, including M8ineet, Shirley Street,
Washington Streetnd Pleasant Street, creating a puldafety issu@

Demographic Characteristics

The 220 populationof Winthropwas19,031 peopleand therewere 8,242 howseholds

(2020 US Censu2017-21 American Community Sury@ye significant demographic
characteristics of the TownWnthropare summarized in Table 5. Some of these features are
important to keep in mind for hazard mitigation as well as emergency preparedness and
response in the Town.

Table 5. Town oWinthropCharacteristics

Population
Total population 19,031
Residents undéryears old 4.4%
Residents 65 years old and over 20.2%
Race & Ethnicity

American Indian and Alaska Native 48
Asian 293
African American 790
White 15,031
Hispanic or Latino 2,533
Other Race 894
Two or More Races 993

Household Income
Total Households 8,242
MedianHousehold Income $86,780
Renter occupied housing units 41.1%
Languages

Speak a language other than English at hor
Spanish 2230
Other IndeEuropean languages 2283
Asian and Pacific Island languages 269
Other languages 157
Speaks English | ess 2.6%
Residents with a Disability 29.8%
Age 65 and over with a disability 6.3%
Households in Poverty 12.2%
Households with no vehicle 12.5%
Households with no internet service 12.8%

Sources: US Census, 2020 Decennial Census and American Community Survey (ACS)
5-Year Estimatg2017-2021)
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Environmental Justice Populations

There areseverEnvironmental Justimensus block groups in Winthdgsignated by the MA
Executive Office of Energy and Environmental Afiairenvironmental justice population is a
neighborhood where one or more of the following criteria are true:

1 Median household incomesks 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"

In Winthrop, four census block groups are desigrateitonmental Justlz@sed on minority
population and three are designated based on median household income. None of the block
groups meet the criteria for limited Engli&teMap 1A in Appendix A

Water Resources

Winthrop is located within the Mystic River Watershed and within the Boston Harbor Subbasin.
The Mystic River Watershed is a densely populated and very urban watershed with a long history
of industrial development and pollution. Water quality issues stem from a variety of sources
includingstormwater runoff, point source pollution, contaminated sediments in the river due to
industriauses, lack of access to open space as well as invasive species. A large number of
communitgrganizations as well as New England EPA and the Mystic River Watershed
Association are activelyorking to improve water quality and access to open space.

There are no rivers or streams within the town. The only body of surface water is Lewis Lake. Belle
Isle Inlet to the north forms the boundary between Boston and Winthrop. Therefore, the major
water quality issue in Winthrop is the health of Boston Harbor and its impact on the cleanliness of
the beaches.

Lewis Lake receives stormwater runoff from approximately 1/3 of the town. The dakgeas

few inches deep because of siltation fromafinThe upper lake is freshwater and tever

lake is brackish water and saltwater. The edge of the lake is very weedy with phraginéess.

is a manually operated tidal gate. The lake needs to be dredged or it will eventually fill in and
be unable to hold and absorb stormwater runoff. The town is investigating installing a closed
drainage pipe in the existing culvend swale along Veterans Road as well as installation of an
automatic tide gate.
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MAPC empl oys a planning process based on FEMA
focusing on local needs and prioriti@st maintaining 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 mears to build a base of support for hazard mitigation activities.

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

A Four reetings anctoordinatiorwith the LocaHazard MitigationTeam

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/winthrop-hmpand a dedicated
email for public commenWinthropResilience@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 businesgesivi r onment al NGOG sand therdocad | s er v
or regionalstakeholders.

PLANNING PROCESS SUMMARY

Thesixstepplanning process outlined belawd in Figuret is based on the guidance provided

by FEMA in the Local MiHtazard Mitigation Planning Guidandéne procescugson local

problem areas and identdsneeded mitigation measures based on where gaps occur in the
existing mitigation efforts of the municipalitye planningprocess allowsiunicipaktaff to bring

the most recent hazard information into the plan, including new hazard occurrence data, changes
to a munici pal ies gnd prograssimadg entactions idemtidiesl 81 previous plans.

Figure4: Six-Step 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
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1. Map the Hazard®d MAPC relies on data from a number of different fedestate, and local
sources in order to map the areas with the potential to experience natural hazards. This
mapping represents a mtitihzard assessment of the municipality and is used as a set of
base maps for the remainder of the planning process. A plarlic 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 fgypehidix A.

2. Assess the Risks & Potential Damad®esrking with local staff, critical facilities,
infrastructure, vulnerable populations, and other features are mappecoaticstedviththe
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 addition, MAPC develops estimates of the potemp@atsof certain hazard
events on the communiMAPC drew on the following resoes to complete the plan:

Townof Winthrop GeneralBylaws

Townof Winthrop ZoningBylaw

Townof Winthrop Business District Mad®ain 2017

Town of Winthrop, Climate Action Plan for Winthrop, 2025
Town ofWinthrop Municipal Vulnerability Preparedng2618
Town ofWinthrop Stormwater Management Program PR20R2
Town ofWinthrop Open Space and Recreation Plaa14

Town of Winthrop, Resilient Winthrop, Designing Coastal Infrastructure for Climate
Change

Town of Winthrop, Winthrop 2030
Blue Hills Observatory

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

FEMA, Disaster Declarations for States and Courgi#2025

FEMA, Flood Insurance Sti&lyffolkCounty, 2@4

FEMA Flood Insurance Rate Maps$tdfolkCounty, MA, 206

FEMA, HAZU@H, 2023

FEMA, Local Mitigation Planning Policy Guide5 202

Massachusetts Climate Change Assessment, 2022

Massachusetts Report of the MA Coastal Erosion Commission, 2016

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 State Hazard Mitigation and Climate Adaptation Plan, 2018, 2023
Massachusetts State Hazard Mitigation Plan, 2013

Metropolitan Area Planning Coundfinthrop Climate Resilient Land Use Project
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

Tornado History Project

=4 =2 -49-49_-9_-9_-95_-°_-2 = =42 -42-9_-9_-9_-°9_-2 = =4 = = =2 -42-4_-9_-9_-°9_-2°
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1 US Censu2020, American Community Su2@i/7-21

9 USDA Forest Service, Wildfire Risk to Communities

1 USGS, National Water Information System

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

3. Review EXxisting MitigatidMunicipalities 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 plan

4. Develop Mitigation StrategigsMAPC works with the local municipal staff to identify new
mitigation measures, utilizing information gathered from the hazard identification,
vul nerability assessments, and trmeewhaenmuni ty
additional work is 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 & Adoptiod 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 Chapter IX and documentation of plan adoption can be found in
AppendixE

6. Implement & Update the Pl@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 importantgoing activity. Chapter IX includes
more detailed information on plan implementation.

THE LOCAL HAZARID IGATIONPLANNING TEAM

MAPC worked with thmunicipal leadershifp convene and facilitata local HazardMitigation
Planningream forWinthrop MAPC briefed thenunicipalityas to the desired composition of that
team as well as the need foutreach to stakeholders suchhesbusiness community, civic
organizations and citizeriBhe team wasomposed of staffind local official§rom a number of
different Town Departmerasd representatives of the North Suffolk OfficdRefsiliencand
SustainabilityThe Winthrop Hazard Mitigation Planning Team membership can be found in Table
6 below.

The Hazard Mitigation 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 information on the hazzatisripact thé own existing
mitigation measures, ahelpto develop new mitigation measures for this plan update.

The team met orthe following dates focusing on various aspects of developing the updated plan:
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July 16, 2024 Identify and map Critical Facilities, Local Hazard Areas, and Development
October 28, 2024 Review/update Existing Mitigation Measures and Hazard Mitigation Goals
March 26, 2025 Review the status of recommended mitigation measures from the 2015 plan
April 15, 2025 Review and finalize the mitigation strategy for the 2025 updated plan

Table 6: Membership of th&VinthropHazard Mitigation Team

Anthony Marino Town Manager

Cheryl McCormick Assistant Town Manager

John Goodwin Police Chief

Scott Wiley Fire Chief

Steven Calla Director of Public Works Department

Stephen Calandra DeputyFireChief

Al Legee Building Commissioner

Chris Boge Planning Board Chair

D. Baird Board of Appeals Chair

Kim Dimes Conservation Commission Chair

Barbara Evangelista Planning Board/Board of Appeals Clerk

Laurisa Wojcik Executive Assistant to Town Manager

Steve Rogers Police Dept.

Ferruccio Romeo Deputy Chief oPolicel

Meredith Hurley Director, Winthrop Public Health and Clinical Services
HomeyerKrisen Resilience Manager, N. Suffolk ResilienBaigtainability
Abderezak Azib Resilience Manager, N. Suffolk ResilienSeigtainability

Under Massachusetts Home Rule lawtralition,the Town of Winthrofpmasprimary

responiility for regulating development in towrhe Winthrop Planning Board and the
Conservation Commission are the primary local agencies responsible for regulating development
in town. The Board of Appeals and the Building Commissioner also have key responsibilities for
development in Winthrof heir feedbaclon development of the plamas assured through the
participation of the Chairmen of the Planning Board, Consarn@atimmission, and Board of

Appeals as well as the Building Commissioner on the local Hazard Mitigation Team.. In addition,
MAPC, as the State designated regional planning agency for Winthrop, works with all agencies
that regulate development and infragtture in the region, including the | municipal entities and
state agencies, such as MassDOT, the Massachusetts Dept. of Conservation and Recreation and
the Massachusetts Water Resources Authority.

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 membaran be a goodsource for information on the historical and potential impacts
of natural hazard events and particular vulnerabilities the community may face from these
hazards. Their participation irethlanning process a$uilds understanding of the concept of
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hazard mitigation, potentially creating support for mitigation actions taken in the future to
implement the 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 actions the Town takes to mitigate them.

The public had an opportunity to provide input toltheard mitigation planning processtwo

public meetings, one during the planning process and one after a complete draft plan is available

for review.The Winthrop Town Council hodtezbublic meetings, the first on May 20, 2025,

and the second oDddober xx, 2025. The Town Council meetings vergicized according to
Massachusetts Open Meeting Law and waleised locally and available on videos on You

Tube Both meetings were publicizedonthe iob s websi te and soci al me d
by email A Media Advisory was also sent to the local press.

Thefirst meetingfeatured an overviewof the hazard mitigation planning procesmsgd summary

of the plan and mitigation actiankhe draft plan was presented Hte second public meeting

The plan was posted online on the project web page for public access to review and comment on
the plan.and a dedicated project emaiVinthropResilience@mapc.qrgas set up to receive

public comments and questidtesy town stakeholders and neighboring communities were notified
and invited to review the draft plan and submit comm8&etsDocumentation of Public Meetings

in Appendix C.

LOCAL STAKEHOLDER INVOLVEMENT

TheTowrreacted out to local stakeholders that might have an interest in the Hazard Mitigation
Plan including neighboring communities, agencies, businesses, nonprofits, and other interested
parties. Notice was sent to the following organizations and neighboring mitigisipaliting

them to review the Hazard Mitigation Plan and submit commentsTivthe

Table7: WinthropCommunity Stakeholders

Cat Pedmonti Mystic River Watershed Association
Cindy Baxter Friends of Belle Isle Marsh

John DaRos Winthrop Town Councilor, Precinct 6
Town of Winthrop Winthrop Climate Commission

Town of Winthrop Citizens Advisory Committee on Climate
Town of Winthrop Council on Aging

City Clerk City of Boston

City Clerk City of Revere

The draft plan was posted dinefor public reviewThe Town receivgiiBDEommentsyhich are
included in AppensiC.

CONTINUING PUBLIC PARTICIPATION

Following the adoption of the plan update, the planning team will continue to provide residents,
businesses, and otletakeholders witthe opportunity to learn about the hazard mitigation
pl anning process and to contribute informatio
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hazards. Ashereview of the plansconducted by the Hazard Mitigation Team, these will be
pl aced on the Townds web sMitigaionTeam will ba pulliclyne et i n
noticed in accordance with town and state open meeting laws.

PLANNING TIMELINE

PLANUPDATE PROCESS 2&5

July 16, 2024 1stMeeting of theWinthropHazard Mitigation Team
Octaber 28, 2024 2nd Meeting of theWinthropHazard Mitigation Team
March26, 2025 3rd Meeting of theWinthropHazard Mitigation Team
April 15, 2025 4th Meeting of theWinthropHazard Mitigation Team
May 20, 2025 Public Meeting #1 hosted by the Town Council
Od. xx, 2025 Public Meeting2 hosted by théown Council

PLANIMPLEMENTATION MILESTONE$-302

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

2028 Conduct Migrerm Plan Survey on Progress

2029 Seek FEMA grant to prepare next plan update
2030 Begin process to update the plan

2031 Submit Draft 281 Plan Update to MEMA and FEMA
2031 FEMA approval of 2B0 Plan Update
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SECTION 4: RISK ASSESSMENT

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

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 ceatgaidcale natural hazard events.

I n order to update Marl boroughdos risk assessm
hazard and land use data and met witietLocal Team to identify changes in local hazard areas

and devel opment trends. MAPC also used FEMAOGS
(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 CIi

NGl obal climate is changing rapidly ¢c

that 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 (Chapter 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 nkassiig 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 supporVigerefer 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 asstedawith 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 Figoeéow for more information.
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Figure5: Observed Increase in Temperature

BLUE HILL OBSERVATORY ANNUAL TEMPERATURE, 1831-2022
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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. Extreme cold days are projected to decrease in number. By 2030, the summer mean
temperature could increase by 3.6°F from the historical period {2058). By 2070, there

could be 58 fewer days below freezing, which could lead to an increase in ticks -&yntoiy,

the State anticipates about 25 more days per year where the temperature exceeds 90°F for
inland areas, and about 19 more days above 90°Fdoastal areagCommonwealth of
Massachusetts, 2022)

Figure6: Change in the Annual Number of Days Over 9 Compared to Today
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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 infographickigure7f r om t he Stateds 2022 Cli mate

Figure7: Change in Average Summertime Temperatures for Massachusetts

Massachusetts summers are
projected to be warmer in HISTORICAL

(1950-2013)

Hot days felt
like 81°F

the future and will start to
feel like current summers
in other states in the South-
eastern U.S. By 2030, the
average summertime
temperature will feel like ?
summers in New York; by ‘ | G 2050
2050, like Maryland; by 2070, L , ’ s Hotdays
like North Carolina; and by ml'el :ﬁl,;
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-tresafifty

period from 1960 to 2010(MA EEA, 2011 Moreover, 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 ing-igure

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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Figure8: Observed Change in Total Annual Precipitation in the Heaviest 1% Events

1958-2016

P

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 Figlrelow).

Additionally, the historic 10% annual chance daily rainfall eventf2.80 6 of r ain) cou
four times more frequently by 209Commonwealth of Massachusetts, 2022)
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Figure9: Change in Annual and Seasonal Precipitation in 2070 Compared to Today
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Change in Precipitation
by 2070
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Source: 2022 MA Climate Change Assesshherturrerdlimate is the 1988005 era, the projection for 2070 is for
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 samdyass aresult of earlier snow

mel t, and higher temperatures that wil/l reduc
Assessment anticipates that these changes will vary by regiddorftheand South Shore region
whereWinthropis located mayexperience slightly more consecutive dry days, and significantly

more days without rain per year, by 209Commonwealth of Massachusetts, 20229 Figure

10 below for more information.
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Figure10: 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 184 182 187 190 195
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 Assessrthefmbwn ofinthropis 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, wéemewpands to take up

more space. Second, rising temperatures are meltingoksetl 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 eigraaing a small amount of land subsidence (drop in

elevation) in response to the last glacial perd@ A A G s

records

from

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

information.
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Figurell: 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 3¥$#Y 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 Figure2lbelow for more information.
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Figure 22: 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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Table8: Climate Change & Natural Hazards

Primary Climate
Change Interaction

Natural Hazard

Other Climate Change
Interactions

Representative
Climate Change Impacts

Inland Flooding

Extreme Weather

d
0,8 Rising
l ' l I Drought Temperatures,
A 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, imneased 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

Coastal Flooding

Extreme Weather

Coastal Erosion

Increase in tidal and coastal floods, st¢
surge, coastal erosion, marsh migrati

== Extreme Precipitation
NN . inundation of coastal and marine
Sea Level Rise Tsunami Rising Temperatures ecosystems, loss of wetlands
Average/Extreme N/A Shifting in seasons (longer summer, e
Temperatures spring, including earlier timing of sprir
peak flow), increase in length of growi
Wildfires Changes in Precipitatio season, increase of invasive specie

Rising
Temperatures

Invasive Species

Changes in
Precipitation, Extreme
Weather

increase in vectdyorne illnesses (Wes
Nile, Zika, EEE), ecosystem stress, efr
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 6 eas:

Tornadoes

Other Severe Weather
(Strong Wind &
Thunderstorms)

Rising Temperatures,
Changes in
Precipitation

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

In order to updatéVinthro@ds r i sk assessment, MAPC gathered
hazard and land use datfom federal and state sourcesd met with Towins Haz ar d Mi t i ¢
Teamto identify changes in local hazard areas and development tr@im@slocal Team also

reviewed critical infrastructure with MAPC staff in order to create d4o-d@te inventory and

accompanying GIS mapAPC also used the most recently available versibreEoM AAZES

MH program(described belowjo assessed the potential impact$-Hofricanes, Towadoes, and

Flooding

OVERVIEW OF HAZARDS AND IMPACTS

The risk assessment analyzes the potential natural hazards that could occur within the Town of
Winthropas 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 hazéraoghnop The

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

SHMCAP (2018) are key planning documents that exaratneal hazardsind 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 niefimitieazard
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 toin this report.

Table9 below summarizes the hazard risks\ibnthrop with reference to the hazards in
Massachusettd his evaluation takes into accdhatfrequency and severity of each hazdod
Massachusetts andinthrop based on available data, including:

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

A Countylevel dataf r om NOAAGs Nati onal Climatic De
Database forSuffolkCounty (wher&Vinthropis 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
Winthropusing the same criteria.
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Definitionsof Hazard Frequency and Severity
Freguency
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.

Table9 - Hazard Risks Summary

Hazard Frequency Severity
Massachusetty Winthrop Massachusetts Winthrop
Flooding from Very High High Serious Serious
Precipitation
Dam failures Very Low N/A Extensive N/A
Coastal Erosion Very High Very High | Serious€Extensive Extensive
Coastal Flooding Very High Very High | SeriousExtensive Extensive
Tsunami Very Low Very Low | Extensiv&atastrophiq Extensive
Catastrophic
Hurricane/Tropical Stormy Medium Medium Serious Catastrophic| Extensive
Tornadoes High Low Serious Extensive Serious
Other Severe Weather | Very High High Minor- Extensive MinorSerious
(Thunderstorhail)
Severe Winter/ High High Minor- Extensive Extensive
Nor 0 éBlizgards r
Winter-lce Storms Medium Medium Minor- Extensive Minor
Earthquakes Medium Medium Serious Catastrophic| Serious
Landslides High Very Low | Minor- Extensive Minor
Wildfire/Brushfires Very High Medium Minor- Extensive Minor
Extreme Temperatures | Very High High Minor-Serious Minor
Drought Medium Medium Minor- Serious Minor

SourcesResilient MA Plan (Frequency), State Hazard Mitigation Plan 2013 (Severity),
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Not all hazards listed in the Resilient MA Plan affect the TowimtiropThe Town considered

changing groundwater levels but did not designate that as a hazakbintnrop USGS

groundwater monitoring records show no trend in lower groundwater levels over the last 50

years. Further, the Town does not use groundwater wells as a source of wateaswgpply

member of the MWRA regional water systeandslides, while possible, have never occurred

and the town is ranked oOoOLow Susceptibilityo f
stabilization of slopes, and the Town did not conclude that further mitigation for landslide is
warranted.

FLOODING HAZARDS

FLOODING FROM PRECIPITAANDN OASTAELOODING

Floodingwas the most prevalent natural hazard identified by local officidlgimhrop Given

t h e dllogation 6rBoston Harbothe Town is subject to two kinds of flooding; coastal

flooding, where windide, and storm surgdead to floodingin lowlying areasalong the shore

and tidal waterways, andlooding from precipitatiomyr stormwater flooding, where the rate of
precipitation or amount atormwater runofbverwhelms the capacity of natural and structured
drainage systems to convey water causing it to overflow the system. These two types of flooding
are often combined as inland flooding is prevented from draining by tlegbwgind and tide

driven water.

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.

Redqionally 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@&, 2024)

s The Blizzard of 1978 1 May 2006

s January 1979 s April 2007

s April 1987 ¢ March 2010

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

s October 1996 s January 2018

7 June 1998 7 March 2018

1+ 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 toT3ie 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 montn 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
Figure B, reached6.41 feet on March %, 2010 duringthe first stormand rose again to 6.21
feet on March 31, 201@luring the second staridormal gage height in March is ab@uteet.

Figure 13- SaugusRiver Gage Heights, MareRApril 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
Mar 05 Mar 13 Mar 17 Mar 21 Mar 25 Mar 29 Apr02

Source, US Geological Service, National Water Information System

Previous Inland/StormwaterFloodng Events

The best available local data on previaokndflooding events iWinthropi s f r om NOAAS®S

National Centers for Environmental Information Storm Events Database, which provides county
level records of natural hazards (see Tahlg. SuffolkCounty, which includes the Town of
Winthrop experience®9 flood events from 206 62025. There werano deaths omjuries
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reported and the total reported property damage in the county wE3.$45 million dollars.
Damages fronthe majorfloodingduring thestorms of March 2010 totaledl®.7 million.
Notably, that represen®8% of total flooddamagefor SuffolkCounty ovethe entire 20year
period from 2M5 to 2025. Thke 2010 storms were a federally declared disaster, making federal
assistance available to residents who did not carry flood insurance. That resa8tethims in
the Town oWinthrop totaling$32,447. The HAZUS analysis estimdligsdingdamages in
Winthropfrom a 100-year storm at £36.8 million and 834.7 from a 500-year storm(Table
46).

Table 10 Suffolk County Flood Events2005 & 2025

Date Deaths Injuries Property Damage

5/13/2006 0 0 0
10/28/2006 0 0 $8,000
/13/2008 0 0 $5,000
3/14/2010 0 0 $10,700,000
8/25/2010 0 0 0
10/29/2012 0 0 $15,000
6/7/2013 0 0 0
9/1/2013 0 0 $5,000
10/23/2014 0 0 $30,000
7/23/2016 0 0 0
7/12/2017 0 0 0
7/18/2017 0 0 0
8/2/2017 0 0 0
9/14/2017 0 0 $25,000
9/30/2017 0 0 $90,000
10/30/2017 0 0 0
5/15/2018 0 0 0
6/25/2018 0 0 0
8/12/2018 0 0 $10,000
9/25/2018 0 0 $3,000
11/3/2018 0 0 0
6/29/2019 0 0 $20,00
7/06/2019 0 0 0
7/31/2019 0 0 $4,000
8/7/2019 0 0 0
6/28/2020 0 0 0
7/9/2021 0 0 0
1/23/2023 0 0 0
7/16/2023 0 0 0
TOTAL 0 0 $10,945,000

Source: NOAA, National Centers for Environmental Information
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Probability of Future Events

Flooding in Winthrofs ahigh frequency evemis defined by the Massachusetts State Hazard
Mitigation Plan. This hazaigldmost certain to occur at least once a year

Inland Flooding and Climate Change

Eastern Massachusetts average annual precipitation is 42 inches. While total annual precipitation
has not changed significantly, according to the réptren It Rains It Powsslobal 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
Figurel4).

Figure1l4 Changes in Frequency of Extreme Downpours, 198011
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SourceWhen It Rains It Pousslobal Warming and the Increase in Extreme
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 grehtesge with intense

rain andsnowstormsccurring 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 and lengthy, which could lemdteased inland and 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 knov® &S &dhnical
Paper 40). The 1Qear, 24-hour storm for eastern Massachusetts waslat@d as a 4.5inch
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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 consider future rainfall ratiesighing
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 approachdoksesurrent (not future) rainfall
rates, called ONOAA14+60. Mystic River Waters
ONOAAl1l4++6, which t hey TFhaNOAA ®4f humlget iscal@idtédby p r 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 11below (NOAA, 2023).

Table11: 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 floodinlCommonwealth of Massachusetts, 2022)

= =4 =4 = =

COASTAL FLOODING

Hoodingand coastal storm surgage the primary coastal hazards that lead to the loss of lives or
damage to property and infrastructure in developed coastal ar€asstal flooding is

associated with severe coastal stosmsc h as Nor deast ethreaughgahed hur ri
combination of winds and tides, lead to the inundation efyimg land areas and damage or
overtopping of seawalls and other coastal infrastructboastal flooding can also be associated
with routine tidal flooding 0King Tides, 6 or

Coastal storms are an intricate combination of events that impact a coast#lireagh most
common in the fall and winter seasonsyastal storm can occur any time of the year and at
varying levels of severity. One of the greatest threats from a coastal storm is flooding due to
storm surge. This is the inundation of land areas along the coastal and estuarine shoreline by
seawaters oer and above normal tidal actio@oastal flooding can also be associated with
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routine tidal fl oodi ng tide& Alspthe high tdleand stormosurgeh i g h
can limit the ability of stormwater to drain from inland waterways.

Previous CoastalFloodng Events

The best available local data for previous coastal flooding occurrenuesided bythe NOAA
National Centers for Enviroamtal Information. Suffolk County, which includes the Town of
Winthrop, experienced 3¢oastal flood events from B8 through 203 (see Tablel2). No
deathsor injuries were reported and the total reported property damage in the count$8&és
million dollars.

Table 12 6 Suffolk County Coastal Flood/Storm Surges, 262025

Date ' Type | Deal Injurie Property D
1/23/2005 Storm Surge 0 0
5/24/2005 Storm Surge 0 0
5/25/2005 Storm Surge 0 0
1/31/2006 Coastal Flood 0 0
2/12/2006 Storm Surge 0 0
4/15/2007 Coastal Flood 0 0
4/16/2007 Coastal Flood 0 0
4/17/2007 Coastal Flood 0 0
10/18/2009 Coastal Flood 0 0
1/2/2010 Coastal Flood 0 0
3/14/2010 Coastal Flood 0 0
12/27/2010 Coastal Flood 0 0
8/27/2011 Storm Surge 0 0
11/23/2011 Coastal Flood 0 0
06/03/2012 Coastal Flood 0 0
06/04/2012 Coastal Flood 0 0
10/29/2012 Coastal Flood 0 0
2/9/2013 Coastal Flood 0 0 9
3/7/2013 Coastal Flood 0 0
1/2/2014 Coastal Flood 0 0
1/3/2014 Coastal Flood 0 0
8/13/2014 Coastal Flood 0 0
10/23/2014 Coastal Flood 0 0
1/27/2015 Coastal Flood 0 0
10/28/2015 Coastal Flood 0 0
1/24/2016 Coastal Flood 0 0
2/8/2016 Coastal Flood 0 0
1/4/2018 Coastal Flood 0 0
1/30/2018 Coastal Flood 0 0
3/2/2018 Coastal Flood 0 0
10/27/2018 Coastal Flood 0 0
11/25/2018 Coastal Flood 0 0
1/20/2019 Coastal Flood 0 0
10/28/2019 Coastal Flood 0 0
4/3/2020 Coastal Flood 0 0
4/9/2020 Coastal Flood 0 0
9/22/2020 Coastal Flood 0 0
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12/17/2020 Coastal Flood 0 0
2/2/2021 Coastal Flood 0 0
7/23/2021 Coastal Flood 0 0
1/17/2022 Coastal Flood 0 0
12/23/2022 Coastal Flood 0 0
1/23/2023 Coastal Flood 0 0
1/10/2024 Coastal Flood 0 0
1/13/2024 Coastal Flood 0 0
3/10/2024 Coastal Flood 0 0
4/4/2024 Coastal Flood 0 0

TOTAL 0 0
Source: NOAA, National Centers for Environmental Information

According to the 202 Flood Insurance Study for Suffolk Gpuior the areas olWinthropthat

are impacted by coastal flooding processes, coastal flazhrd analyses were performdxy
FEMAo provide estimates of coastad$® Hood Hevations (BFEE}oastal BFEs reflect the
increase in water levels during a flood event due to extreme tides and storm surge as well as
overland wave effects.

Overland wave hazards were evaluatég FEMAo determine the combined effects of ground
elevationyegetation, and physical features on overland wave propagation and wave runup.
These analysagere performed at representative transects along all shoreline for which waves
were expected tde present during the floods of the selected recurrence inteéfahle13
provides the location, stillwater elevations, and starting wave conditions faWeslhop

transect evaluated for overland wave hazartlke results of these analysese used to
determine elevations for the 1% annual chance fleaght of tle Suffolk County transects are in
Winthrop, as shown Kigurel5; these transectge depicted on the FIRM.

Table15: Coastal Transect Parameters for Winthrop

Starting Stillwater Elevations (ft NAVD8S8)
Starting Wave Conditions for the Range of Stillwater Elevations
1% Annual Chance (ft NAVD88)
Significant Peak Wave
Coastal | Wave Height Period 10% Annual | 4% Annual 2% Annual 1% Annual | 0.2% Annual
Flood Source Transect Hs (ft) Tp (sec) Chance Chance Chance Chance Chance
Atlantic Ocean 9 23.09 125 " * * 9.1 9.9
Atlantic Ocean 10 23.09 125 * * * 9.7 11
Atlantic Ocean 1 23.09 125 * * * 9.7 11
Atlantic Ocean 12 23.09 125 * * * 9.1 9.9
Atlantic Ocean 13 23.09 125 * * * 9.1 9.9
Atlantic Ocean 14 23.09 125 * * * 97 11
Atlantic Ocean 15 23.09 125 * * * 9.1 9.9
BostonHarbor | 17 | 23 56 . . | . 8.8 96

Source: Flood Insurance Study for Suffolk County4 202
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Figure15: Suffolk CountyShorelineTransect Locatiagfor Winthrop
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As a peninsula located between Boston Harbor, Belle Isle March, and the Atlantic Ocean,
Winthrophas extensive exposure to coastal flooditang most of its shorelindeasures of the
severity of coastal flooding include water level elevation and duration of the &henéxtent of
flooding in Winthrop is indicated by recorded high water marks documented by the US
Geological Survey for the Blizzard of 1978, the highest coastal flood on record. The USGS, in
cooperation with the Army Corps of Engineersthadlassachusetts Department of Public

Works, inventoried high water marks along the New England coast, including seven locations in
the Town of Winthrop. The high water levels for these locations area summarizedlifh. table

Table14 High Water Marks in Winthrop, Blizzard of 1978

Site
No

Elevation
(ft-NGVD29)

Description

2438

12.45

Lat 42°22'41", long 70058'22", Winthrop, Mass., Winthrop
Beach, good wash line on seventh clapboard from ground ¢
Beach Street, halfway between seventh and eighth clapbog
Waves over seawall.

249

Lat 42°22'16", long 70°58'12", Winthrop, Mass., Cottage Hi
good drift line 1.8ft above base of chain link fence across s
from Hadassah Way and Temple Tifreth Israel. Waves ove
seawall.

250

12.67

Lat 42°21'33", long 70°58'16", Winthrop, Mass., Point Shirl¢
good to fair debris line 1.8ft above sidewalk on chain link fe
at 965 Bayview on corner. Waves over seawall.
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251 11.04 Lot 42°21'26", long 70°58'16", Point Shirley, Mass., Boston
Harbor, right side" of garage, brick ranch, at 25 Maryland
Avenue. Higlvater-mark description and elevation furnished
by the Massachusetts Department of Public Works.

252 11.1 Lat 42°21'27", long 70°58'20", Point Shirley, Mass., Boston
Harbor, foundation and mail box at 80 Otis Street. Higiter-
mark description and elevation furnished by the Massachug
Department of Public Works.

253 11.09 Lat 42021'27", long 70°58'20", Point Shirley, Mass., Boston
Harbor, mail box near driveway of 82 Otis Street. Highter-
mark description and elevation furnished by the Massachug
Department of Public Works.

254 10.38 Lat 42°22'06", long 70°58'20", Cottage Hill, Mass., Crystal

Cove, debris line at lower locker deck of Winthrop Yacht Cl
649 Shirley Street. Higivater-mark description and elevation
furnished by the Massachusetts Department of Public Worl

Source: Coastal Flood of Feb. 7, 1978 in ME, MA & NH, Russell A Gadoury, USGS Water Resources
Investigations 7951

Probability of Future Occurrence

Based on the record of previous occurrenoastalflooding events iVinthropare a high
frequency event as defined by tiResilient MA&Rlan.This hazards almost certain to occair
leastoncea year.

Coastal Flooding and Climate Change

Of all the impacts of climate change, Winthrop 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 Figlitg seas have risen the equivalent of 11 inches over 100 years,
based on monitoring data from 1921.

The Massachusetts Office of Coastal Zone Managé@2ktadjusted global predictions for
future sea level rise, taking into account lso@ksidence (see Figur@)l The range of

projections for the future is quite wide, particularly approaching the end of this c&htubigh
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 mEte 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
sealevelriseCZMc aut i ons that the Historic and I nter
underestimate actual sea | evel riseod, partic
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Figurel6 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.

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

Figure I showsprojection®f flood inundatiorarea in Winthroprelated tothree future sea

level rise scenarios developed for the Massachusetts Coastal Flood Risk M&#NE the

Wood Hole Group. The map shows the extent of flood inundation for a 1% annual chance storm
for projected sea level rise scenarios of 1.2 feed, f2et, and 4.2 feet. These scenarios are
approximately equivalent to the levels of sea level rise projected for the years 2030, 2050,

and 2070, respectivelyThis map is also inded in the hazard map series in Appendix A.
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Figurel7: Areas Inundated in Future Sea Level Rise Scenarios

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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INLAND AND COASTAL FLOOD HAZARD ARBPASTHROP

Information on potential flood hazard areas was taken from two sources. The first was the
National Flood Insurance Rate Maps. The FIRM flood zones are shown on Map 3 in Appendix
and their definitions are listed belowhe most significant areas of Zone A (1% annual chance of

flooding) are acrossthee |l | e | sl e Marsh and Winthropods sh
and Boston Harbpwith the most extensive areas on the ocean Biaee are no flood hazard
areas in Winthrop associated with rivers and

from coastal sources

Flood Insurance Rate Map Zone Definitions

Zone A (1% annual chance): Zone A is the flood insurance rate zone that correspond
100-year floodplains that are determined in the Flood Insurance Study (FIS) by
approximate methods. Because detailed hydraulic analyses are not performed for sug
areas, w BFEs (base flood elevations) or depths are shown within this zone. Mandatg
flood insurance purchase requirements apply.

Zone AE and A1A30 (1% annual chance): Zones AE andA\&Q are the flood insurance
rate zones that correspond to the 198ar floodplains that are determined in the FIS by
detailed methods. In most instances, BFEs derived from the detailed hydraulic analys
shown at sekted intervals within this zone. Mandatory flood insurance purchase
requirements apply.

Zone X500(0.2% annual chancejone X500 is the flood insurance rate zone that
corresponds to the 56@ear floodplains that are determined in the Flood Insurance Stu
(FIS) by approximate methods. Because detailed hydraulic analyses are not performe
such areas, no BFEs (base fleledations) or depths are shown within this zone.

Zone VE(1% annual chancefone VE is the flood insurance rate zone that correspond
the 100year coastal floodplains that have additional hazards associated with storm w|
BFEs derived from the detailed hydraulic analyses are shown at selected intervals wit
zone Mandatory flood insurance purchase requirements apply.

Locally Identified Areas of Inland and Coastal Flooding

The second source of information on local flooding was the Winthrop Hazard Mitigation Team.
The locally identified areas of flooding described below were identified by town staff as areas
where flooding occurs.

The 15locallyidentifiedareas offlood hazarddescribed belovand shown on Map 8 in

Appendix Awere identified bythe Winthrop Hazard Mitigation Teaas areas where flooding

is known to occugites 12 through 15 were added to the plan for this 2025 updatese

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 location

within a flood zongor areas subject to coastal floodingoart due toinfrastructure that may

require upgradingThesitetn umber s correspond to the number s
numbers do not reflect priority order.
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Locally Identified Areas of Flooding
1) Yirrell Beach: coastal surge and flooding during storm events

2) Shirley Street Neighborhood: ldyng street area and adjacent seawall experience wave
overtopping and flooding during storm events

3) Lewis Lake: Serves as drainage area for large part of downtown area. Lake overflows during
storm events and causes flooding in adjacent areas.

4) Ingleside Park: Backup and flooding due to lack of storm water storage capacity and
undersized drains. Floods during high tide events coinciding with high precipitation events of
greater than 1 inch.

5) Lower Nahant Avenue: coastal surge, high tide and high precipitation events all cause backup i
undersized drain lines and flooding within the adjacent neighborhood.

6A) Woodside seawall and headwall on Boston Harbor: coastal surge flooding during storm events
6B) Somerset seawall and headwall on Boston Harbor: coastal surge flooding during storm events

6C) Sargent Street seawall and headwall on Boston Harbor: coastal surge flooding during storm
events

6D) Cottage Park seawall and headwall on Boston Harbor: coastal surge flooding during storm
events

7) Coughlin Park: coastal erosion and flooding during higher northwest wind events and coastal
storms

8) Bayou Street Neighborhooffooding due to undersized drainage line that backs up in high
precipitation events

12)Pico Avenue off of Sunnysiilseawall needs to be raised for 8ot tide.
13) Morton Street and Banks

14) Washington Street and River Raafloodsduringevery large rain event
15) Pleasant Street and Girdlestone R@dw-lying area floods

The area of Winthrop that floods the most frequently is Point Shirley. In addition to the eastern
side of Point Shirley being directly impacted by ocean waves and storm surge, the western side

of the Point is often impacted by the what local residentsdedte as t he O0Boston
bat hroom effectd in which t i-wpanlthe Harbonamdn st or n
causes flooding on the western side of Point Shirley. Another area that floods frequently is the
residential area surrounding Lewis Lalewvis Lake drains approximately half of the Town.

Homes in this area flood because the lake is silted up which reduces its capacity.
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Flooding also occurs in the vicinity of Ingleside Park. The park is at sea level with a pipe that
drains to the bay. There is a valve that shuts during heavy tides but the area may need a pump
station as well. To help with flooding in this area, the hias/gonstructed dikes around two

homes as a temporary solution. The south end of Yirrell Beach, in the vicinity of Wyman Street
also experiences flooding because the seawall does not extend far enough. The road leading to
the MWRA Deer Island wastewatacility is also prone to flooding during larger storm events.

The seawall at Yirrell Beach to Deer Island remaesoft h e T o w n &y hazdrdonptiggbani o r |
measure This seawall is occasionally breached which results in sand coming up over the wall.
Because the seawall ends at Wyman Street, this street floods, which can affect up to 40 homes. In
2003 the Town had to remove four feet of gravel that had washed up ymaM Street.

RepetitiveLossand Severe Repetitive Lo$zoperties

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 property consists of anyimétiied

residential property that has met at leaste of the following flood loss criteria since 1978:

A 4 or more separate claim payments of mo
contents payments); or

A 2 or more separate claim payments (buil
payments exceeds the current value of the property.

Thereare 153 repetitive lospropertiesin Winthrop Tlesepropertieshad a total of489 losses,
totaling$3,772,415in buildingand contentdamagesin addition here arell Severe Repetitive
Loss propertiethat have had 11 losses totalii§54,231. The total of all losses for RL and SRL
properties in Winthrop is4%426,646. Table 15 summarizes the number of repetitive loss and
severe repetitive loss propertiesWinthropand the number of losses and insurance payments
for building losses anguilding contents losses.

Table 5. Summary of Repetitive Losses and Claims
Repetitive Loss Severe Repetitive

Properties Loss Properties el
Number of Properties 153 11 164
Number of Losses 489 63 552
Building Claim Payments $3,476,995 $588,955 $4,065,950
Contents Claim Payments $294,777 $65,202 $359,979
Total Claim Payments $3,772,415 $654,231] $4,426,646

Source: Massachusetts Emergency Management Agency
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COASTAL EROSION

Coastal shorelines change constantly in response to storms, seasons, sea level, and human
alterations. Rising seas and more frequent and intense storms will tend to increase erosion,
although some areas may actually accrete matdtalto localized variation in coastal
dynamicsThe severity of erosion is related to such factors as exposure to high energy waves,
sediment size, sea level rise, nehore bathymetry, and human interference with sediment

supply.

Coastal landforms such as coastal banks are essential to maintaining a supply of sediment to
beaches and dunes. Where engineered structures are used to stabilize shorelines, the natural
process of erosion is interrupted, decreasing the amount of seduaiéatila and causing

erosion to adjacent areas. Under conditions of reduced sediment, the ability of coastal resource
areas such as dunes and beaches to provide storm damage prevention and flood control benefits
is continually reduced. A major challenge snsure that regional sediment supplies are

managed effectively and in ways that allow the beneficial storm damage prevention and flood
control functions of natural coastal processes to cdntinoih for future projects and, where

possible, existing astal development.

In Winthrop, there are many examples of both public and private infrastructure that are

impacting sediment supplies to beaches. One area is the seawall along Winthrop Shore Drive and
another is the private seawall along both sides of Shirley Street. &rdes with hard

engineered infrastructure that may be impacting the supply of sediment to coastal beaches
include Brewster and Grandview Avenues, Faunbar Avenue and Terrace Avenue.

Coastal Erosion and Shoreline Change

Coastal shorelines change constantly in response to wind, waves, tides, sea level fluctuation,
seasonal and climatic variations, human alteration, and other factors that influence the movement
of sand and material within a shoreline system. The loserfgosil gain (accretion) of coastal

land is a visible result of the way shorelines are reshaped in the face of these dynamic conditions.
Shorelines tend to change seasonally, accreting slowly during the summer months when sediment:
are deposited by relatigly low energy waves and eroding dramatically during the winter when
sediments are moved offshore by hegtergy storm waves, such as those generated by

nor deasters. Regardless of the season, <coast

Coastal erosion and shoreline change can result in significant economic loss through the destructic
of buildings, roads, infrastructure, natural resources, and wildlife habitats. Damage often results
from the combination of an episodic event with severs svaves and dune or bluff erosion.

Some of the methods used by property owners to stop, or slow down, coastal erosion or shoreline
change can actually exacerbate the problem. Attempting to halt the natural process of erosion
with seawalls and other hard structures typically worsens tsiereio front of the structure,

prevents any sediment behind the structure from supplying down drift properties with sediment
and subjects down drift beaches to increased erosion. Without the sediment transport associated
with erosion, some of the Commanwet h6s and Wi nt hropdsdgreates
beaches, dunes, barrier beaches, salt marshes, and estuaries are threateceddbdslowly
diminisheds the sediment sources that feed and sustain them are eliminated.
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Extent and Previous Occurrences

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 rethétslohracterization

provide a baseline from which to monitor and identify landstexged trends and patterns for
evaluating adaptation and hazard mitigation strategies for a particular location or region.

The Commission assessed the trends of coastal erosion by examining the results of the
Massachusetts Shoreline Change Project and providing a summary assessment of past shoreline
changes. Launched in 1989, the Shoreline Change Project analyzed datatbwoalesd

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 data provide insight into the historical migratidmeastioreline and erosional hot spots.

The results of the shoreline characterization were used to analyze shoreline change rates for
Winthrop including longerm and shotterm erosion and accretion trends The analysis took into
account various types of shoreline, which are displayed in F@juskdwing the percent of each

type.

Figure B8: Percent of Assessed Shoreline by Type

Winthrop % of Assessed Shoreline
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Source: Report of the Mass. Coastal Erosion Commission, 2015
The rates of shoreline erosion or accretioMfimthropare shown in Table6l The bng
termaccretion ratesince the mid 8 0 Was@84 feet/year. The bat-termaccretiorrate
from 1970 to 29 wasthe same

Table 16: Average shoreline change antdncertainty

Town Short-Term Rate Long-Term Rate
Town Sub-region Mean Std Dev Mean Std Dev
, , (ft/yr) (ft/yr) (ft/yr) (ft/yr) |
Winthrop | | 04 | 19 0.4 L1 |

Source: Report dhe Mass. Coastal Erosion Commission, 2015
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Table I7 shows both lorgerm and shotterm rates of change fdhreetypes of shoreline in
Winthrop The highest rate @afccretion is associated with Beamterlongterm.The erosion
ratesfor Bank ranged from0.10 feet/year shortterm to 0.15 feet/yearIn thelongterm.

Table 17 Average shoreline change by shoreline type

Long-Term Rate Short-Term Rate
Town Shoreline Type Mean  StdDev | Mean  Std Dev
(ft/yr)  (ft/yr) | (ft/yr)  (ft/yr)
Beach 254 2.59 0.85 1.38
Winthrop Bank 0.15 0.21 -0.10 0.25
Structure 0.05 0.54 0.18 1.32

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 (624 Gnd shorterm (19762014) data. The

analysidor Winthropshowsomewhat different patterns of erosion from the-emm to the

shoriterm recordsseeFigures 19A and 19B). This illustrates the effects of climate trends along
some parts of the shoreline, as erosion riatesme areabBavegenerallyincreased since the

19th and 20" centuries.

The CZM Coastal Erosion Viewer provides more detailed views of historic shoreline changes
along a series of transects of the shoreknaetailed transects fowinthropis shown in Figure

20. The yellow transects indicate no statistical change while the red transects indicate net
shorelineloss Thi s is the section of Wi nthropds shc
change

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 represenggnificant longerm hazardfor the Town of¥Winthrop
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Figure19A: LongTerm Coastal Erosion iwinthrop,1840s2018
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Figure20: WinthropShoreline Chang€1847-2008)
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TSUNAMIS

A tsunami is a surge oteanwater typically caused by an offshore earthquak&MA 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 laridstideserity of

a tsunami is related to its wave height at the shore, and the extent of Tisnmami wave action

over the shore is variable and mainly dependent of the combination of both submarine and land
topography and the orientation of the arriving waves. The extesimiage and impact from
tsunami depends upon the source and severity of onset on the tid€agstal areas that are
potentially at greater risk are less than 25 feet above sea level and within a mile of the
shorelineAs such, Winthrop would be considered vulnerable to coastal inundation from tsunami.
While all of the coast of Massachusetts cpoleéntiallybe subject to a tsunami, Massachusetts

has never experienced a significant tsunami.

Probability of Future Occurrence

According to the West Coast and Alaska Tsunami Warning Center, 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 and the Woa@xcEahographic

Institute have researchédte Georges Bank Lower Slope of the North Atlantic Ocean and the
relationship between submarine landslidesearthquakegsee Figur@1l).

Figure 21 - Atlantic Based TsunamiPotential 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

The most likely source would be a landslide that happens underwater about 215 miles offshore in
an area known as the Continental Slope. The US Geologic Survey has researched the probability
of a landslide on the Continental Shelf, and the likelihood ttsatreami will hit the Atlantic coast
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is considered to be fairly loiBased on the record of previous occurrences, Tsunami in Winthrop
is 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, principall
earthquakes and undersea landslidehich 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

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 event of a dam failure, the energy of the water stdrehind 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 population and
the number of peopleinthearean t he path of the damds fl ood

Dam failure is a highly infrequemtcurrenceyut 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

There are no publiclgr privatelyowned damsn Winthroplisted by the Department of
Conservation Dam Safety Office

HURRICANES AND TROPICAIORMS

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

hour.

Hurricanes begin as tropical storms over the warm moist waters of the Atlantic, off the coast of
West Africa near the equator. As the moisture evaporates, it rises until enormous amounts of
heated, moist air are twisted high in the atmosphere. The wignistbeircle counterclockwise
north of the equator or clockwise south of the equator. The center of the hurricane is called the
eye.

Tropical cyclones (Tropical Depressions, Tropical Storms, and Hurricanes) form over the warm,
moist waters of the Atlantic, Caribbean, and Gulf of Mexico. When water temperatures are at
least 80° F, hurricanes can grow and thrive, generating enormoudswfamergy, which is
released in the form of numerous thunderstorms, flooding rainfall, and, very damaging winds.
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The damaging winds help create a dangerous storm surge (rise in the water above the normal
astronomical tide).

A Tropical Depression is declared when there is a low pressure center in the tropics with sustained
winds of 2533 mph. A Tropical Storm, which is given a name, is defined as having sustained
winds from 3473 mph. If sustained winds reach 74 mph or gredtéecomes a Hurricane.

Hurricanes can range from compact storms only 50 miles across, to huge storms, as much as 500
miles wide- Hurricane Allen in 1980 took up the entire Gulf of Mexico. There generally are two
source regions for the storms that have the potential to NeikdEngland: 1) off the Cape

Verde Islands near the west coast of Africa and 2) in the Bahamas. The Cape Verde storms tend
to be very large in diameter, since they have a week or more to traverse the Atlantic Ocean and
gr ow. Bahamas 0 Illerfbattheysantalsorbe just as potvesful anththeir effects

can reach New England in only a day or two.

A hurricane is strongest as 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.

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. (C  Winds(mph) Surge (ft Potential
Damage
1 74 095 4-5 Minimal
2 96 0 11( 6-8 Moderate
3 111613 9-12 Extensive
4 1310615 13-18 Extreme
5 > 155 >18 Catastrophi

Source: NOAA
Previous Occurrences

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 tres tieéirthates the
path of the eye of a hurricane or tropical storm.

A hurricane or tropical storm track is the line that delineates the path of the eye of the hurricane
or stormAs shown in Map 5 in Appendixg hurricanes dropical storrehavetrackeddirectly

over Winthrop, but several passed very close to the tomain 1902, and two more in 1923
Howeverhurricanes have regional impacts, and Wintlexqperiences the impacts of hurricanes
and tropical storms regardless of whether the storm track passes directly through tis¢ofiosn
that track west of the towresult in stronger winds, while those that pass to the east may bring
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more rainfall Numerous hurricanes have affected the communities of eastern Massagkusetts
the last centufgee Tablel8).

Table18 Hurricane Records for Massachusetts 083 2025

Hurricane Event Date
Hurricane of 1908 May 24-31, 1908
Hurricane of 1915 July 31, 1915
Hurricaneof 1916 July 1622, 1916
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 Bertha July 5- 17, 1996
Hurricane Hanna August 28, 2008
Hurricane Earl September 4, 2010
Tropical Storm Irene August 28, 2011
Hurricane Sandy October 2930, 2012

Source: National Oceanic and Atmospheric Administration

The two most recent hurricanes, Irene from Augd®,22011and Sandy from October 231,

2012 fortunately did not track directly over WinthjopHurricane Sandy was a Category 3

hurricane at its peak intensity and weakened to a Category 2 off the northeastern Atlantic coast.
Hurricane Sandy became the largest Atlantic hurricane on record with winds spanning 1,100
miles. Strong tropical forcamds from the northeast quadrant of the post tropical cyclone, Sandy
devel oped into a super storm nor 0de@iguee?2). t hat
Winthrop closed the tidal gate on Winthrop S
arrival.

News reports for Hurricane Sandy indicated key findings, as reported Mititerop Transcript

on November 1, 201 2: O(Fire Chief) Flanagan
such as electrical services being dismantled from homes and four boats breaking loose in the
harbor. The chief also reported that at the peak of the storm 2,100ncerstavere without

electrical power.

The Winthrop Fire Department staged fire apparatus and ambulances on Point Shirley during
periods of high tides. Shirley Street at Tewksbury Street became impassable for a period of a
few hours during Monday mor ni otglepsonelpoleswent i de .
down on Putnam Street while another pole broke off at the base on Veterans Road. At 10 a.m. on
Monday, Flanagan had the Medical Reserve Corps (MRC) open a shelter at the Cummings School
in case of tidal concerns. o
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Figure22: Winthrop Shore Drive, October 28, 2012, Hurricane Sandy

Photo: courtesy oiVinthrop Transcript

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 akeramide hazard in

Winthrop Potential hurricane damagesWwénthrophave been estimated using HAZ2W8. Total
damages areestimatedat $7.2 million for al00year frequency hurricane an®8.9 millionfor

a 500-year frequency hurricane. Other potential @ofs such as debris and evacuation needs

are detailed inTablexx.

Probability of Future Occurrence

Based on records of previous occurrences, hurrica@glimopare a mediunfrequency event
as defined by theResilient MRlan. This hazamkccurs 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 hurricanes and tropical 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 holdvatarevapor

TORNADOES

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

are spawned by thunderstorms and occasionallyusgicanes anchay occur singularly or in
multiplesThey 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 ingredients for tornado formation include:
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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

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 Enhanteddale (EBcale) It

is considerably more complicated than the origirsiafe, and it allows surveyors to create more
precise assessments of tornado sevédititg.EfScale is summarized in Tabf

Table19: Enhanced Fuijita Scale

Wind speed i
Scale i oo Potential damage
mph | kmh frequency
Minor damage.
Peels surface off some roofs; some damage to gutters or siding; branches broken off trees;
EF0 65-85 105-137 | 535%  shallow-rooted trees pushed over.

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

Moderate damage.

EF1 86-110 138178 316% Roofs severely stripped, mobile homes overturned or badly damaged, loss of exterior doors;
windows and other glass broken.

Considerahle 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 litted
off ground.

EF2 111135 179-218 | 107%

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.

EF3 136165 |219-266 3.4%

Extreme damage to near-total destruction.

m  166-200 267-322| 07%  Well-constructed houses and whole frame houses completely leveled; cars thrown and small
missiles generated.

Massive Damage.

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

=200 =322 <0.1%

Source: SHMCAP 2018
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The frequency of tornadoes in eastern Massachusetegigelylow; 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 most recesignificantornado event in Massachusetésim Springfield in 2011. Th

tornado caused significant damage and resulted in 4 deaths in June hfA&@iough there

have been no recorded tornae® within th& ownof Winthrop, a tornado struck nearby Chelsea

and Revere in 2014The tornado touched down in Chelsea just south of Route 16 and moved
northintdke ver eds business district al ondgougsloadwa
and 60. The path was approximately two miles long and 3/8 mile wide, with wind speeds up to

120 miles per houFigure23s hows t he tornadods track in Che
proximity to Winthrop. This is the only tornado recorded for Suffolk County from 1950 to 2025.

Thstornado resulted i84 million in damage, two injuries, amal fatalitiesas summarized in
Table 2Q Most of the damage was rated HFbut ER2 rated damage did occur near Revere
Beach ParkwayVindows were blown out &®evere City Haknd the roof was damaged. Sixty
four structures sustained damage that ranged from siding torn off to roofs lifted or blown off.
Thirteen of these structures were deemed uninhabitable.. Trees fell on cars, a few of these
crushedRevere High School also sustained damgkce reported a car that had been
overturned at the intersection of Revere Street and Carleton AWgarehe rotary at Route 60
and Broadway, a billboard was blown onto several catge city set up a shelter at a local
school for displaced residents. National Grid reported that 3,000 homes were without power.

Figure23 o Chelsea/Reverd ornadoof 2014
K

End & -~
@ %:36a.m. o en ?
60 A f T
o'l own
Approximate of Nahan
path of 107
tornado X
from 60 verett - Revere
1 preliminary
reports § :
S Revere . e
9.. & Beach Chelsea :W-”_
. REVERE v
Area shown i
in photo above '
D City Hall Townof
Rey, $ Winthrop
Eﬁge% .
16 2 ”p’“‘/}«
Touchdown ¢ 3
#32am. § \4‘° 2,000 ft. ston
o e

CHELSEA 1A Dear
lsland

SOURCE: National Weather Service DAVID BUTLER/GLOBE STAFF \
Source: National Centers for Environmental Information
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Table20 - Tornado Records faBuffolk County
Fujita Fatalities Injuries Damage

70/2 8/ 2014 EF2 0 2 $4,000,000

Source: National Centers for Environmental Information

Buildings constructed prior to current building codes magrbewhainore 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, search and
rescue, and emergency fire and medical services.d(@gs may be blocked by downed trees

and other debriswhich in Winthrop could be a significant hazard since there are only two routes
connecting the Town to the mainldaver outagesre also typically associated with tornadoes.

Although tornadoes are a potentibbwrwide hazard inWinthrop tornado impacts are

relatively localized compared to severe storms and hurricaséise Rever tornado illustrates
Damages from any tornado Winthropwould greatly depend on the track of the tornado.
Generally,themore densely developed areas in the northern part of town could sustain more
building damage in the event of a tornado in Winthrop

Probability of Future Occurrence

Based on the record of previous occurrences since 1950, Tornado eéntisrivpare a Low
frequency event as defined by tiResilient MA&Rlan.This hazard iskiely 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 aclikigiMassachusetts 2022 Climate

Change Assessment does not include information related to tornadoes.

SEVERE WINTERORM$ NOROGEASTERS / BLI ZZAl

Winter stormgancludingh o r 0 e leeavy shows hlizzards, and ice storane,the most common

and most familiar of the regionds hazards th
blizzards and ice storms in the region cause more inconvehgmeerious 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.

NORGEBSTER

A northeast coastal storm, Kkcouoterclockaiseindh nor 0 e a
circulation around a lopressure center. Featuring strong northeasterly winds blowing in from the
ocean over coastal areas, nordeasters are re

occurring one to two times a year. The stormradiasoh or 6 east er can be as
and these storms feature sustained win@9)ab 40 mph with gusts of up to 70 mifhgure 2).
These storms are accompanied by heavy rains or snows, depending on temperatures.
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Figure24dNor 6 easter Satellite | mage
TR T 0 : : =

Source: T Geostatinry Oatioal Environmental Satellite Prgram (GOES),
A joint effort of NASA and NOAA..

The Dolatbavi s <c¢l assi fication system for No—+ deas
Si mpson scale used for hurricanes. The scal e
d different from the SaffuSimpson classification of hurricareesed on wind speed. The scale was
devel oped using dat a f foymearltimeflame. Robart ®elam artde r s
Robert Davis developed the scale to cl2assif
below summarizes each class of storm.

Table2l. DolanDavi s Cl assi fication System fa

Storm Class Mean Wave He¢ Beach Erosion Property Damage

Class | (weak) 2.0 Minor None

Class Il (moderate 2.5 Moderate None

Class IlI (significal 3.2 Extends across be Moderate

Class IV (severe) | 5.0 Severe with reces Loss of structures at ¢
scale

Class V (extreme) 6.8 Extreme Extensive regional scal
millions of dollars

Landsea, C. (2009, February BAQ: Hurricanes, Typhoons, and Tropical CyataWiliams, J. (2005, May 17Hurricane scale invented to
communicate storm danger.

Previous occurrences of nor 0 dabk22eviarsy ofithec | ude
historic flood events identified in the prev
the OPerfect Stormdé kbmegée nor 684t eddssedenr 2 0 &

significantlamage across the coast
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Table22: Nor deaster Event s20R4o r Massachus

b2 NDSE&GSN 90
February 1978  Blizzard of 1978
October 1991 Severe Coast al Storm (

December 1992 Gr e a't Nordeaster of 19

January 2005 Bl izzard/ Nor deaster

October 2005 Coast al Storm/ Nor deast
April 2007 Severe Stor ms, Il nl and
January 2011 Wi nter Storm/ Nordeaste

October 2011 Severe Storm/ Nordeaste
February 2013  Blizzard of 2013
January 2015 Blizzard of 2015

March 2015 March 2015 Nordeasters
January 2018 January 2018
March 2018 March 2018

Winthropi s vul nerable to both the wind and prec
winds can cause damage to structures, fallen trees, and downed power lines leading to power
outages. Intense rainfall can overwhelm drainage systems causing localdied tidstreetsas

well as locaked flooding of residential and business structialien tree limbs as well as heavy
snow accumulation and intense rainfall can impede local transportation corridors, and block
access for emergency vehicl@se to itdocation on the coashéd entireTownisat risk from the
wind, rain or snow impacts from a nordeaste

Based on the record of pWighvopaselighfreqgeocyevente nc e s
as defined by theResilient MRlan. This hazaid 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
fall. The National Weather Service defines
inches of snowfall within at@ur period NOAA, 2009) Blizzards and winter storms are often
associated with a nordeaster event (see nor

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.

61

0



TOWN OMVINTHROMPAZARD MITIGATION PLAN
DRAFT 22UPDATE

The Regional Snowfall IndgRSI) 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 showr2i Table

Table23: Regional Snowfall Index

RSI Value Descriptig

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

4 10-18 Crippling
5 18+ Extreme

Source: 2018 SHMCAP

The best available local data on past occurrences and impacts of winter storm events are
reported for SuffolkCounty by the National Centers for Environmental Information (NCEI). From
2010 through 202, SuffolkCounty experiencefll winter storm events, including three

blizzards, resulting in one injury, no deaths, an@#TD in property damage, as shown in

Table 2.

Table 20: Winter StormsHeavy Snowand Blizzards
in Suffolk County, 2010- 2024

Deatt Injurie  Property Dam
12/26/201( Winter Stor 0 0
1/12/2011 Winter Stor 0 0 50000
1/21/2011 Winter Stor 0 0 0
1/26/2011 Heavy Sno 0 0 0
2/1/2011 Winter Stor 0 0 432000
1/21/2012 Winter Stor 0 0 0
2/8/2013 Heavy Sno 0 0 0
2/8/2013 Blizzard 0 0 0
2/17/2013 Winter Stor 0 0 0
3/7/2013 Heavy Sno 0 0 0
3/18/2013 Heavy Sno 0 0 0
12/17/201] Heavy Sno 0 0 0
1/2/2014 Heavy Sno 0 0 0
2/5/2014 Heavy Sno 0 0 0
1/24/2015 Heavy Sno 0 0 0
1/26/2015 Blizzard 0 0 0
2/2/2015 Heavy Sno 0 0 0
2/8/2015 Heavy Sno 0 0 0
2/14/2015 Heavy Sno 0 0 0
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1/23/2016 Heavy Sno 0 0 0
2/5/2016 Heavy Sno 0 0 10000
2/8/2016 Heavy Sno 0 0 0
3/21/2016 Winter Stor 0 0 0
4/4/2016 Winter Stor 0 0 0
12/17/201¢ Winter Stor 0 0 0
1/7/2017 Winter Stor 0 0 0
2/8/2017 Winter Stor 0 0 150000
2/9/2017 Winter Stor 0 0 0
3/14/2017 Heavy Sno 0 0 0
12/9/2017 Winter Stor 0 0 0
12/22/201] Winter Stor 0 1 5000
12/25/201] Winter Stor 0 0 2000
1/4/2018 Winter Stor 0 0 0
2/7/2018 Winter Stor 0 0 40000
2/17/2018 Winter Stor 0 0 0
3/7/2018 Winter Stor 0 0 0
3/13/2018 Blizzard 0 0 10000
1/19/2019 Winter Stor 0 0 0
2/18/2019 Winter Stor 0 0 0
3/3/2019 Winter Stor 0 0 0
10/30/202( Winter Stor 0 0 2000
12/16/202( Heavy Sno 0 0 0
2/7/2021 Heavy Sno 0 0 0
1/7/2022 Heavy Sno 0 0 0
1/28/2022 Heavy Sno 0 0 500
2/25/2022 Heavy Sno 0 0 0
1/20/2023 Heavy Sno 0 0 0
1/23/2023 Heavy Sno 0 0 600
2/23/2023 Heavy Sno 0 0 0
3/3/2023 Heavy Sno 0 0 0
3/14/2023 Heavy Sno 0 0 1000
TOTAL 0 1 $703,10(

Source: NOAA, National Centers for Environmental Information

Another indication of previous severe winter events is theRistsifientially declaredisasters

for blizzards and snowstorms. There have been 14 in Massachusetts since 1978, as shown in Tab
25.The most significant single winter storm w
three feet of snowfall and multiple day closures of roadways, businesses, and schools. The record
snowfall of January 2015 resulted from a series of storms ovemthiath. The most recent
significant winter event was Winter Storm Ke
snow in Massachuségsucker, 2022)
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Table 25: WinterRelatedFederal Disaster Declarations, 192823

Disaster Name Date of Evel
Coastal Storms, Flood, Ice & Snow February 197
Winter Coastal Storm December 19
Blizzard March 1993
Blizzard January 199¢
Snowstorm March 2001
Snowstorm February 200
Snowstorm December 20
Snowstorm January 200
Severe Winter Storm, Snowstorm January 201
Severe Winter Storm, Snowstorm, Floodi February 201
Severe winter storm, snowstorm, flooding January 201
Severe winter storm and Snowstorm March 2018
Severe winter storm and flooding March 2018
Severe winter storm and snowstorm January 202

Sources: OpenFEMA Dataset: Disaster Declarations and FEMA Declared Disasters

Winter storms are a communitide hazard inwWinthrop.Map 6 in Appendix A illustrates the
average annual average snowfall Winthrop which is betweef8 to 72 inches.

The majority oblizzards and ice storms in the region cause more inconveahigmeerious

property damage, injuries, or deaths. However, periodically, a storm will occur which is a true
disaster, and necessitates intense lagge emergency response. The impacts of winter storms
are often related to the weight of snow and ice, whkenh cause roof 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 utilitedin

A number of public safety issues can arise during snowstorms. 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. Refgeekimelting snow can cause

dangerous roadway conditions. In addition, transit operations may be impacted, as they were in
the 2015 blizzardswvhich caused the closure of the MBTA system for one day and limited services
on the commuter rail for several week

Managing snow removal can be an expensive and challenging task for a confikeunity

Winthrop Narrow streets, lack afff-streetparking options and limited areas to store plowed

snow can hinder plowing and emergency vehicle acced4/ifitheopDPW works to clear roads

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

WINTER ICE STOMS

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 wintertbeagmenon 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 seétimther form of freezing

precipitation is ice pellets, whichurcwhen snowflakes melt into raindrops as they pass through a
thin layer of warmer air. The raindrops then refreeze into particles of ice when they fall into a
layer of subfreezing air near the surface of the earth.

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

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

and ice damage prediction index that uses an algorithm based@m kby parameters:

1) Storm total rainfall, converted to ice accumulation
2) Wind
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 preparedriessle 26).

The best available data on previous ice storm events are rectod&diffolk County bN OA A G s
National Centers for Environmental Information (NCEI) StormDiatanase SuffolkCounty,

which includes thie@wn of Winthropdoes not have any ice storms recorded since ZDI.

T o wlodateon in the milder coastal region makes it less vulnerable to ice storms than adjacent
inland areasat higher elevationsuch as Middlesex Coymind central to western Massachusetts
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Table26: SperryPiltz Ice Accumulation Index (SPIA®)

ICE
DAMAGE DAMA‘GI? AND l.\l'PACT
INDEX DESCRIPTIONS
Minimal risk of damage to exposed utility systems;
0 no alerts or advisories needed for crews, few outages.

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

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

Prolonged & widespread utility in
w&ﬁextenslvedamagetomaindmﬂbnﬂon
feeder lines & some high voltage transmission

lines/structures. Outages lasting 5 — 10 days.

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/

Should an ice storm occuWimthrop 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
particdarly dangerous and emergency response more 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 damagejandsmelated to the

weight of snow and ice.

Probability of Future Occurrence

InWinthrop ice storms are considered to logv frequency events based on past occurrences, as
defined by theResilient MARlan.This hazaranay occur once in 5 years to once in 50 years, with
2% to 20% chance of occurring each year.

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
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frequency and intensity. Further, the SHMCAP notes that research suggests that warmer weather
in theArcticis 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 to produce icing conditions. Massachuset 2 022 Cl i ma-
Change Assessment predicts more mild winters, increased precipitation in the winter months, and
multiple freezethaw cycles every wier due to warming temperatures

OTHER SEVERE WEATHERINDERSTOMS / HAIL)

THUNDER ORMS

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 fromiemnplace 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 Beaufarttthe 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 mirlié Calm, smoke rises vertically

1 1-3 Light Air |Scaly ripples, no foam crests Sr_nok_e drift indicates wind ¢
still wind vanes
Small wavelets, crests glassy, Wind felt on face, leaves ru:

B 46 |LightBre|  ing begin to move

Large wavelets, crests begin tiLeaves and small twigs con

S 710 Gentle B scattered whitecaps moving, light flags extendec

Small waves 4 ft. becoming Ic|Dust, leaves, and loose paf.

4 11-16 |Moderate :
numerous whitecaps small tree branches move

Moderate waves 4 ft taking lo

5 17-21 |Fresh Bre¢ .
form, many whitecaps, some ¢

Small trees in leaf begin to
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Larger waves 8L3 ft, whitecaps|Larger tree branches movin
common, more spray in wires

Sea heaps up, waves 11 ft, w Whole trees moving, resiste
foam streaks off breakers walking against wind

Moderately high (185 ft) wave

greater length, edges of crests Twigs breaking off trees, ge
break into spindrift, foam blow impedes progress

streaks

High waves (232 ft), sea begil
dense streaks of foam, spray |
reduce visibility

Slight structural damage oc
blows off roofs

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

Seldom experienced on lan
broken or uprooted, "consid
structural damage"

Exceptionally high (332 ft) wa\
foam patches cover sea, visib
reduced

Air filled with foam, waves ove
sea completely white with driv
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 States.
Winthropis inthe Low toRelativelyL owcategoresof Lightning Risk as shown in Fi@bre

The amount of rainfall expected for storms of various durations and recurrence intervals, from 5

mi nut es

t o

60 days, and from annual

The DeptiDuratiorFrequency curves are shawirigure B.

recurren

For example, the chart shows the range of expected precipitation forredPrainfall ranges

from about 2 inches for annual storm and 10 inches for a storm gfeEdGrequency.

The best available data on previous occurrences of thunderstakimshiropare fromthe
NOAA National Centers for Environmental Information (NGD&)ffolk CountyBetween the
years 2010 and 2024 NCEI records sha@®4 thunderstorm eventsSaffolkCounty (Table &.
Thesestorms resulted in a totad $678,200 in property damages. There were no injuries or

deaths.
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Figure25: National Risk Index for Lightning
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Figure26: DepthDurationFrequency Curve
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Table28: Suffolk County Thunderstorm Events, 20through 202
Property

Max. Wind .
Speed (mph) Deaths  Injuries

6/1/201 0 0
6/3/201 50 0 0 500
6/6/201 50 0 0 14500
6/24/201 50 0 0 15000
6/1/201 50 0 0 2000(0
8/19/201 50 0 0 15000
6/8/201 50 0 0 30000C
9/8/201 50 0 0 5000
7/3/201 50 0 0 15000
8/4/201 50 0 0 50000C
2/25/201 60 0 0 20000
6/29/201 50 0 0 15000
7/18/201 50 0 0 70000
7/23/201 50 0 0 8300C
6/27/201 50 0 0 1000
7/12/201 50 0 0 1000
8/2/201] 50 0 0 1000
9/14/201 57 0 0 25000
7/17/201 45 0 0 1300
7/31/201 65 0 0 3950C
8/7/201] 50 0 0 300
5/15/204 50 0 0 3500
6/28/204 50 0 0 1800
7/23/20z 50 0 0 800
10/7/20% 57 0 0 0
6/29/20z 50 0 0 500
6/30/20z 50 0 0 1800
7/7/202 55 0 0 1000
71271202 61 0 0 8690C
5/22/20 50 0 0 1180C
8/7/202 50 0 0 0
7/25/20 50 0 0 0
7/27/20 50 0 0 5000
6/14/20 50 0 0 2500
TOTA 0 0 $678.2(

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

Severe thunderstorms ard awnwide hazard forWinthrop TheTowrs vulnerability to severe
thunderstorms is similathat 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 flooding, both riverine and urban drainage related.
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Probability of Future Occurrence

Based on the record of previous occurrences, severe thundersWmtisropare 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

As noted previously, 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 affecetigtinor frequency of
thunderstorms.

HAIL

Hail and $eet are forms of frozen precipitatiofdail occurs wheprecipitationfalls through
subfreezing air thick enough that the raindrops freeze into ice before hitting the ghdhitel.

sleet is a wintertime phenomenloail falls from convective clouds (usually thunderstorms), often
during the warm spring and summer nsnth

Hail size typically refers to the diameter of the hailstones. Warnings and reports may report hail
size through comparisons with +walld objects that correspond to certain diameters, shown in
Table29.

Table29: Hail Size Comparisons

Pea 0.25
Marble or mothball 0.50
Penny or dime 0.75
Nickel 0.88
Quarter 1.00
Half dollar 1.25
Walnut or ping pong ball1.50
Golf ball 1.75
Hen's egg 2.00
Tennis ball 2.50
Baseball 2.75
Tea cup 3.00
Grapefruit 4.00
Softball 4.50
Source: NOAA

The best available local datéor previoushailstormevents in Winthropre for Suffolk County
through the National Centers for Environmental Inform@titinlkCounty experiencetive hail
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events from 200-2025 shown in Tabl89. There wre noinjuries, death orproperty damage
reported for these hail events.

Table30: Sufolk CountyHail Events, 200-2025

Max. Wind o Propert

Date Speed (mph) Deaths Injuries Da&ag)é
5/8/2011 1 0 0 0

6/5/2011 0.75 0 0 0

8/19/201 0.75 0 0 0
8/19/201 1 0 0 0
6/8/201 0.75 0 0 0

7/18/201 1.25 0 0 0
7/18/201 0.75 0 0 0
6/17/201 0.75 0 0 0
8/4/201! 15 0 0 0

8/4/201/ 2 0 0 0

7/23/201 0.75 0 0 0
6/13/201 0.75 0 0 0
6/28/202 0.75 0 0 0
8/23/202 0.75 0 0 0
TOTA 0 0 0

sfor Environmentéhformation
*Magnituderefersto diameterof hail stonesninches

Hail events are a potential towmide hazard inWinthrop however thtown has not reported

any local damage associated with hail. Should a significant hail event occur, the most likely
damage would be to vehicles, both teawned and privately ownedyindows, roofs, and other
structures, as well as some utility facilitiamdge to vegetation could cause power outages, and
damage to some buildingBeople outdoors directly exposed to large hail could be at risk of
injuriegn a severe hail evenShould solar energy facilitates be sitedNmthropin the future,

they cold be vulnerable to the impacts of hail.

Probability of Future Occurrences
Based on the record of previous occurrences, hail evemisitimop are a Medium frequency

event.This hazaranay occur once in five years to once in 50 years, with a 2% to 20% chance of
occurring each year.

WILDFIRE/BRUSHFIRE

A brush fire is an uncontrolled fire occurring in a forestadibpr grassland area. In the Boston
Metro region these firedo notgrow to the size of a wildfire as seen more typically in the
western U.SThere are three different classesmfdfires
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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 National Wildfire Coordinating Group (NWCG) classifies the severity of wildfires based on
their acreage as follow&Vinthrop falls into Class B.

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 -

Wildfires can present a hazard where there is the potential for them to spread into developed or
inhabited areas, particularly residential areas where sufficient fuel materials might exist to allow
the fireto spreadintohomesTheWildland Urbaninterface(WUI) igheline, area, orzone where
structureand otherhumardevelopmenimeetor interminglevith undevelopeavildlandor

vegetative fuelsUrban andsuburban developmentan near wildlandvegetationposesa threat

of wildfire damages.

Potential Wildfire Hazard Areas

TheMassachusetts State Hazard Mitigation and Climate ActiomPBllades a map that depicts
statewide fire risk incorporating three risk components: fuel, wildibad interface, and
topography (Figur@7). The wildlandirban interface reflects communities where housing and
vegetation intermingle, and fire can spread from structures to vegetated Wadbkropisin an
area desi gnadfresklonthsmapno r i sko

The Towof Winthropaverages less than five small grass and brush fires eachwigta a loss

of less than one acre per yedueto wild fires.Inmany years the town does not even have any
brush fires and in the years when they do, they are small and quickly contained.
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Winthrop isalmostcompletely built out and allewdevelopment consists of the redevelopment of
existing properties, with nildland Urban Interfacareas in the community. Outdoor burning is
allowed from January to April with a permit from the Fire Department. The Town lispegtifio
areas of concern for fireelated hazards.

Hgure 27: Wildfire Risk Areas in Massachusetts

No risk
Low
Moderate
High
Very high
B Extreme
[ Ecoregion boundary 55

A

&

.%:%

SourceMA State Hazard Mitigation and Climate Action P[2018

Although of low severity and frequenayldfires would be consideredotential TownAwide
hazardin Winthropdue to its small size and relatively high density of developmhantvildfire
were to occur and not be contained.

Probability of Future Occurrence

There areno recorded wildfire events f@ufbo | k Co u n t MCEI dtabasefAti#edast 75
years Based ora lack ofpast occurrencesijldfires are ofvery lowfrequencyeventsn Winthrop
very unlikelywith minimal examples of historical occurrences

Wildfires 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 frequency of lightning and increasing
damage to trees from pests, can also lead to greater fire risk.ZD22 Assessment cites
anticipated forest health degradation from increasing wildfire frequency for the Eastern Inland
Region, where Millis is located.
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EARTHQUAKES

An earthquake is the vibration, sometimes violent, of the earth's surface that follows a release of
energy in the earth's crust due to fault fracture and movement. A fault is a fracture in the earth's
crust along which two blocks of the crust have slywghdespect to each other. Faults are

divided into three main groups, depending on how they move.

Normal faults occur in response to pulling or tension: the overlying block moves down the inclined
dip of the fault plane. Thrust (reverse) faults occur in response to squeezing or compression: the
overlying block moves up the inclined dip of the faulgl&trikeslip (lateral) faults occur in

response to either type of stress; the blocks move horizontally along a vertical fault past one
another. Most faulting along spreading zones is normal, along subduction zones is thrust, and
along transform faults istrikeslip.

The cause of earthquakes in eastern North America is the forces moving the tectonic plates over
the surface of the Earth. New England is located in the middle of the North American Plate. One
edge of the North American plate is along the west coast whenglate is pushing against the

Pacific Ocean plate. The eastern edge of the North American plate is at the middle of the Atlantic
Ocean, where the plate is spreading away fro
earthquakes appear to be the nals of the cracking of the crustal rocks due to compression as the
North American plate is being slowly squeezed by the global plate movements.

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 andad

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 Tabgd.

Table31: Richter Scale and Effects

Richter Magnitud¢ Earthquake Effects

Less than 3.5 Generally, not felt, but recorded
3.5-54 Often felt, but rarely causes damage
At most slight damage to welésigned buildings. Can cause me
Under 6.0 o )
damage to poorly constructed buildings over small regions.
6.1-6.9 Canbe destructive in areas up to about 100 km. across where
7.0-7.9 Major earthquake. Can cause serious damage over larger are

Great earthquake. Canause serious damage in areas several
meters across.
Source: Nevada Seismological Library (NSL), 2005

8 or greater
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According to thé/A 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 from the Cape Anne fault
located off the coast of Rockport. The region has experienced larger earthquakes, including a
magnitude 5.0 earthquake in 1727 and a 6.0 earthquake that struck in 1755 off the coast of
Cape Anne. More recently, a pair of damaging earthquakes occurred neae@®sNid in

1940, and 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
Table32.

Table32: 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 0 Salem 7/1/1744 NA

MA - Off Cape Ann 11/18/1755 6
MA - Off Cape Cod 11/23/1755 NA
MA d Boston 3/12/1761 4.6
MA - Off Cape Cod 2/2/1766 NA
MA 8 Offshore 1/2/1785 5.4
MA - Wareham/Taunt 12/25/1800 NA
MA 6 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 & 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

Winthrop experienced a small, 2.3 magnitude earthquake located 2 km from it on April 10,
2009. There was no data that indicated any impacts associated with this event. On October 16,
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1963 an earthquake occurred in eastern Massachusetts of magnitude 6.3 that caused a window
to crack in Winthrop. (USGS)

One measure of earthqualextentis 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 of exceedance in 50
years,as shown in Figu8. Winthropis in themiddlepart of the range for Massachusetts

making it a moderalyg low area of earthquake risk within the state, although the state as a
whole is considered to have a low risk of earthquakes compared to the 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 Teatures.

officials noted it would be useful to mtge Cape Ann fault to increase public awareness of that
significant earthquakes have occurred in the North Shore area historically, that the Town could be
subject to earthquake damage and that it should be included in capital facilities planning.

Figure28: Massachusetts Earthquake Probability Map

) Earthquake Magnitudes 1668 - 1997, Fault Line Locations, and § 5
_HPeak Ground Acceleration (%g) with 2% Probability of Exceedance in 50 Years:3 -3

NY

|
Legend Data Source
Earthquake events and magnitudes - af e 155GIS,

Source: 2018 SHMCAP

Another factor related to earthquakezardsin the greater Boston area is the process of
liquefaction, which can exacerbate the damage from an earthquake. Liquefaction may occur in
areas of soft clays or filled land, which are found in the northern portion of Winfgome@9).

During an earthquake event these soils may become unstable, effectively liquefying, destabilizing
the buildings above and potentially leading to ruptured utilities, and other related impacts.
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Figure29 - Boston Study Region Liquefaction Potential

Boston Study Region Liquefaction Potential (Baise)

4 Study Reglon Boundary

Liquefaction Succeptibility
2w

' . 3 (Moderate)

}N\ 0 25 5 10 Kilometers - 5 (Very High)

Source: Baise, Laurie G., Rebecca B. Higgins ; and Charles M. Brankman, Tufts University

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 roadways, making emergency response difficult. iaseand gas

lines can break, causing flooding and fires. Another potential vulnerability is equipment within
structures. For example, a hospital may be structurally engineered to withstand an earthquake,
but if the equipment inside the building isproperly secured, the operations at the hospital

could be severely impacted during an earthquake. Earthquakes can also trigger landslides.

Earthquakes are a potenti@bwrwide hazard inwWinthrop Although new construction under the
current MassachusdisldingCode will be built to higher seismic standards, thereolter
structures iwinthropthat pre-date the most recent building codatential earthquake damages
to Winthrophave been estimated using HAAWS. Totabuildingdamages including business
interruption lossese estimated a$375 millionfor a 5.0 magnitude earthquake arg2.1 billion
millionfor a 7.0 magnitude earthquake. Other potential impacts are detailed in bl
addition, informatiolen geologic hazards Winthropcan be found on Map 4 in Appendix A.
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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 iWwinthropare 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, o0The term | andslide i
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 contri buti ng
Among the contributing fact@ne 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, landslidekead to 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 raincdhchayn
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 underlaihdrybedrock.

There is no universally accepted measure of landstigat,but it has been represented as a
measure oflestructivenes¥able33 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.

Table33: Landslide Volume and Velocity

Estimated Volume Expected Landslide Velocity

(m3) Fast moving landslide (f Rapid moving landslide (Debri§ Slow moving landslide (S
<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 8 50,000 Very high intensity High intensity Medium intensity
>500,000 Very high intensity High intensity
>>500,000 Very high intensity

A Geomorphological Approach to the Estimation of Landslide Hazards and Risks in Umbria, Me@eatitedii et al, 2002
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The SHMCARilized 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
state. A slope stability map published by the MA Geological Survey and \Avidestindicates

that the most significant risk of landslide is in western Massachusetts.

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

of the area is involved in land slidiniylap 4, AppendixA). The best available datan previous
incidences of landslides in WinthroforsSuffolk County hr ough NOAA®ds Nati on
Environmental Informatiéior the 75 years frori950 to 2025, no landslides were recorded for

Suffolk CountyAccording to the Towm acreage inWinthrophashistoricallybeen lost to

landslidesand there is noecord of any damage caused by landslides.

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 closurggries and casualties, while possible, would be
unlikely given the low extent and impact of landslidé8imthrop

Potential damages would depend on how many properties were affected. Given the relatively
high assessed value of propertyfiinthrop damages affecting a single residence could exceed
$500,000, and damages affecting several homes or business properties could theoretically
exceed severamilliondollars However, there are necords of suclandslide damages in
Winthrop

Probability of Future Occurrences

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

events in the town. This hazard is very unlikely to occur and there are minimal examples of
historical occurrences.

Climate Change and Landslides

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

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
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can occur over long periods of time where there is prolonged period of excessively hot or cold
weather.Winthrophas four weldefined seasons. The seasons have several defining factors, with
temperature one of the most significant. Extreme temperatures can be defineseashichre

far outside of the normal seasonal ranges for Massachusetts. The aseasgeatemperatures

for Massachusetts and/inter (Ded~eb) Average = 31.8°fland Summer (JuAug) Average =

71°F The lowest recorded temperature wa8°F in 1934. The highest recorded temperature for
Winthrop was 104°F in 1911and thelowest recorded temperature wak9°F in 1934 Extreme
temperatures are a towwide hazard in Winthrop.

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 (Bdjusdorecast 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.

Figure30 Heat Index Chart

Temperature (°F)
80 |82 | 84 | 86 88 20 92 94 | 96 | 98 | 100 | 102 | 104
80 | 81 | 83 85 88 9 9 97 | 101 | 105 | 109 | 114
45 80 |82 | 84 87 89 93 95 | 100 | 104 | 109 | 114
50 81 [ 83| 8 | 88 ] % 99 | 103 | 108 | 113
55 81 | 84 | 86 89 93 97 | 101 | 106 | 112
60 82 |84 | 8 | 91 95 | 100 | 105 | 110 | 116
65 82 |85 | 89 93 98 | 103 | 108 121

Relative Humidity (%)

Health Hazards

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

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

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

Source: National Weather Service

The best available datan past occurrences of extreme heat evierftomN O A AN@tgonal
Centers for Environmental Informafi@E) for SuffolkCounty, which includésnthrop The
NCElrecords indicate thatince 2010there hae beensixexcessivéieat events recorded, with
noreported death, no injuries, and no property damage (T&HBJ)e The hottest single day

temperature recorded in Eastern Massachusett

regional office was 104 degrees (F) on July 4, 1911.
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Table34: Suffolk County ExtremeHeatOccurrences 200 - 2025

Dt "Dea —inur—_~Dama

12/17/2000
5/3/2001
5/4/2001
5/12/2001
7/22/2011
7/3/2018 0 0 0
Source: NOAA, National Centers for Environmental Information

O O O oo
O OO oo

O
0
0
0

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 we&@ltsr adults are often at elevated

risk due to a high prevalence of pexisting and chronic conditiom\Minthrop approximately

20.2% of the population is over age 6Beople who live in older housing stock and in housing
without air conditioning have rieased vulnerability to heatlated 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
temperaturesvarmer as well. Map 9 in Appendidisplays 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 was@re are

three oOoOhot spotdé areas in Winthrop, the. |l ar gt

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 residentsrtain cool. Individuals with pre
existing conditions and those who require electric medical equipment may be at increased risk
during a power outageKey health risks of extreme heat are summarized in F3gure

Figure31 HealthRisks Associated with Extreme Heat

Heat Index Heat Index
Above 90°F Off the Charts

QOutdoor workers become Undetermined: any level

more susceptible to heat- of exposure is presumed

related illness. extremely dangerous
for all people and likely

to result in heat-related
iliness or even death.

Source: Killer Heat in the United States, Union of Concerned Scientists
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The 2018 SHMCAP identifies ecosystems that are expected to be particularly vulnerable to
warming temperatures. These include-s@ltér fisheries, vernal pools, spriicdorests, 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.

Heat Waves
While the number of 90F+ days per year is a broad indication of extreme temperatures, an
indicator that relates more directly to public health impacts is the occurrence of-aythuat

waves, defined at three or more consecutive days with high tetu@sr&0F or higher. The
summer of 2021 was an example of this, as shown in B@ure

Figure32: Summer 2021 Temperatures, Boston Area

Daily Temperature Data — Boston Area, MA (ThreadEx)
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Source: NOAA

The summer of 2021 was particularly hot, with four heat wawes of these lasted for five
days, one lasted four days, and one lasted three days. Overall, there were 24 days 90F or
more, 17 of which occurred during the four heat waves.
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Extreme Heat and Climate Change

The 2022 MA Climate Change Assessment includes projections ofdcireafatureincreases
in average temperature and in the number of extreme heat ddysassessment also highlights
the following climate impacts related to temperatures

The number of days per year over 90°F is projected to increase over the next several decades,
with the amount of increase depending on whether a lower or higher greenhouse gas emission
(GHG)scenario is meBy 2070 the difference between the low and high GHG emissions

scenarios could be a doubling of the annual number of 90°F days4TremD0 days.Bythen it

is possible that the entire summer will be marked by temperatures abov@-8fifife33). Tlis

comparsto the current average of 10 to 15 dayspyear. With changes of this magnitude,

over the course of the next several decades, the Massachusetts climate could become more simile
to areas well to the south of New England (Fig4je

Figure33: Comparison of Days Above 90F for Low and High Emission Scenarios
2016 (11 days) 2030 (29-40 days) 2070 (47-90 days)
SMTWTFS SMTWTFS SMTWTTFS

JUNE

JULY

L[] ]

HEEEE

HEEEE

HEEEEEEEN
HEEEEEEEEEEEN
HEEEEEEEEEEEN
HEEEEENNNEEN

AUGUST

Days Above 90° F

Current Day
B Low Emissions Scenario (Hayhoe)
B High Emissions Scenario (Hayhoe)
B High Emissions Scenario (Rossi)

Source: Somerville Climate Change Vulnerability Assessment

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.
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Figure34: Temperature Scenarios

increased droughts, reduced agriculture yields,
species range shifts, and damaged infrastructure.

T

By 2030, the summer mean temperature "\”\1 N 2 1061540

could increase by 3.6°F from the historical (/\ V4 (/f/"_/?\)
period (195G-2013), worsening stress on pl 4
electric transmission and utility distribution -2 I awis-2ms
infrastructure. - e
By 2070, there could be 58 fewer days , k] 2070-2099
below freezing, increasing the chance of tick
overwintering and reducing winter recreation ,
opportunities. ~— @

Increase in vector borne diseases and {2070-2000 MR

bacterial infections, including West Nile Virus ?

and Lyme disease due to more favorable Il Higher-Emission Scenario
conditions for ticks and mosquitoes. | \ MR N st
Damage to electric transmission and utility ‘

distribution infrastructure associated with hee

stress

Damage to rails and loss of rail/transit
service, including flooding and track buckling
during high heat events.

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

Freshwater ecosystem degradation due to warmingraat
Forest health degradation from warming temperatures and increasingcpastence

2040-2069

Source: Union of Concerned Scientists

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&5. A Wind Chill varning is issued when the Wind Chill Index is forecast to fall
below-25 degrees F for at least 3 hours.

85



TOWN OMVINTHROMPAZARD MITIGATION PLAN
DRAFT 22UPDATE

Figure35. Wind Chill Temperature Index and Frostbite Risk
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Wind Chill (°F) = 35.74 + 0,6215T - 35.75(V®16) 4 0.4275T(V"16)
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 eventfrareN O A AN@tsonal

Centers for Environmental Informaf@e) for SuffolkCounty, which includé® Town of

Winthrop Therewerethree extreme cold eventscorded by NCEince 2005 Table35), which
causednedeaths, no injurieand noproperty damage.The coldest single day temperature
recorded in Eastern Massachusetts by the Nat
office was-18 degrees (F) on February 9, 1933.

Table 35: Suffolk County Extreme Cold Occurrences@0-2025

2/3/2007 1 0 0
2/16/201& 0 0 0
2/14/201¢€ 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 withouThealderly and people with

disabilities are often most vulneraldieWinthrop 20.2% of residents are 65 years old and

over, and29.8% have a disabily.

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.
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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 fhg sod 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 wioistureqee Figure 8). This is

considered the drought of record in Massaatitgis

Figure36: Principal Source and Pattern oMoistureDelivery to Massachusetts
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U.S. Geological Survey Wat8upply 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 inchas 68 percent of average.

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 stateamtm regions: Western, Central,
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Connecticut River Valley, Northeast, Southeast, Cape Cod, and MEtasoughis located in

the Northeast Region.Narlboroughdrought is a potentiatity-wide hazard.

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

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 A8 -

The Massachusetts drought levels are shown in comparison to the U.S. Drought Monitor levels in
Table36. The two sets of drought indices are si
level D2 and D3 into one category, Critical Droughts.

Table36: US Drought Monitor Compared to MA Statewide Drought Levels

Percentile ||MA DMP| MA Percentile MA DMP
USDM Names | Recurrence
Ranges Levels Ranges Names
DO: Abnormally jonce per 3 to
J . 21to 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% €
10 years Drought

3 >2 and €10% |Critical Drought
D3: Extreme once per 20
Drought to 50 years
D4: Exceptional once per 50
- - 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 resourcis.dry conditions can have a range of different impacts, a
number of drought indices are available to assess these impacts. Massachusetts usetea 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:

1. The Standardize®recipitation Index (SPI) reflects soil moisture and precipitation.
2. Crop Moisture Index: (CMI) reflects soil moisture conditions for agriculture.

3. Keetch Byram Drought Index (KBDI) is designed for fire potential assessment.
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4. The Precipitatiomdex is a comparison of measured precipitation amounts to historic
normal precipitation.

5. The Groundwater Level l ndex i s based on
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.

Table37 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.

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

Table37: Indices Values Corresponding to Drought Index Severity Levels

Index  Standardized Keetch- .
. . Lakes and Crop Moisture
Severity Precipitation Streamflow I dment Groundwater Byram ind

Level Index mpoundments Drought Index naex
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

Thedroughtlevels provide a framework from which to take actions to assess, communicate, and
respond to drought conditioMxought 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 in which mangai@ter restrictions or use of emergency supplies is
necessary.

Previous Occurrences

Because drought tends to be a regional natural hazhedbest available date on previous
drought occurrencessatewide data, summarized belowhe Executive Office of Energy and
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Environrmedts Dr ought Management Task Force also p
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/Emerger None

Figure37 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 2xyear period.In just the last seven years there have Beandroughtsat the extreme

levelin Massachusetia 2016, 2017. 2020, and 2022.

Figure37: Weeks of Extreme Drought (202D22)
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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
Table30. This table was prepared for the 2019 Massachusetts Drought Management Plan, so it
does not include the more recent droughts of 2020 (Level 3) and 2021(Level 2).
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Table38 - Chronology of major droughts in Massachusetgice 1879

Recurrence

Date Area affected . Remarks Reference
interval (vears)
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.
1929 32 Statewide 10 to >50 Water-supply sources altered in USGS 1989

13 communities. Multistate.

: More severe in eastern and extreme
- >
1939-44 szl 15to =30 western Massachusetts. Multistate. USGS 1989

s . e Record low water levels in observation ER TEE
wells, northeasternm Massachusetts.
Water-supply shortages common.

Record drought. Multistate.

1961-69 Statewide 35 to =50 UsSGS 1989

Maost severe in Ipswich and Taunton

19580-83 Statewide 10 to 30 River basins; minimal effect in Nashua LISGS 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 - - o DMP 2013
precipitation
Dec 2001 - R Level 2 drought (out of 4 levels) was S A
Jan 2003 reached statewide for several months
R AT Statewide except West
and Cape & Islands - Level 1 drought (out of 4 levels) DCR 2017
Mar 2008 .
regions
o TR Connecticut River
N:%r 2010 Valley, Central and - Level 1 drought (out of 4 levels) DCR 2017
MNortheast regions
Oct 2014 - Southeast and Cape & n—— i t of 4 level S AT
Now 2014 Islands regions eve rought (out of 4 levels)
f;rzzoéf?_ Statewide = Level 3 drought (out of 4 levels) DCR 2017

Source: Massachusetts Drought Management Plan, 2019

As shown in Figug8, the geographic extent of droughts from 2001 to 2017 varied greatly in
different parts of the stateinthropexperienced betwee6 and 36 weeks of severe drought
between 2001 and 2017.
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Figure38: Weeks of Extreme DrougMapped by Region(2001-2017)

WEEKS OF EXTREME DROUGHT (2001-2017)
2018 Massachusetts Hazard Mitigation and Climate Adaptation Plan

Legend Deta Source: MassGIS 2017
U.S. Drought Monitor, 2001 - 2017
Severe Drought (in weeks) Municipaitios. hétp sidroughtmonitor.uni edu

1-12
13-25 | Surrounding States

S 2638 _(‘v,;ﬁ‘k,;. i .
Wi 7 o
AZCOM | s %
T

Massachusetts State Plane o 5 % » ® P % ’X
North American Datum 1983

Source: SHMCAP 2018

Figure39 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 mostsevere in Southeastaviassachusettsinally, in the early spring of

2021 a third, milder, drought was declared. By the summer of 2021 conditions in the northeast
region improved.

Figure39: Recent Massachusetts Drought Events (2Q0D21)
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Source: US Drought Monitor, 2€A@21
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Potential Drought Vulnerability

The entire Town &Vinthropis potentially vulnerable to the impacts of drougimder a severe

longterm droughtWinthropcould be vulnerable to restrictions on water supdyvever, the
Townds water supply comes from the Massachus
two large reservoirs, Quabbin and Wachusett, which have multiple years of storage available to
offset drought impacts. The system was able to meet demeands even in the drought of
record in the 1960 s tem touldbe impasteddy dnore sevehneenuliM WR A
year drought, but such a drought has not occurred since records have been kept.

Potential damages of a severe drought could include losses of landscapedrapraste
properties as well as public facilitié®utdoor watering iseverelyrestricted Losses could also
include ptential loss of business revenues if water supplies were severely restricted for a
prolonged period. As this hazard of this severity has never occuiédtimop there are no

data or estimates of potential damages, but under a severe drought scenario it would be
reasonable to expect a range of potential s@ges up to several million dollars due to business
interruption.

Probability of Future Occurrence

The SHMCAP, using data collected since 1850, calculates 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 33bfer more information.

Table39: 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 Resilid?iaNAikely 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 patteriosmation from the 2022
Massachusetts Climate Change Assessment rela
Observations and Projectionsoé section of thi
the following droughtelated impats to the Eastern Inland region where Marlborough is 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
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LAND USE AND DEVELOPMENT TRENDS

WINTHROPRPAND USE

Land use mapping is available for communities statewide from Mad8ap13.in Appendix A
shows the land use map for Winthrop, dmadble40 shows the acreage and percentage of land

in 20 categoriesThe largest single land use categbgyfar in Winthrop is residential, with
712.2 acres48.9% of the Town in the high densityd multifamily residential categories
combinedThe next largest land usetiansportation, al9.4 acres 0r13.7% of the Town,

foll owed by s

al twater beach

at

9.

2%

and

sal t

coastal location. Commercial and industrial uses have a relatively small area of 73.3 acres, or

5.0% ofthe total

Table40: WinthropLand Use

Land Type Acre| Perc
Forest 2.10 0.1
Wetland 6.47 0.4
Open Land 42.1¢ 2.8
Participation Recreation 43.1] 2.9
Multifamily Residential 371.9 25.5
High Density Residential 340.2 23.3
Saltwater Wetland 106.9 7.3
Commercial 71.5¢ 4.9
Industrial 2.19 0.1!
Transportation 199.4 13.6
Waste Disposal 2.32 0.1
Water 7.87 0.5
Saltwater Beach 133.7 9.1
Golf Course 52.04 3.5]
Marina 16.9( 1.14
Urban Public 34.9¢ 2.4
Cemetery 15.7] 1.0j
Nursery 0.27 0.0]
Forested Wetland 0.23 014
Brush land/Succession 6.62 0.4!
TOTAL 1,456.] 10(

Source: MA GIS Land Use Statistics

ECONOMIC ELEMENTS

The economy of Winthregmployed 10,132 peoplein 2023, the largesemployment sectors

were Health Care & Social Assistance (1,299 people), Professional, Scientific, & Technical
Services (1,085 people), and Educational Services (956 pedpipreakdown of employment

in 19 categories is shown in Talle Figure40 shows the trends in employment over the period
2002 to 2022.
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Table41 Winthrop Employment by Category, 2023

Industry Workforce  Percent
Agriculture, Forestry, Fishing & Hunting 15 0.15%
Mining, Quarrying, & Oil & Gas Extraction 9 0.09%
Construction 524 5.17%
Manufacturing 695 6.86%
Wholesale Trade 256 2.53%
Retail Trade 573 5.66%
Transportation & Warehousing 901 8.89%
Utilities 20 0.20%
Information 411 4.06%
Finance & Insurance 679 6.70%
Real Estate & Rental & Leasing 202 1.99%
Professional, Scientific, & Technical Services 1085 10.71%
Administrative & Support & Waste Managemen 462 4.56%
Educational Services 956 9.44%
Health Care & Social Assistance 1299 12.82%
Arts, Entertainment, & Recreation 357 3.52%
Accommodation & Food Services 688 6.79%
Other Services, Except Public Administration 437 4.31%
Public Administration 563 5.56%
TOTAL 10,132

Sourcel).S. CensiBureayACS 5year Estimate

Figure40 Winthrop Employment by Category, 2023
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Although pmarily a residential community, the Tdsaturesseveralunique business areas: the

Shirley Street Business District, the Highlands District, Magee's Corner District, and the Winthrop
CenterDistrict The Town has a modestly vibrant business comnmawigver, in recent decades

large shopping malls in the nearby North Shore region begangact businesses in Winthriop,

2017 the Town undertook the Winthrop Center Business Riti@is onhe key center of

business in the Town. The study asshesg&sengths and challenges facing local businesses, and
provides recommendations to support and revitalize the district. The plan also notes concerns for
potential flooding risk#\s with the predominantly residential area¥\bhthrop, a portion of the
Winthrop Center business district faces flooding risks. An area along the western side of the
district is located with the FEMA AE mapped flood zone (Bigjurehe Master Plan concludes

that o0 As a community surrounded by water, V
resiliency standards that address threats po

Figure41 WinthropCenter Business District

( Winhrop Fleed Zenes [ DRAFT

Hood Lenes

Source: Winthrop Center Business District Master Plan, 2017

DEVELOPMENT TRENDS

With limited land area, Winthrop largely builtou, sonewgrowth in the Town consists of
redevelopment of existing developed sitdsw developments in the MAPC region are tracked
on Mass Builds. The following developrsdmdan in Tableare listed in Mass Builds as
completedsince the previow$azard Mitigation Rn in 2015.
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Table 42: WinthropDevelopments Complete8ince 2015

Sitet | DEVELOPMENT DEVELOPMENT TYPE Res. Unil STATUS
A Temple Israel 40 unit assisted living development 40 Completed
Belle Isle Bridge Bridge repair under the MA Accelerg
C Bridge Replacement program, elevg — --- Completed
foot in height
142 Pleasant St | Conversion of former nursing hor Completed
D condominiums 16
E Winthrop Hospital | Pizzuti Development Age restrictf 74 Completed
Dalrymple School | Renovation of abandoned school 27 Completed
F redevelopment affordable age restricted housing
G 60 Hermon Street | Reuse of former religious facility,, 5 Completed
15-17 Walden St | Conversion of commercial prope| 16 Completed
H condominiums
413-415 Shirley St| Redevelopment for 25 residentia| 25 Completed
5 Fremont Street | Redevelopment of office building| 22 Completed
J mixeduse residential and comme
Existing offices will remain.
10-26 Somerset A\ Projected 30 residential units 30
K Completed
L 20 Main St Restoration tthe existing structur projected

mixedusecommercial developme

SourceMass Builds

CRITCAL FACILITIES

Critical Infrastructure in Hazard Areas

Critical infrastructure inclugléhree categories décilitiesthat are important to the Town:

1
1

Critical Infrastructure such as water and wastewater pumps, communications,

Facilities that provide utility falisaster response and evacuatsuth as emergency

operations centers, fignd policestationspublic works facilities,

Facilities where additional assistance might be needed during an emergecityas

nursing homes, elderly houssaioolsjay care centers, etc..
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The Winthrop Hazard Mitigation Team updated the Critical Facilities inventory and map from the
previous Hazard Mitigation Plan, adding additional facilities to the list and updating existing
facilities as needed. THeeam identifiede are xx Critical Rcilities, xx of which were newly

added sites for this plan updat&hese are listed in Taki8x and are shown on the maps in
Appendix A.

Table43¢ Winthrop Critical Facilities

MAP# FACILITY NAME ADDRESS FACILITY TYPE
1 11-54 Overlook Drive 11-54 Overlook Drive Elder Housing
2 Atlantis Marina 550 Pleasant St Marina
3 Beach Fire Station 416 Shirley St. Fire Station
4 Belle Isle Marsh \Water Feature
5 Bright Beginnings Learning Center 89 Veterans Road Child Care
7 CVS 3 Woodside Ave. Pharmay
8 Cell Tower At Expert Auto 120 Shirly Street Communication Tower
9 Cell Tower At Fellows Hall 198 Winthrop Street Communication Tower
Cell Tower At St. Johns the Evangelist
10 Church 320 Winthrop Street Communication Tower
11 Cell Tower At United Methodist Church 217 Winthrop Street Communication Tower
12 Arthur Cummings School 40 Hermon St School
13 Children's Corner Preschool 210 Pauline St. Child Care
14 Concrete Seawall Seal Harbor Condo Flood Protection
15 Concrete Seawall Revere Street Flood Protection
16 Cottage Park Yacht Club 76 Orlando Ave Marina
17 Crystal Cove Marina 529 Shirley St Marina
18 Deer Island Waste Water Treatment [190 Tafts Ave Waste Water Treatment
19 E B Newton 45 Pauline Street School
21 Fire Headquarters 40 Pauline St. Fire Station
22 For Kids Only Extended Day in Parish 233 Winthrop Child Care
23 Gorman/ Fort Banks Elementary Schogl101 Kennedy Road School
24 Golden Drive 1-22 Golden Drive Special Needs
26 John Clark House (N Suffolk Mental He[152 Pleasant St IAssisted Living
27 King Gardens 2 Kennedy Road Elder Housing
28 Lewis Lake Tidal Gate \Washington Ave Flood Prevention
29 Lodge Elks Marina 191 Washington Ave Marina
30 Loring Rd Boat Ramp Loring Rd Boat Ramp
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MAP# FACILITY NAME ADDRESS FACILITY TYPE
31 Memorial Auditorium 149 Pauline Street School
32 Mrs. Marley's Nursery School 415 Shirley Street Child Care
33 North Suffolk Mental Health 225 Pleasant St. Special Needs
34 North Suffolk Mental Health 133 Morton St. Assisted Living
35 North Suffolk Mental Health 138 Morton St. Assisted Living
36 North Suffolk Mental Health 11 Pearl Ave Assisted Living
37 Old Town Garage 233R Winthrop Street Kennel
38 Pico Sewer Pump Station Pico Ave Sewer Pump Station
39 Pier Off Court Rd Recreation
40 Private Pier Off Court Rd Recreation
41 Pleasant Court Sewer Pump Station  [Pleasant Ct Sewer Pump Station
42 Pleasant Park Yacht Club 562 Pleasant St Marina
43 Pleasant Times Day Care 65 Putnam St Child Care
44 Point Shirley Association 1032 Shirley St Shelter
45 Police Station 3 Metcalf Sq. Police Station
46 Post Office 5 Michaels Mall Post Office
47 Public Landing 700 Shirley St \Water Access
48 Public Safety Communication Tower [Faun Bar Ave Communication Tower
49 Recreation Center 45 Pauline St IAfter School Program
50 Revere St Sewer Pump Station Revere St Sewer Pump Station
51 A R AWharf 585R Shirley St Marina
54 Skatting Rink Pauline St. Place of Assembly
55 St John The Evangelist Church 320 Winthrop St Church
56 St John'&piscopalChurch 225 Bowdoin St Church
57 Stone Breakwater Winthrop Shore Dr. Flood Prevention
58 Stone Revetment Forth Heath Revetment
59 Stone Revetment Winthrop Shore Dr. Revetment
60 Stone Revetment Grovers Ave. Revetment
61 Stone Revetment \Winthrop Highlands Revetment
62 Temple Tifereth Israel 93 Veteran's Rd Church
64 Town Hall 1 Metcalf Sq. Municipal
65 Union Congregational Church 22 Tewksbury St Church
66 United Methodist Church 217 Winthrop St Church
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MAP# FACILITY NAME ADDRESS FACILITY TYPE
67 Viking Gardens 107 Putnam St. Elder Housing
68 Winthrop Country Day Learning Ctr. |96 WinthropSt. Child Care
69 Winthrop PWBUilding 100 Kennedy Rd. Municipal
70 Winthrop Traffic Control Point Main St && Revere St Traffic Control Point
70 Winthrop EOC 30 Herman St Emergency Operations Cen
71 Winthrop Traffic Control Point Shirley St & Washington Av(Traffic Control Point
73 Yirrell Beach Off Shirley St Water Feature
74 Winthrop Middle School 151 Pauline St School
75 Winthrop Senior Center 35 Harvard St Senior Center
76 Winthrop Place 26 Sturgis St Elder Housing
77 Winthrop Middle/High School 400 Main Street School
78 Winthrop Traffic Control Point Shirley St && Veterans Rd [Traffic Control Point
80 Winthrop Traffic Control Point Main St && Pleasant St.  [Traffic Control Point
81 Winthrop Market Place 35 Revere Street Grocery Store
82 Winthrop Traffic Control Point Revere St && Shirley St [Traffic Control Point
83 Winthrop Traffic Control Point Shore Drive && Beach Rd [Traffic Control Point
85 Winthrop Library 2 Metcalf Sq Library
86 Winthrop Reservation \Winthrop Shore Drive Water Feature
87 Winthrop Traffic Control Point Revere St && Crest Ave  [Traffic Control Point
88 Winthrop Water Storage Tank Faun Bar Ave \Water Storage Tank
89 Winthrop Yacht Club 649 Shirley St Marina
90 Winthrop Traffic Control Point \Winthrop Parkway & RevereTraffic Control Point
91 Private Pier off 227 Court Rd Pier
92 Private Pier 68 Johnson Ave Pier
93 Tafts Avenue TCP Tafts and Eliott Traffic Control Point
94 Belle Isle Bridge Main Street Bridge
95 Pressure Reducing Valve Station Revere Street \Water Facility
96 Power Substation Argile St Power Substation
97 Power Substation \Winthrop Street Power Substation

Source: Winthrop Hazard Mitigation Team
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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 HAHdSftware. 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. HAZWIS was developed by the Federal
Emergency Management Agency (FEMAgr contract with the National Institute
of Building Sciences (NIBS). Loss estimates produced byMiAZlESbased on
current scientific and engineering knowledge of the effects of hurricane winds,
floods and earthquakes. Estimating losses is esseikgisiormaking 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.

HAZUSMVH 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 hurricanemwid s, fl oods and earthquakes on g

There are three modules included with the HAMM Software: hurricane wind, flooding,

and earthquakes. There are also three levels at which HNEtSN be run. Level 1

uses national baseline data and is the quickest way to begin the risk assessmgsit proc

The 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 informati¢re drotvn of

Winthrop they donot capture all relevant information. In fact, the HAZUS training manual
notes that the default data is Osubject to a

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 disastergfofée

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 198ar and 500year return frequency
hurricane.The damages caused by these hypothetical storms were modeled as if the
storm track passed diré&gthrough the Town, bringing the strongest winds and greatest

damage potential. The results are summarized in Bdble

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

impacts of storms that might be more likely in the future, as we entepgrioc of

more intense and frequent storms.

Table44- Estimated Damages from Hurricanes

100 Year 500 Year

Building Characteristics

p

Estimated total number of buildings

4,686

Estimated total building replacement value

$2,468,595000

Millions of dollars

Building Damages

# of buildings sustainingo damage 1,622 1,321

# of buildings sustaining minor damage 93 321

# of buildings sustaining moderate damage 9 66

# of buildings sustaining severe damage 0 7

# of buildings destroyed 0 10
Population Needs

# of households displaced 0 0

# of people seeking public shelter 0 0
Debris

Building debris generated (tons) 363 1,827
Tree debris generated (tons) 596 1,187

# of truckloads to clear building debris 15 73
Value of DamageéThousands of dollars)

Total property damage (buildings and conte $6,798370 $28,144740
Total losses due to business interruption $452730 $2,843260
Total All Losses $7,251,090 $30,988000
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ESTIMATED DAMAGES FROM EARTHQUAKES

The AZUS MH earthquake module allows users to define an earthquake magnitude and
model the damages caused as if its epicenter had been at the geographic center of the
study area. For the purposes of this plan, two earthquakes were selectaghitude 5.0

and magnituder.0. Historically, major earthquakes are rare in New England, though a
magnitude 5 event occurred in 1968he results are summarized in Tdble

Table45 - Estimated Damages from Earthquakes

Magnitude5.0 Magnitude 7.0

3eBuilding Characteristics

Estimated total number of buildings 4,686

Estimated total building replacement value $2,468,595000

Building Damages

# of buildings sustainingo damage 1210 192

# of buildings sustaining slight damage 707 510

# of buildings sustaining moderate damage 313 1,167

# of buildings sustaining extensive damage 55 1,120

# of buildings completely damaged 9 1,697
Population Needs

# of households displaced 442 4,462

# of people seeking public shelter 197 1,959
Debris

Building debris generateons) 53,000 382,000

# of truckloads to clear debris (@ 25 tons/truck) 2,120 15,260
Value of Damages

Totalcapital stock losses $58,189,000 $1,884,082,600
Total losses due to business interruption $317,123,600 $300,955,800
Total All Losses $375,3310,000 $2,185,040,00€

Winthrop Losses foa 5.0 MagnitudeEarthquake

B Capital-Related 2%
Content 23%
B Inveniory 1%
B Mon_Structural  51%
[l Relocation i
Rental 49,
B Stuctural 10%
B Wage 49
Total: 100%
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ESTIMATED DAMAGES HROMDDING

The HAZUSIH flood risk module was used to estimate damages to the municipality at the
100 and 500-year return periods. These correspond to flooding events that have a 1%

and a 0.2% likelihood of occurring in any given yéldre results ardnewnin Table46.

Table46 - Estimated Damages from Flooding

100 Year 500 Year

Building Characteristics

Estimated total number of buildings 4,686

Estimated total building replacement value $,468,595,000
Building Damages

# of buildings sustaining slight damade20%) 45 73

# of buildings sustaining moderate damagd {50%) 9 14

# of buildings sustaining substantial damage (>509 0 5
Population Needs

# of households displaced 2,597 3,551

# of people seeking public shelter 325 398
Debris

Building debris generatedons) 3,.846 6,002

# of truckloads to clear debris (@ 25 tons/truck) 154 241
Value of Damages

Total property damage $57,400,000 | $86,460,000
Total losses due to business interruption $179,850,00 | $245,280,000
Total All Loses $236,850,000 | $334,740,000

Winthrop Losses foa 100-Year Flood

Losses by Occupancy Types ($M)

[l Residential  §52

Commercial $42
W 'ndustrial 33
|l Other 5140

Total:

$237
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SECTION 5: HAZARD MITIGATION GOALS

TheWinthropLocal Hazard Mitigation Team reviewed and discussed the goals from the
previous 205 Hazard Mitigation Plan. The Team modified the goals to reflect a more
comprehensive approach and to incorporate climate resiliency for thigpR0Rupdate.
Goals10 through % were added by the local team for this updated plan. All of the
goals are considered critical for ti®wnand they are not listed in order of importance.

1. Ensure that critical infrastructure sites are protected from natural
hazards.

Protect existing residential and business areas from flooding.
Maintain existing mitigation infrastructure in good condition.

Continue to enforce existing zoning and building regulations.

a M 0D

Educate the public about zoning and building regulations, particularly
with regard tochanges in regulations that may affect new construction.

6. Encourage future development in areas that are not prone to natural
hazards.

7. Educate the public about natural hazards and mitigation measures.
Make efficient use of public funds for hazard mitigation.
Protect the Townds ability to respo

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

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

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

13: Encourage the business community, local institutions-anofiteto
work with the Town to develop, review and implement the hazard
mitigation plan.

14: 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 thewnof Winthropare a combination of zoning, land use,

and environmental regulations, infrastructure maintenanakanedge infrastructurend
coastal protectionmprovement projects. Infrastructure maintenance generally addresses
localized drainage clogging problems, while large scale capacity problems may require
pipe replacement or invert elevation modifications. These more expensive projects are
subject to theapital budget process and lack of funding is one of the biggest obstacles
to the completionf some othee.

TheTowrs existing mitigation measures are listed by hazard type here and are
summarized in Tab# below.

Existing MultiHazard Mitigation Measures

Comprehensive Emergency Management Plan (GEM&)y community in Massachusetts

is required to have a Comprehensive Emergency Management Plan. These plans address
mitigation, preparedness, response and recovery from a variety of natural and man

made emegencies. These plans contain important information regarding flooding,
hurricanes, Tornados, dam failures, earthquakes, and winter storms. Therefore, the CEMP is
a mitigation measure that is relevant to all of the hazards discussed in this plan.

Communications Equipnémhe Town utilizes the MBTA Police Mobile Command, a
mobile communications center available to the Town through the MBTA. The Town has a
Reverse 911 system in place, Code Red.

Emergency Management Websitdne Town maintains an Emergency Management page
on its website. There are links here to chemical emergency information, flood hazard
recovery actions, hurricane preparedness and other information, how to enroll and utilize
the CodeRed emergency notification system.

Emergency Power Generat@&mergency power generators are in place in the two Red
Cross certified emergency shekéne Fort Banks School and the Cummings School. Both
of the fire stations have-place electrical generating capacity, one using dissland

the other Liquefied Natural Gas (LNG). The TowraHdIEmergency Operations Center
(EOCHre served bya generator. All sewer pumps stations have back up generation
capacity and the DPW facility has a fixed diesel generator in place.

Massachusetts State Building Codée Massachusetts State Building Code contains many
detailed regulations regarding wind loads, earthquake resistant design;gltooding,
and snow loads.

Hazardous Facilities Emergency Response Rlarikrop is home to the MWRA Deer
Island waste water treatment facility. The plant stores and requires the largest amount of
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water treatment chemicals on the east coast of the United States, including sodium hyper
chloride (bleach) and ammonia. The MWRA®Gs en

Winthrop is a member of a regional emergency planning committee with Chelsea,
Everett, Lynn, Malden, Medford, Melrose, North Reading, Reading, Revere, Saugus,
Somerville, Stoneham, Wakefield, Winchester and Woburn. The Town also maintains its
own Local iBergency Planning Committee (LEPC).

In 1986, Congress passed the Emergency Planning and Communritykighit Act,

Public Law 92199, commonly known as EPCRA or SARA Title Ill. Section 301(a) of the
legislation required each governor to appoint a state emergency response commission
(SERCSection 301(b) charged the SERCs with the responsibility of dividing the states into
planning districts and Section 301(c) for appointing local emergency planning committees
(LEPCs). In 1987, the Massachusetts State Emergency Response Clesignssidn

each MEMA suérea as planning districts and appointed a Local Emergency Planning
Committee for each city and Town. The legislation required that the committees have
representation from a specified number of interest grothps mission ttie LEPC can be
summarized as follows:

A A response plan must be written for responding to a hazardous material incident
with the jurisdiction(s). It must also be reviewed annually.
A Emergency responders (police, fire, emergency medical services, public works, etc.)

must be trained to levels indicated in the plan. At a minimum, first responders must be
trained to the awareness level.

A The emergency response plan must be exercised at least once a year.
A The committee must create a system to collect, store, and respond to public
requests.

Existing Flood Hazard and Coastal Hazard Mitigation Measures

National Flood Insurance Program (N&M¥)nthrop participates in the NFIP withc
policies in force as of the May 1, 26.

The Town complies with the NFIP by enforcing floodplain regulations, maintaioing up

date floodplain maps, and providing information to property owners and builders

regarding floodplains and building requirements. The Winthrop Building Inspector is

respmsi bl e for enforcing the t oflooddnsurahdeoodpl ai
information is provided for the Town of Winthrop:

Flood insurance policies in force (as of May 15202 756
Total Premiums Paid $932,718
Coverage amount of flood insurance policies $194,303,000
Number of Closed Paid Losses 1,254
Number of Substantial Damage Closed Paid Losses 25
Closed Paid Losses $7,391,198
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Since 1978 there have beé@b claims paid for substantial damage in Winthrop (see

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 Meschusetts State Building Code (780CMR). The Town will
also coordinate with State Flood Hazard Management Program staff to assure that
proper practices are followed and that a pasisaster plan will be in place to implement

all Substantial ImprovementsiiStantial Damages provisions.

Conservation Commission website gadae Town provides on information on wetlands,
copies of Flood Insurance Rate Maps, locus maps, wetlands permit filing information, and
links to the MA Association of Conservation Commission and then MAP DEP websites.
Winthrop also has a page on its Town web site on Emergency Management that offers
information on cold and winter weather preparedness, a link to the Local Emergency
Planning Committee staffing page, chemical emergency preparedness and response,
flooding response and FEMA contact information, hurricane preparedness information and
CodeRED information.

Public Services Operations/Maintenance Activitigse Public Works Department

actively maintains the Townds storm drain sy
maintain the capability of the drainage system through the reduction of sedirdéititea

build up and proper maintenance and repair.

o] Street sweepin@ Street sweeping is done by Winthrop, conducted five to seven
times annually. The Town used to contract this service out.

o] Catch basin cleanir@00 catch basins; each basin is cleaned every four years
with clogged basins cleaned as needed. Winthrop has replaced several dysfunctional
catch basins with new despmp basins over the last 10 years.

o] Roadway treatmen® Calcium Chloride only is used for snow/ice treatment.

o] Drainage maintenane@ he Townds catch basins and dr a
digitally mapped. The DPW tracks and records all catch basin maintenance. The DPW

inspects streets and drainage systems once construction is completed. Private covenants

for private, offstreet drainage facilities are sometimes required through the permitting

process. Routine maintenance and systematic replacement of drainage infrastructure part

of the DPWb&6s annual operating budget.

Open Space and Recreation Rldime Winthrop Open Space and Recreation Plan lists
among its top priorities actions that can have a significant impact in reducing the impacts
of flooding and stormwater. TI2010 Plan includes the following as priority goals: the
improvement and upgrading of the Town's neighborhood parks and beaches and the
preservation of open space and the expansion of passive recreational opportunities.
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Conservation district zoninghe Town has a conservation district zone whose purpose is

to protect the Town against the costs which may be incurred when unsuitable development
occurs near water. The Town also has an environmental design review prbigkion

includes standards for ensuring that drainage will not adversely affect neighboring
properties.

Environmental design reviéwhe zoning bylaw requires that all special permit

applications must undergo environmental design review by the Board of Appeals or
Planning Board. Review standards include ensuring that removal of surface waters will not
adversely affect neighboring properties or the public storm drainage system

Flood Hazard Control RegulationBe Town also requires compliance with all provisions
of the National Flood Insurance program. The Commissioner of Inspectional Services
/Building Inspector enforces compliance with the NFIP regul@hen&wn has

developed a Flood Resilience Checklist for Residential Properties to ensure compliance
with building regulations (See Appeniix

Special Development Overlay District (SDAQbg SDOD encourages the redevelopment
and reuse of existing nonresidential properties in Winthrop, allowing mixed use residential
development within a flexible permitting schedule. The district does mand&@%haf

any redevelopment or reuse be retained as open space, making it a factor in being able
to treat precipitation and stormwater onsite and prevent stormwater runoff.

Stormwater Management Ordinang@rohibits illicit connections or discharge into the
Townds Municipal Separate Stormwater System

Other Development Regulatiom$iere are no prohibitions on mobile homes and the
subdivision regulations are of limited value in restricting development wpiftoaareas
because subdivision activity is limited due to thedutilhature of the commiyni

Existing Wind Hazard Mitigation Measures

CEMB The Winthrop Comprehensive Emergency Management Plan contains a section on
hurricanes. It lists five generic mitigation measures:

A Develop and disseminate emergency public information and instructions concerning
hurricane preparedness and safety.

A Community leaders should ensure that Winthrop is enrolled in the National Flood
Insurance Program.

A Develop and enforce local building codes to enhance structural resistance to high
winds and flooding. Build new construction in areas that are not vulnerable to direct
hurricane effects.
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A Review National Flood Insurance Rate Maps and Hurricane Evacuation Maps for
possible impact on the community.
A Maintain plans for managing all hurricane emergency response activities.

The Winthrop CEMP outlines three generic mitigation measures for Tornados.

A Develop and disseminate emergency public information and instructions concerning
tornado safety, especially guidance regardinghmme protection and evacuation

procedures, and locations of public shelters.

A Strict adherence should be paid to building code regulations for all new
construction.
A Maintain plans for managing tornado response activities. Refer to the non

institutionalized, special needs and transportation resources listed in the Resource Manual.

Massachusetts State Building Cédée Town enforces the Massachusetts State Building
Code whose provisions are generally adequate to protect against most wind damage.
The codeds pr ov i-effactvernsitigadion eneasuneeagaimsi torhadas o s t
given the extremely low probability of occurrence. If a tornado were to occur, the
potential for severe damages would be extremely high.

Treetrimming progrand The Town performs 100% of its work to trim and remove trees
as needed and grind stumps. Winthrop owns a bucket truck and mobile two wood
chippers. National Grid maintains its power line corridors.

Existing Winter Hazard Mitigation Measures

Snow disposa Regular plowing and snow/ice removabdiunchloride is used primarily
for road treatments. Sand is very rarely used as it creates siltation and clean up
problems. The DPW works to clear roads as requested or in an emergency for the Fire
and Police Departments.

Existing Wildfire Hazard Mitigation Measures

Burn Permi& The Town fire department does allow outdoor burning by permit only.

Fire Respons#&/inthrop responds to a brush fire or marsh fire in the same manner as
other fire calls. It does not have a dedicated Forestry Division.

Subdivision/Development ReviéWhe Fire Department participates in the review of new
subdivisions and development projects.

Existing Geologic Hazard Mitigation Measures

Massachusetts State Building Cédée Town enforces the State Building Code. It
contains a section on designing for earthquake loads (780 CMR 1612.0). Section 1612.1
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states that the purpose of these provisions

of all buildings and nebuilding structures, to increase the expected performance of
higher occupancy structures as compared to ordinary structures, and to thgrove

capability of essential facilities to funct.i

goes on to state that, due to the complexity of seismic design, the criteria presented are

the minimum considered t o bferthépatestidreoht and

life safety. The code also states that absolute safety and prevention of damage, even in
an earthquake event with a reasonable probability of occurrence, cannot be 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 thosegbuildi

having essential facilities which are required for-pasthquake recovery, including fire,
rescue and police stations, emergency rooms, ggemerating facilities, and

communications facilities.

In the event of an earthquake and fires caused by it, 100 % of Winthrop is served by fire
hydrants. The Town Fire Department has three mobile, 5Kw generators in case of power
loss and a mobile light rack.

Existing Drought Hazard Mitigation Measures

Massachusetts Water Resources Authority (MWIR&)Town purchases its drinking water
from the MWRA and its wastewater is also treated by the MWRA at the Deer Island
WWTP facility located directly south and adjacent to Winthrop. The MWRA, a public
water authority created in 1985, provides water and waste water treatmentto 61
communities and 2.5 million people in the Boston metro region. The MWRA provides
extensive water demand management for its system, including drought management,
under its federaNational Pollutant Discharge Elimination System permit.

Existing Extreme Temperature Mitigation Measures

The Town maintains Red CGamstified emergency shelters at t8enior Center, the High
School, th€ummings School and the Fort Banks School. These shelters are available to
vulnerable people during power outages when heating or air conditioning is not
available.

NEW MITIGATION SINCE THE 2015 PLAN

Since the 2015 Hazard Mitigation Plan, the Town of Winthrop has made significant
progress in its capacity to address climate change impacts and increase its resilience.
These are summarized below.
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CLIMATE ACTION PLAN

Citizens Advisory Commission on Climate

The Town established a CitizAdlsisory Commission on Clim@ACC)n 2024, whose mission
statement foll ows: o

Recognizing the immediate need for the creation of a comprehensive, informed, actionable, and

dynamic climate resiliency and mitigation strat e

Winthrop, the Citizens Advisory Commission on Climate aims to theppovtn of Winthrop
(0Towndé) in accomplishing t toiTavndffeialskhroogh s er vi
education, awareness, and recommended courses of action with the following goals at the center
of itsmission:

0 Baseline current climadeven challenges for the Town, including frequent flooding, storm
surge, sea level rise, etc., and the resulting financial and other implifeatibesTown and its
residents

0 Synthesize recently documented research studies regarding these challenges, and best
practice recommendations on how to address them, including but not limited to:

T 0Resi | i e RORRAEMassacRubettsnState Hazard Mitigation and Climate
Adaptation Plan

1 The climate section of the 2021 "Win2030 Vision" Community Vision for Planning study

1 The 2017 "Resilient Winthreesigning Coastal Community Infrastructure for Climate
Change" study that identified and prioritized critical vulneraifi@structure issues and
recommended mitigation and adaptation measures the town can take.

9 Plans established and actions taken by other municipalities in the greater Boston and other
areas around the country and the world to integrate climegiiency, mitigation into their
bylaws, sustainable zoning and development laws, etc.

- Synthesize existing Federal and State grants and other funding opportunities as well as agencies
and other consultative bodies to support action on these best pogutiaes, including but not
limited to:

1 Federal Inflation Reduction Act of 2022

1 MA Coastal Zone Management (CZM) Grants

1 MA Municipal Vulnerability Preparedness (MVP) Program and Department of Energy &
Environmental Affairs

1 Assist and inform the Town Manager, Town Planner and other such leaders in their efforts
to work with federal, state and local agencies to secure current and duums to
support our efforts.
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The Commission has summarized how climate change affects Winthrop, as shown in Figure
42.

Figure42 Climate Changedfecton Winthrop Residents

Salt Marsh Deterioration

As Boston Harbor sea level rises and
storm surge intensifies along Short
Beach, Belle Isle Marsh’s existence is
threatened.

The Marsh serves as a natural storm
water “sponge” and filtration, a key
tool for climate resiliency. We need
to ensure that the Marsh is enhanced
and sustainably expanded without
turning into a bay, threatening its
wildlife habitat along the way.

Beach Erosion

Several steps taken in recent years to
provide resiliency at Winthrop Beach have
been successful, including the sea wall and
jetty construction, as well as protective
stone wall distribution on a portion of the
beach, preserving the sandy beach and
preventing flooding of the beach streets.

AtYirrell Beach, however, erosion in
occurring in part due to the massive sea wall
constructed alongside MWRA, redirecting
tides and currents with an erosive effect.

WINTHROP

MASSACHUSETTS

Stormwater Drainage o |
& Sewer Pumps

Among the 16 critical public infrastructure
locations in Winthrop now experiencing
coastal flooding, sewer pump stations at
Pico Beach, Revere Street and Pleasant
Court, as well as Pressure Reducing Valve
Stations at Bayview Ave, Revere Street, and
Underhill Street are all in need of immediate

s SIS
EMERGENCY
EVACUATION

Evacuation Routes RO

UTE
Flooding occurs on critical path '///[/l/l

evacuation routes, including Main
Street, Shirley Street, Washington Street
and Pleasant Street, creating a public
safety issue.

Source: Winthrop Citizens Advisory Council on Climate

In February 2025 the CCAC presente@kmate Action Plan for Winthroporking document.
The plan presents an overview of the impacts of climate change on the Town, and includes as set
of shortand long term Goals and Objectives, shown in Fiire

Figure43 Climate Action Plan Gals and Objectives

Climate Action Plan Goals & Objectives

Short-Term
2025-2026

Identify Problem Area “Hot Spots” around
Winthrop currently experiencing consistent
climate-driven impacts such as flooding,
storm surge, beach erosion, sea wall
deterioration. Focus Areas: Morton/Banks,
Pico/Fishemman’s Bend, Tileston/Girdlestone.

Research and Describe Resiliency
Solution Options for each hot spot, including
required investment estimates and
timeframes, asking Town Council / Town
Manager to hire consultants as needed.

Update & Publicize Hazard Mitigation /
Emergency Management Plan for FEMA
Approval (expected completion June 2025)

Identify Potential Funding Sources working
with federal, state and regional partners;
apply for grants, starting with MVP this spring

Integrate Plan into Town 5-Year Capital
Plan starting FY’26

Medium-Term
2027-2028

Expand Resiliency Focus to Other "Hot
Spots” including: Short Beach/Revere
Street, Yirrell Beach/Point Shirley,
CBD/Ingleside Park, Shirley
Street/Delby’s Corner, Lewis Lake/Golf
Course, Lower Nahant Avenue.

Coordinate Efforts with Existing
Agencies and Climate Action Groups,
including Friends of Belle Isle Marsh,
North Suffolk Office of Resiliency &
Sustainability (NSORS), Nature
Conservancy, Coastal Zone Management
(CZM), City of Boston/Brian Swett, MA
Climate Office/Nick Black, City of Revere,
Town of Hull/lan McDonald, DCR/Brian
Arrigo, MWRA, MassPort, Katherine Clark
(liaison Wade Black), Ed Markey (liaisons
Jim Cantwell & Liam Horseman).

Incorporate Decarbonization Initiatives
to tackle the root of the problem, working
with local, regional, state and federal
organizations including Mothers Out Front

WINTHROP

MASSACHUSETTS

Long-Term
2029-2030

Address Any Remaining Urgent
Hot SpotIssues to ensure those
most affected are experiencing
minimal impact.

Assess and Measure
Success/Challenges in securing
funding, implementing solutions,
adjust as needed.

Ensure Climate Action
Becomes a Fully-Integrated
Part of Town Planning,
Budgeting and Success Metrics
for Town Council, Town Manager
and Relevant Town Departments

NOTE: Boston and other cities put
climate change and sustainability
into their zoning / development
bylaws and use a plug-and-play
template to apply for grants. Kim
Dimes is familiar.

Source: Winthrop Citizens Advisory Council on Climate
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The Climate Action Plan highlights several resilience &otitves Towro conside

Managed Retreat

Beach Nourishment

Hardscape Seawall/Revetment

Nature Based SolutierCobble

Nature Based Soluti@énStormwater Parks
Nature Based Soluti@énOyster Reef

ouhswNE

Examples of thesesilience measurésdlow in Figure45A to 45F:

Figure44A: Managed Retreat

Climate Action Plan for Winthrop

Figure44B: Beach Nourishment

Dune Nourishment

/ Eaach Nourighment
3 - Izl Racamont of Beach Saaiments
T /
B troced .-
| Oune R P e o LR
| /\»~_\ ''''''''' » Wt
S| LrodedBeach |
PN hemsnt
2l P4
i‘(_\ ach

After Redisibution

Climate Action Plan for WinthropACC
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Figure44C: Hardscape Seawall/Revetment

Water overtopping this seawall in o storm eroded the lown
and sediments behind it. Replacing the sediment and plonting
solt-tolerant vegetation may help to reduce erosion in future
storms. (Photo: CZM)

This concrete seowall wos built to protect the homes ood
Infrostructure behiad it. This seowolN has o curved face bullt
into the top of the woll, which redirects some of the reflected
water and woves awoy from the woll. (Photo: CZM)

Climate Action Plan for WinthropACC

Figure44D: Nature Based SolutionCobble

Climate Action Plan for WinthropACC

Figure44E: Nature Based SolutiohStormwater Parks

Climate Action Plan for WinthroPACC
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Figure44F: Nature Based Solutioi®yster Reefs

Chesapeake Bay. Exposed oysier reefs in Virginia's Elizabath River serve as @ Oysier shells slong the Gulf Infracoastal
breakwater to pravent ehoreline ercsion. Watarway

SourceClimate Action Plan for WinthropACC

The CACCO6s Climate Action Plan identifies si

Morton and Banks Street

ShortBeach? Revere Street

Pico Beach / Fishermends Bend
Tileston and Girdlestone Streets

YirrellBeach / Point Shirley

Central Business District / Ingleside Park

Shirley Street |/ Delbyds Corner

NogoprwhE

An example of a Hot Spot aflorton and Banks Streé$ shown in Figu46.

Figure45: Morton and Banks Streets Hot Spot

Source: Climate Action Plan for WinthiopCC
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