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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 propey from natural hazard events the communities of the Boston regfo
Massachusetts, hazard mitigation planning tends to focus most on flooding, the most likely nadural hazar
to impact these communitielse Federal Disaster Mitigation Act of 2000uigs all municipalities that

wish to be eligible to receive FEMAdung for hazard mitigation grants, to adopt a local mbérard

mitigation plan and update this plan in five year intervals.

PLANNINGPROCESS

Planning for the Hazard Mitigation Plapdate was led by th&VatertownLocal Hazard Mitigation

Planning Teaptomposed of staff from a numberdifferent TownDepartmentsThis team memn March

6, 2018, August 102018, andDecembed 8, 2018 and discussed where the impacts of natural hazards
most affect theown goals for addressing these impacts, updatehedowd s e xi st i ng mi t i
measuresand new or revised hazard mitigation measures that would benefavime

Public participatiomithis planning process is important for improving awareness of the potential impacts
of natural hazards and to builsupport for the actionsé¢ii owntakes to mitigate thentheTowd Isocal

Hazard Mitigation Planningeamheldtwo public meetingfhe frsthosted by the Joint Committees on

Public Works and Public Safeig December 42018 and the secontosted by théfown Counaiin

January8 2019, and the draft plan update was posted onthewd® s we b si t e fKeytowp ubl i
stakeholders and neighboriegmmunities were notifiefithe public meetingnd invited to review the

draft plan and submit comments.

RISKASSESSMENT

TheWatertownHazard Mitigation Plan assesses the potential impad¢heTownfrom flooding, high
winds, winter storms, brush fire, geologic hazardgregtemperatures, and droughthesere shownn
the map series in Appendix B

The WatertownLocal Hazard Mitigation Planning Team identii2cCritical Facilities. These are also
shown on the map series and liste@ldahle29, identifying which facilities are located within the mapped
hazard zones

A HAZUSVIH analysis provided estites of property damages from Hurricanes of 3@¢ar and 500
year frequency ($2.8 million to $12.5 million) as well as earthquakes of magnituslasd 7 (8891
million to $.0 billion) andflood damage ranging from ($45.6 million to $69.1 million).

w CITY OF WATERTOVBNDRAFT HAZARDTIGATION PLAN2019 UPDATE
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HAZARDMITIGATIONGOALS

The Watertown Local Multiple Hazard Community Planning Team reviewed and disessted goals

for the Town of WatertownThe Team endorsed the eight goals included in the previous plan, and added
an additional goal relating telimate change. The followiggals were endorsed by the team for the
Watertown Hazard Mitigation Pla2018 Update

1.

Prevehand reduce the loss of life, injury, public health impacts and property damages resulting
from all major natural hazards.

2. ldentifyand seek funding for measures to mitigate or eliminate each known significant flood
hazard area.

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

4. Prevent and reduce the damage tolghic infrastructure resulting from all hazards.

5. Encourage the business community, major institutions-prafiteoto work with the Town to
develop, review and implement the hazard mitigation plan.

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

7. Ensure that fure development meets federal, state and local standards for preventing and
reducing the impacts of natural hazards.

8. Take maximumdwvantage of resources from FEMA and MEMA to educate Town staff and the
public about hazard mitigation.

9. Corsider the impacts alimate change and incorporate climate sustainability and resiliémcy in
hazard mitigatiorand other Town plans and policies

¥ CITY OF WATERTOVBNDRAFT HAZARDTIGATION PLA®2019 UPDATE
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HAZARDMITIGATIONSTRATEGY

TheWatertownLocal Hazard Mitigation Planning Team identified a numbettigtion measures that
would serve to reduce ti@wid wulnerablity to natural hazard eventQverall, the hazard mitigation
strategy recognizes dh mitigating hazards fowatertownwill be an ongoing process as our
understanding of natural hazards atie steps that can be taken to mitigateitldamages changes over
time.Global climate change and a variety of other factors impacflibmi® s nahility ane in the

future, and local officials will need to work together across municipal lines and with state and federal
agencies in order to undeasd and address these changéle Hazard Mitigation Strategy will be
incorporated into th&ow® s roetatedeplans and policies.

PLAN REVIEW &PDATEPROCESS

The process for developingatertowrd ldazard Mitigation Pla2019 Update is summarized Trable 1.

Tablel: Plan Review and Update Process
Setion Reviews and Updates
The Local Hazard Mitigation Planning Team placed an emphasis on public
participation for the update of the Hazard Mitigation Plan, discussing strate

Section 3Public to enhance participation opportunities at fingt local committee meeting.

Participation During plan developmenhd plan was discussed at two public meetings hos
by the WatertownBoard of Selectmeithe plan was also available on the
Towds website fhbbh publi c comment

MAPC gaered the most recently available hazard and land use dathmet
with Townstaff to identify changes in local hazaaeas and development
trends.Townstaff reviewed critical infrastructure with MAPC staff in otaler
create an upto-date list. MAPC alg used the most recently available version
HAZUS and a®ssed the potential impacts of flooding using the latest data.
The Hazard Mitigation Goals were reviewed and endorsed byWa&rtown
Local Hazard Mitigation Planning Team.
Section 6Existing  The list of exisig mitigation measures was updated to reflect current mitige
Mitigation Measures activities in théown

Mitigation measures from tB812 plan were reviewed and asssed as to

whether they were compéal, inprogress, or deferredThe Local Hazard
Sections 7 and 8:  Mitigation Planning Team determined whether to carry forward measures |
Hazard Mitigation  the2019 Plan Update or ndify or delete themThe Plan Update's hazard
Strategy miigation strategy reflets both new measures and measures carried forwal
from the2012 plan. The Local Hazard Mitigation Team prioritized all of thes
measures based on current conditions.
This section of the plaras updated with a newn-going plan implementation
review and five year update process that will assisflib@nin incorporating
hazard mitigation issues into otfewnplanning and regulatory review
processes and better prepare thewnfor the next conprehensive plan update

Section 4Risk
Assessment

Section 5Goals

Section 9Plan
Adoption &
Maintenance

¥ CITY OF WATERTOVBNDRAFT HAZARDTIGATION PLA®2019 UPDATE
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As indicated iTable 34,Watertownmade progress implementing mitigation measures identified in the
2012 Hazard Mitigation PlanThetowncompletedseveralmitigation measuresclude Adoption of a
StormwateOrdinance, installation of a fixed gerador in Town Hall, initiation of a test program to assist
homeowners with installing pumps, increased capacity for sediment removal in drainage facilities
acquisition of hantield GPS units and upgrade of GIS equapin

Several projects that were not qaeted will be continued into this plan update. These inigtiling
backup generators in several schools, implementing the Rutland Street project for pump installations,
increasing capacity for tree maintenapo@ordinatingdam management with staagencies, and

upgrading the emergency communications system feojretebility between Fire, Police, and Public
Works..

Moving forward into the next five year plan implementation period there will be manyomooetunities
to incorporate hazard mgation intothéefow® s deci si on making processes.

Though not formally done in th@12 Plan, thelfownwill document any actions taken within this iteration
of the Hazard Mitigation Plan on challenges met and actisctessfully adopted as part of the oingy
plan maintenance to be conducted by WatertownHazard Mitigation Implementation Team, as
described in SectidhPlan Adoption and Maintenance.

L 4 CITY OF WATERTOVBNDRAFT HAZARDTIGATION PLAN2019 UPDATE
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SECTION 2: INTRODUCTION

PLANNINGREQUIREMENTENDER THEEDERADISASTERITIGATON ACT

The Federal Disaster Mitigation Act, passed in 2000, requires that after Nover2bén Lall
municipalities that wish to continue to be eligible to receive FEMA funding for hazard ngtigatson
must adopt a local muhiazard mitigation plamnd update this plan in five year intervals. This planning
requirement does not affect disaster assistance funding.

Federal hazard mitigation planning and grant programsaministered by the Federal Emergency
Management Agency (FEMA) in collabonatvith the states. These programs are administered in
Massachusetts by the Massachusetts Emergency Management Agency (MEMA) in partnership with the
Department of Conservation aRécreation (DCR).

Massachusetts has taken a regional approach and has ageduhe regional planning agencies to
apply for grants to prepare plans for grgs of their member communitielse Metropolitan Area
Planning Council (MAPC) receivegtant from the Federal Emergency Management Agency (FEMA)
under the Prdisaster Mitigtion (PDM) Progrartg assist th& ownof Watertownto updateits local
Hazard Mitigation Plan, which was first adopte@@i2.

WHAT IS AHAZARDMITIGATION PAN?

Natural hazard mitigation planning is the process of determining how to systematica#tyoreeliminate
the loss of life and property damage resultingm natural hazards such as flopearthquakes, and
hurricaneddazard mitigation means to permanently reduce or alleviate the losses of life, injuries, and
property resulting from natural hards through lonterm strategies. These letggm strategiesnclude
planning, policy changes, programs, projects, and other activities.

PREVIOUSEDERAISTATEDISASTERS

TheTownof Watertownhasexperienced20 natural hazards that triggered federal state disaster
declarations since 99. These are listed ifiable2 below.The majority of these events involved flooding,
while five were due to hurricanes oathemor deaster

Table2: Previous Federal/State Disaster Declarations

Disaster Name (Date

of Event) Type of Assistance Declared Areas

Counties of Barnstable, Bristol, Dukes, Es
Hampden, Middles, Plymouth, Nantucket
Norfolk, Suffolk

Counties of Barnstable, Bristol, Dukes, Es
Hampden, Middlesex, Plymouth, Nantuck
Norfolk, Suffol{16 projects)

FEMA Public Assistance

Hurricane Bob Project Grants

(August 1991) Hazard Mitigation Grant

Program

w CITY OF WATERTOVBNDRAFT HAZARDTIGATION PLAN2019 UPDATE
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Disaster Name (Date

of Event) Type of Assistance Declared Areas

FEMA Public Assistance Counties of Barnstable, Bristol, Dukes, Es
Projet Grants Middlesex,Plymouth, Nantucket, Norfolk

No-Name Storm FEMA Individual Counties of Barnstable, Bristol, Dukes, Es

(October 1991) Household Program Middlesex, Plymouth, Nantucket, Norfolk

e Couwnties of Barnstable, Bristol, Dukes, Es:
E?Ozargijltlgatlon ! Middlesex,Plymouth, Nantucket, Norfolk,
9 Suffolk (10 projects)

March Blizzard FEMA Public Assistance .

(March 1993) Project Grants Al Coumities

January Blizzard FEMA Public Assistance -

(January 1996) Poject Grants Al Coumitizs

May Windstorm State Publidssistance . .

(May 1996) Project Grants Counties of Plymouth, Norfolk, Bristol
FEMA Public Assistance Counties of Essex, Middlesex, Norfolk,
Project Grants PlymouthSuffolk

October Flood FEMANdividual Counties of Essex, Middlesex, Norfolk,

(October 1996) Household Program Plymouth, Suffolk
Hazard Mitigation Grant Counties of Essex, Midsk, Norfolk,
Program Plymouth, Suffoll86 projects)

1997 Community Developmel Counies ofEssex, Middlesex, Norfolk,
Block GranHUD Plymouth, Suffolk
FEMA Individual Counties of Bristol, Essex, Middlesex, Nol

Household Program Suffolk, Plymouth, Worcester
June Flood 998 o : : :
Hazard Mitigation Grant Counties of Bristol, Essex, Middlesiexfolk,

Program Suffolk, Plymouth, Worces{&® projects)
19983 Community Developmer Counties of Bristol, Essex, Middlesex, Noi

Block GranHUD Suffolk, Plymouth, Worcester

FEMA Individual Counties of Bristdtssex, Middgex, Norfolk,

Household Program Suffolk, Plymouth, Worcester

March Floo®001 A . : .
Hazard Mitigation Grant Counties of Bristol, Essex, Middlesex, Noi

Program Suffolk, Plymouth, Worces{é&6 projects)

February Snowstorm FEMA Publisssistance
(Feb 1718, 2003) Project Grarg

January Blizzard
(January 2223,
2005)

Hurricane Katrina FEMA Public Assistance
(August 29, 2005) Project Grants

All 14 Counties

FEMA Public Assistance

Project Grants All 14 Counties

All 14 Counties

¥ CITY OF WATERTOVBNDRAFT HAZARDTIGATION PLA®2019 UPDATE
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Disaster Name (Date

of Event) Type of Assistance Declared Areas

May RainstormFbod Hazard Mitigation Grant
May 12-23, 2006 Program

Apr i | Nor ¢ Hazard Mitigation Grant
April 15-27, 2007 Program

FEMA Public Assistance
FEMARNdividuals and Bristol, Esseliddlesex, Suffolk, Norfolk,

Statewide

Statewide

Flooding Households Program  Plymouth, Worcester
March, 2010 SBA Loan

Hazard Mitigation Grant :

Program Statewide

Tropical Storm Irene
August 2728, 2011

Hurricane Sandy
October 2730, 2012

Severe snowstoramd FEMA Public Assistance
Flooding February-8 Hazard Mitigation Grant Statewide
9, 2013 Program

) FEMA Public Assistance
Blizzard of 2015 o .
January 2628, 2015 Hazard Mitigation Grant Statewide

Program
Winter Storm Riley
and Flooding March
3-6, 2018

FEMA Public Assistance Statewide

FEMA Public Assistance Statewide

Hazard Mitigation Grant

Statewide
Program

SourceDatabase provided by MEMA

FEMARUNDEDMITIGATIONPROJECTS

TheTownof Watertownhasnot received funding from FEMA foitigation projecidoutMAPCreceived
funding to prepare h e  Tistwlazéard Mitigtion Plan andhe Town received a grant fehmis 2018
plan update. Thesegrantsare summarized in Table 3 below.

Table3: FEMAFunded MitigationPlans

Grantee/ Federal Local
Grant Project Title Scope of Work Total Cost Funding Funding
MAPC/ Development of first
PDMC Hazard hazard mitigation plan
07-01 Mitigation (17 municipalities S SRR SRl
Planning including Watertown)
Watertown/
PDMB- I—_Igzar_d Upda_te_ of _flrst hazard $20.000 $15.000 $5.000
Wat Mitigation mitigation plan
Planning

Soure: MEMAGrantsDatabase

¥ CITY OF WATERTOVBNDRAFT HAZARDTIGATION PLA®2019 UPDATE
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COMMUNITYPROFILE

Founded in 1630, Watertown was the first inland settlement in Massachusetts and initially encompassed
the present communities of Weston, Waltham and large sectibingah, Belmont, and Cambridies
becomingone of the largest American settlementissaime. Settled by Englishmen who had set sail on

the Arbella, and were led by Sir Richard Saltonstall, Watertown quickly grew to be an important center
for trade, commerce, and industry. Over the yearctnsmunity has played an important role in
Massachusetts history, once serving as the temporary seat of government during the Revolutionary War.

Located along the banks of the Charles Rteelgy Watertown is a dense community on the immediate
outskirts bBostonWith only 4.1 square miles andpmpulation 0f35,756 people, This diverse suburb
provides itgesidents with a closknit community artime access to eammic, medical, and education
centers in the Boston metropolitan area.

Today Watertown isich in ethnic diversity and culture, isashigh level of citizen involvement and many
amenities such as shopping malls, swimming pools, country and tennis clubs, skating rinks, eleven fine pa
and public transportation providing easy access tooB@std surrounding communities.

(Narrativesupplied by the community and taken from the Community Profile on the website maintained by
the Department of Housing and Community Develoameénhe Watertown Open Space and Recreation
Plan)

The Town is govezd by a ninemember Town Councilwithalo Manager acting as t
Administrative OfficerThe town maintains a website at http://www.ci.watertown.ma.us/.

According to th&JS Censug017 American Community Survey, the populatiorB&a$66 people and
there werel6,046 housing units.

Table4: WatertownCharacteristics

Population = 35,756,
1 6.7% are under age 5
15.7% are under age 18
15.4% are over age 65
10% have a disability
28.9% speak Engliskess than very well

Number of Housing Uits = 16,046

1 50% are renteroccupied housing units
1 42.6% of housing units were built before 194(

=4 —a —a -8

Sourca US Censu2017 American Community Survey
Important characteristiof Watertownto keep in mind include:

1 Watertownserves as a regional hubatidraws people from nearby communities due ta¢iesl
services and restaurants, particularly in Watertown Square and the former Arsenal site.

L 4 CITY OF WATERTOVBNDRAFT HAZARDTIGATION PLAN2019 UPDATE
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1 Watertowr®d Iscation on the Charles River pd®s important open space, some of which is owned by
the Massaalsetts Department of Conservation and Recreation, which serves as a regional resource

1 Watertownis continuously growing and continues to face development, both residential and
commercial.

T Watertownon the Massachusetts Water Resources Authority fairirdtimg waterand wastewater
services, providing the town with reliable infrastructure services

w CITY OF WATERTOVBNDRAFT HAZARDTIGATION PLAN2019 UPDATE
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SECTION 3: PLANNING PROCESS &

PUBLIC PARTICIPATION

MAPC employs asixstgpl anni ng pr oc e sazardimaigatod plaoning duiflavide dosusiry

on local needs and priorities but maintaining a regional perspective matched to the scale and nature of
natural hazard events. Public participation is a central componerg pfdbess, providing critical

infomation about the local occurrence of hazards while also serving as a means to build a base of support
for hazard mitigation activities. MAPC supports participation by the general public and other plan
stakeholders throughLocal Hazard Mitigation Plannifigams two public meetings hosted by the local
Hazard Mitigation Team, posting of the platheTow® s websi t e, and invitati
communitie3ownboards and commssionsand other local or regionalgities to review the plan and

provide comment.

PLANNING PROCESS UMY

The sixstep planning process outlined belowisbasedad he gui dance Lpcaldulti ded b
Hazard Mitigation RinningGuidance. Public participation is a central elemettisfprocess, which

attempts to faus on local problem areas and identify needed mitigation measures based on where gaps
occur in the existing mitigation efforts of the municipality. By working on municipal hazard mitigation plans
in groups of neighboringties andowrs, MAPC is able tdentify regional opportunities for collaboration

and facilitate cotmmunication between communitieplan updates, the process described below allows

staff to bring the most recent hazard information into the plandinglnew hazard occurrence data,
changes to a municipalityds existing mitigation
previous plans.

Figurel: 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

CITY OF WATERTOVBNHAZARD MITIGATIONARLS 2019 UPDATE
MAPC* PLANNING PROCESS RBLIC PARTICIPATION 11 of 124



1. Map the Hazardd MAPC relies on data from a number of different federal, statd,lacal
sources in order to map the areas with the potential to experience natural hazards. This mapping
represents a muliazard assessment of the municipality and is used as a sedeoirizgps for the
remainder of the planning process. A particularpoitant source of information is the knowledge
drawn from local municipal staff on where natural hazard impacts have occurred. These maps can
be found in Appendix B.

2. Assess the Risks & Rential Damagesd Working with local staff, criéit facilities, infastructure,
vulnerable populations, and other features are mapped and contrasted with the hazard data from
the first step to identify those that might represent particular vulnerabditiesse hazards. Land
usedata and development trends are alsoarmorated into this analysis. In addition, MAPC
develops estimates of the potential impacts of cerard events on the communMAPC drew
on the following resources to completeptiaa:

Townof Watertown ZoningOrdinance

Town of Watertown, Stornater Ordinance

Town of Watertown, Wetlands Ordinance

Townof WatertownOpen Space and Recreation PI2015

FEMA, Local Mitigation Plan Review Gu#ober2011

FEMA, Flood Insurance Rate Map#fiddlesex CountyMA, 2010
Massachudst State Hazard Miation Plan

Metropolitan Area Planning Council, GIS Lab, Regional Plans and Data.
New England Seismic NetworkstBo College Weston Observatory
NOAA National Centeior Environmental Information

Northeast States Emergency Consortium

USGS, Naonal WaterInformation System

US Censu2010 and American Community Surv2gl17

= =4 8 8 -9 _9_9_°2_°_°_2°_2°_-2°

3. Review Existing Mitigatiord Municipalities in the Boston Metropolitan Region have an active
history in hazard mitigation as most have adopted flood plain zoning districts, wetlatedsqm
programs, and other measures as well as enforcing the State building code, whichdhas stro
provisions related to hazard resistant building requirements. All current municipal mitigation
measures must be documented.

4. Develop Mitigation Strategie® MAPC works with the local municipal staff to identify new
mitigation measures, utilizing infation gathered from the hazard identification, vulnerability
assessments, and the communityds existisng mi
necessary to reduce the potential damages from hazard events. Additional information on the
devdopment of hazard mitigation strategies can be fourfdation 7

5. Plan Approval & Adoptiond Once a final draft of the plan is complete it is sent to MEdvi&e
state level review and, following that, to FEMA for approval. Typically, once FEMA t@asedpp
the plan the agency issues a conditional approval (Approval Pending Adoption), with the condition
being adoption of the plan by the municipality. Mer®imation on plan adoption can be found in
Section %and documentation of plan apgton can be fand inAppendixD.

6. Implement & Update the Plaé Implementation is the final and most important part of any
planning process. Hazard Mitigation Plans nisstlee updated on a five year basis making
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preparation for the next plan update an importantguoing activity Section 9ncludes more
detailed nformation on plan implementation.

2012 PLAN IMPLEMENTATIGNMAINTENANCE

The2012 Townof WatertownHazard Mitigation Plan contained a risk assessment of identified hazards
for thetownand mitigation measures to address the risk and vulnerability from these hazards. Since
approval of the plan by FEMA and local adoption, progress has been made on impligmef the
measureslheTownhas advanced a number of projects, includishgption of a stormwater ordinance,
stormwater drainage projectsurchase of mobile generatoes)d upgraded GIS

THELOCALMULTIPLEAZARD COMMUNITYPLANNINGTEAM

MAPC worked witthe local community representatives to organize a Local Hazard Mitigation Planning
Team forWatertown MAPC briefed the local representatives as to the desired composition of that team
as well as the need for public participation in thealglanning proess.

The Local Hazard Mitigation Planning Team is central to the planning process as it is the primary body
tasked with developing a mitigah strategy for the communifjhe local team was tasked with working
with MAPC to set plan goals, provide infation on the hazards that impact ttoevn existing mitigation
measures, and helping to develop new mitigation measures for this plan update. The Local Hazard
Mitigation Planing Team memberslape listedin Table5 below.

Table5: WatertownLocal Hazard Migation Team

Robert Quinn Fire Department

Gerald Mee Public Work®epartment

Matthew Shuman Public Work®epartment

Stevan Magoon Community Development and Planni

TheWatertownPlanning Boardnd the WatertownConservation Commissioe the primary entities

responsible foregulating development town Feedback from the Planning Board and the Conservation
Commission was assured through the participation of the DireCtnofunity Develognt and Planning,

which includes staff to both the Planning Board and Conser€atiomissorin addition, MAPC, the
Statedesignated regional planning authority fatertown works with all agencidgkat regulate

development in the region, including the listed municipal entities and state agencies, such as the MassDO
(MassHighway rred MBTA), the Department of Conservation and Recreation (open space and dams), and
the Massachusetts Water Resourcdsofityt (water supply and wastewater).

The Local HazarMlitigation Planning Team met on the following datesch 6 2018, August 102018;

and Decembed 8, 2018. The purpose ahe meetings was totroduce the Hazard Mitigation planning
program, revigv and update hazard mitigation goals, and to gather information on local hazard

mitigation issues andes or areas related to theskater meetinggocused on verifying information

gathered by MAPC staff and discussion of existing mitigation practices, the status of mitigation measures
identified in the2012 hazard mitigation plan, and potential new or revised mitigation mea3Jimes.

agendas for thee meetings are included in Appendix A.
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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, andmthanity membgare an

excellent source for information on the historic and potential impacts of natural hazard events and
particular vulnerabilities the community may face from these hazards. Their participation in this planning
process also builds undersding of tle concept of hazard mitigation, potentially creating support for
mitigation actions taken in the future to implement the plan. To gather this information and educate
residents on hazard mitigation, fhewnhosted two public meetings, one dgrhe planmg process and

one after a complete draft plan is available for review.

Natural hazard mitigation plans unfortunately rarely attract much public involvement in the Boston region,
unless there has been a recent hazard event. One of thetta@sg®ges forovercoming this challenge is to
include discussion of the hazard mitigation plan on the agenda of an existing board or commission. With
this strategy, the meeting receives widespread advertising and a guaranteedaudi¢he board or

comnssion membepus those members of theblic who attend the meetinbhese board and

commission members represent an engaged audience that is informed and up to date on many of the issu
that relate to hazard mitigation planning in the locality andlikély be irvolved in plan implementation,

making them an important audience with which to build support for hazard mitigation measures. In
addition, these meetings frequently receive press coverage, expanding the audiencettiat has

opportunity to heathe presentaon and provide comment.

The public had an opportunity to provide input toWegtertownhazard mitigation planning process
during a meetin@f the Joint Committees on Public Works and Public Safé¢cember 32018 held in
at WatertownTownHall The draft plan update was presented affawn Counaiheeting odanuary8,
2019 at WatertownTownHall. Both meetinggere publicizedn accordance witthe Masachusetts
Public Meeting Lawegs public meeting notices in Append)xBbth meahgs were boadcast on
Watertown Local Access Cable Television.

LOCALSTAKEHOLDERIVOLVEMENT

The local Hazard Mitigation Planning Team was encouraged to reach out to local stakeholders that might
have an interest in the Hazard Mitigation Plan includinghboringcommunities, agencies, businesses,
nonprofitsand other interested parties. Notice was sent to the following organizations and neighboring
municipalities inviting them to review the Hazard Mitigation Plan and submit commeiitsxa the

1 ArmenianMuseunof America 1 Watertown Heah Center
1 Athena Health 1 Watertown Mall Merchants
9 HistoricaSociety of Watertown 1 Townof Belmont
1 Oakley Country Club 1 City of Waltham
1 Perkins School for the Blind 1 City of Cambridge
1 Rotary Club of Watertown 1 City of Boston
1 Watertown Community Foundation 1 City ofh
1 Watertown Early Childhood Services
1 Watertown Free Public Library
¥ CITY OF WATERTOVBNHAZARD MITIGATIONARLS 2019 UPDATE
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The draftWatertownHazard Mitigation Plag019 Update was posted on thHEowd \sebsite for the
second public meeting. Members of theipuwdauld access the draft document and submit comments or
guestions to th€own

CONTINUINGPUBLICPARTICIPATION

Following the adoption of the plan update, the planning team will continue tdepresidents, businesses,
and other stakeholders the oppamity to learn about the hazard mitigation planning process and to

contribute information that will update ioe® s under st anding of | ocal ha
of the plan are condted by the Hazard Mitigation Implementation Team, thesbavilaced on the
Towds web site, and any meetings of the Hazard M

in accordance wittownand state open meeting laws.

PLANNINGTIMELINE

March 32018 Meeting of theWatertownLocal Hazard Mitigabn Planning Team
August 0, 2018 Meeting of theWatertownLocal Hazard Mitigation Planning Team
December 42018 First Public Meeting wilbint Committees on Public Works and P8hfiety
Decembed8, 2018 Meeting of theWNatertownLocal Hazard Mitigtion Planning Team
January 8, 2019 Second Public Meetingth WatertownTown Council

TBD Draft Plan Update submitted to MEMA
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SECTION 4: RISK ASSESSMENT

The risk assessment analyzes the paltewtiural hazards that could occur withi@Townof Watertown

as well as the relationship between those hazards and current land uses, potential future deyatupment
critical infrastructurdhis section also includes a vulnerability assessmegstitinates the potential
damages that could result from certain large scale natural hazard events.

In order to updatéVatertowrd ssk assessment, MAPC gathered th&t necently available hazard and
land use data and met wiffiownstaff to identifychames in local hazard areas and development trends.
MAPC al so used FEMAOs damage estimation softwar

OVERVIEW OF HAZARBSID IMPACTS

The Massachusetts Hakafitigation Plan provides an-@epth overview of natural hazards in
MassachusettBrevious state and federal disaster declarations since 1991 are summarizaile?.

Table 6below summarizeéke hazard risks foWatertown This evaluation takes into account the
frequency of the hazard, histalaecords, and variations in land uséhis analysis is bad on the
vulnerability assessment in the Massach@satésHazard Mitigation Plaifhe statewide assessment was
modified to reflect local conditionsWatertownusing thelefinitions for hazat frequency and severity
listed below. Based on this, fhewnset an overall priority for each hazard.

Table6: Hazard Risks Summary

Hazard Frequency Severity
Massachusetts Watertown Massachusetts Watertown
Flooding High Medium Serioudo Serious
extensive
Dam failures Low Low Extensive Extensive
Coastal Hazards High N/A Serious N/A
Tsumani Very Low N/A Extensive N/A
Hurricane/Troal Storm Medium Medium Serious Serious
Tornadoes Medium Low Serious Minor
Thunderstorms High High Minor Minor
Nobeaster High High Minor Minor
Winter-Blizzard/Snow High High Minor Minor
Winter-Ice Storms Medium Medium Minor Minor
Winter Ice Jams Low N/A Serous N/A
Earthquakes Very Low Very Low Serious Serious
Landslides Low Low Minor Minor
Brush fires Medium Low Minor Minor
Major UrbanFires Low N/A Minor N?A
Extreme Temperatures Medium Medium Minor Minor
Drought Low Low Minor Minor

SourceMassachusetts State Hazard Mitigation Plan, 2013, modified/é&ertown
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DefinitionsUsed in the Commowealth of Massachusetts Statéazard Mitigation Plan

Freguency
1 Very low frequency: events that occur less frequently than once in 100 years (less than 1% per,

1 Low frequency:events that occur from oncésthyears to once in 100 years (1% to 2% pgzar).

1 Medium frequencyevens that occur from once in 5 years to oncgG years (2% to 20% per year).

1 High frequency events that occur more frequently than once in 5 years (Greater than 20% per

Severity

I Minor: Limited and scattered propertyathage; limited damage to publinfrastructure and essential
services not interrupted; limited injuries or fatalities.

9 Serious:Scattered major property damage; some minor infrastructure damage; essential servict
briefly interrupted; some injuries dadfatalities.

I ExtensiveWidespread major property damage; major public infrastructure damage (up to sevel
days for repairs); essential services are interrupted from several hours to several days; many ir
and/or fatalities.

i CatastrophicPropertyand public infrastructure destroyed; essential services stopped; numerous
injuries and fatalities.

It should be oted that ®veralof the hazards listed in the Massachus§ttge Hazard Mitigatio plan are

not applicable to th& ownof Watertown Due to itsnlandlocaionaway from the coastoastal hazards
including Sunamiand Storm Surgare not applicableto Watertown Due to the lowncidence of wildfires

in proximity to developedreas in WatertownlViajor Urban Fires are also not applicable to tbisn In
addition, ice jams are not a hazard for ttevn The US Army Corps Ice Jam Database shows no récord o
ice jams iWatertown

FLOODBRELATED HAZARDS

Floodingwas the most preVent serious natural hazard identified by local official/etertown Flooding

is generally caused by hurricanes,Gldbacliida¢east er s,
change has the potential to exacerbate these issues over time with the potential for changing rainfall
patterns leading to heavier storms.

REGIONALLY SIGNINTALOODS

There have been a number of major floods that have affected the Meston reign over the lassixty
years.Significant floockeventghat have impactedVatertowninclude:

August 1954
March 1968
January 1979
April 1987
October 1996
June 1998
March 2001
April 2004
May 2006
April 2007
March 2010

- -4 -2 -a -a -—a -—a -a -—a _-a _-a
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Local data for previous flooding occurcen are not collected by tAewnof Watertown The best

available local data is for Middlesex County through the Nati&gma&ironment&hformatiorCenter (see

Table 7). Middlesex County, which includesTinanof Watertown experienced0 flood eventsriom

1996 62017. No deaths or injuries were reported and the total reported property damage in the county
was $1.9 million dollars. Of that total, $35.2 million igibtited to the two major events of March 2010.

Table7: MiddlesexCounty Flood Events] 996 to 2018
Date Deaths Injuries Property Damage
1/29/1996 0 0 0
4/17/1996
9/18/1996
10/21/1996
10/22/1996
3/10/1998
3/11/1998
5/12/1998
6/14/1998
6/15/1998
6/17/1998
4/22/2000
4/23/2000
3/22/2001
3/23/2001
3/31/2001
4/1/2001
4/2/2004
4/15/2004
3/29/2005
10/15/2005
10/15/2005
10/15/2005
5/13/2006
7/11/2006
10/ 28/2006
4/16/2007
2/13/2008
5/27/2008
6/24/2008
6/29/2008
8/10/2008

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

100,000
100,000
125,000
5,000,000
2,000
5,000
25,000
0
3,000
10,000
5,000
0 15,000

O O O O O O O 0O 0O 0O OO0 OO O 0O 0O o0 O o oo oo o o o o o o o
O O O O O O O 0O 0O OO0 OO OO OO0 O oo oo oo o o o o o o o
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Date
8/10/2008
9/6/2008
12/12/2008
3/14/2010
3/29/2010
4/1/2010
8/28/2011
10/14/2011
6/8/2012
6/23/2012
7/18/2012
10/29/2012
6/7/2013
7/1/2013
7/23/2013
9/1/2013
3/30/2014
7/27/2014
8/31/2014
10/22/2014
10/23/2014
12/9/2014
12/9/2014
5/31/2015
8/4/2015
8/15/2015
8/15/2015
9/30/2015
4/6/2017
6/27/2017
7112/2017
7/18/17
8/2/2017
10/25/17
10/30/2017
1/12/2018
1/13/2018

Deaths

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

Injuries
0

O O O O O O O O O O O O O 0O 0O O 0O O o O o O o0 O o o o o o o o o o o o o

Property Damage
40,000
15,000
20,000

26,430,000
8,810,000
0
5,000
0
0
15,000
5,000

10,000
35,000

20,000

5,000
30,000

50,000
75,000
0
0
1,000
1,000,000
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Date Deaths Injuries Property Damage
4/16/2018 0 0 0

6/25/2018 0 0 15,000

Source: NOAA, Nation&nvironmental InformatiGenter

The mostevere flooding since the previous plan occurred gliMisxch 2010, when a total of 14.83

inches of rainfall accumulation was recorded by the National Weather Service (NWS). The weather
pattern that consisted of early springtime prevailing westerly whiadsrtoved three successive storms,
combined with trapal moisture from the Gulf of Mexico, across New England. Torrential rainfall caused
March 2010 to be the wettest month on record.

One indication of the extent of flooding is the gage height at tlaeest USGS streamflow gauging
station, which is oretiCharleRiver in nearby WalthanThe USGS gage height, shown in Figure 2,
reached 75 feet on March 162010 and over 6 feeton Marct31, 2010. Average gage height in April
isabout 4feet.

Figure 2USGS Flow Gage Data f@harlesRiver, March 2010

USG5 81184588 CHARLES RIVER AT HALTHAH, HA
8.8
7.8
!
o 6.8
[
»
£
£ 5.8
-
W
=
¢ 4.8
m
L]
3.8
)
Har Har Har Har Apr Apr
a6 13 20 27 a3 18
20180 2018 2018 2810 2810 2018
— Gage height B Heasured gage height
== Period of approved data
Graph courtesy of the U.5. Geological Suruey
Source: United States Geological Survey
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OVERVIEW OFOWNWIDE FLOODING

The Charles River is the predominant source of potential flood waters in Watertown. Flood zones line the
riverbanks, though they are generally constricted to tha mnmediately adjacent to the waterway. Most
actual flooding occurs upstream of the Waiemn Dam. Groundwater sourced flooding of basements is

also relatively common across many different parts of the Town.

Information on flood hazard areas was éakfrom two sources. The first was the National Flood Insurance
Rate Maps. The FIRM flooohes are shown on Mapr8Appendix B. The second was the Watertown
Hazard Mitigation TeamThe locally identified areas of flooding described below were idedtly

Town staff as areas where flooding ocawutside of the FIRM flood zones.

POTENTIAILLOOD HAZARD AREAS

Information on potential flood hazardesrs was taken from two sourcéle first was the National Flood
Insurance Rate Maps. The FIRM floodszareeshown on Map 3 in Appendix B and their definitions are
listed belowMost of the FIRM flood zones in Watertown are located along the Charles River.

Flood Insurance Rate Magpone Definitions

Zone A (1% annual chancejone A is the flood insurance rate zone that corresponds to theed00
floodplainsthat are determined in the Flood Insurance Study (FIS) by approximate methods. Becau
detailed hydraulic analyses are not performed for such areas, no BFEs (baséeflatidres) or depths
are shown within this zone. Mandatory flood insurance purcloaseneents apply.

Zone AE and A1A30 (1% annual chancejones AE and AA30 are the flood insurance rate zones tha
correspond to the 10Qear floodplains that are detenined in the FIS by detailed methods. In most
instances, BFEs derived from the datdildraulic analyses are shown at selected intervals within this
zone. Mandatory flood insurance purchase requirements apply.

Zone X(0.2% annual chanceJone X500 ishe flood insurance rate zone that correspdadhe 506
year floodplains that are deermined in the Flood Insurance Study (FIS) by approximate methods. B¢
detailed hydraulic analyses are not performed for such areas, no BFEs (base flood elevatamib¥
are shown within this zone.

LOCALLY IDENTIFIREAS OF FLOODING

In additionto the FIRM flood zonaaformation owtherareas subject to flooding was provided the
Watertown Local Hazard Mitigation Tealhesed_ocally Identified Areasf &looding)are shown in

Table 8. Thesareas do not necessarily coincide with the flood zones from the FIRM maps. Some may be
areas that food due to inadequate drainage systems or other local conditions rathént¢hton within a

flood zone.The numdrsin Table8c or r espond t o the numbers on Map
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Table8: Locally Identified Areas of Flooding
Map ID Name Descripion
: During severe storms flooding can occur directly alorghtireon
1 Charles River this stretch of the Charles River, above the dam.

Cunniff Elementary

2 School Basement flooding from groundwater.
Watertown High .

3 School Basement flooding fronr@undwater.

4 NPl Basement flooding from groundwater.
Headquarters

7 Rutland Street Basement flooding of homes from groundwater.
Arlington Streeand . .
Keith Sieet Flooding was caused after a series of thse@ms

REPETITIVE LOSSCEHTRES

There are no repetitive loss structures in Watertown. As defined by the Community Rating Sysiem (CRS
the National Flood Insurance Program (NFIP), a repetitive loss property is any property which the NFIP ha
paid two or more flood claims of ¥I00 or more in any given X@ear period since 1978. For more

information on repetitive losses &gp://www.fema.gov/business/nfip/replps.shtm

Potential flooding damages Watertownhavebeen estimated using HAZMSI. Total losses are
estimated at 5.6 million for a 100year flood event and $9.1 million for a 500year flood event.
Other potential impacts are detailed Trable 32.

Based on the record of previous occurrences flgpadierts inWatertownare a mediunfrequencyevent
as defined by the Massachusetts State Hazard Mitigation Plan. This hazard mé&pwcooce in 5
years to onceni 50 years (2% to 20% per year) in Watertown

DAMS AND DAM FAILURE

Dam failure can arise from ontypes of situations. Dams can fail because of structural problems
independent of any storm event. Dam failure can follow an earthquake by causing structural damage.
Dams can fail structurally because of flooding arising &storm or they can overpiue to flooding.

In the event of a dam failure, the energy of the water stored behind even a small dam can cause loss of
life and property damage if there are people or buildings downstream. The number of fatalitiess from
dam failure depends on treamount of warning provided to the population and the number of people in
the area in the path of the damés fl oodwaters.
in the 19 century without the benefits of neod engineering or constroctioversight.

Dam failure is a highly infrequent occurrence but a severe incident could result in loss of lives and
significant property damageéiccordingo theAssociation of State Dam Safety Officitisee dams have
failed inMassachusetiimce 1981, one of which resulted in a deallihere has not been a dam failure
incident inVatertown
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According to data provided by the Massachusetts Department of Conservation and R¢BD€&tjord

the townthereis one danfocated in Watertown, the Watertowbam on the Charles River, owned by the
MA Department of Conservation and Recregger Figure 3)The Town coordinates with DCR at this dam
and others up and downstream on the Charles River to maintain an appreguehief flow during storm
events tananage flooding to the extent possible.

In addition to the Watertown Dam, teaare also several upstream dams on tributaries of the Charles that
could have an impact on Watertown should they fail. These includervgooslaned by the City of

Cambridge Water Department in Weston and Walthailmh e Nor umbega Reservoir
Dam, and Weston Reservoir Dam in Weston, operated by the Massachusetts Water Resources Authority

The Watertown Dam and upstream dames summarized in Tab8according o river or stream,
ownershipand hazard potentialDCR defines dam hazapbtentialclassifications as follows

life is not expected.

DCR Dam Hazard Classification

High: Dams lodad where failure or misperation will likely cause losklidle and serious damage to
homes(s), industrial or commercial facilities, important public utilities, main highways(s) or railroad

Significart: Dams located where failure or fojgeration mg cause loss of life and damage home(s),
industrial or comancial facilities, secondary highway(s) or railroad(s)

Low: Dams located where failure or roigeration may cause minimal propedigmage to others. Loss of

Table9 Inventory of Dams inand Upstream ofWatertown

Dam Name RiverStream Owner/Operator | Owner Type | Hazard Potential
Classification
Canbridge Reservoir| Hobbs Brok City of Cambridge| Municipal Significant Hazard
Norumbega Dam#1 | Seaverns Brook | DCR/MWRA State HighHazard
Norumbega Dam#2 | Seaverns Brook | DCR/MWRA State SignificanHazard
Norumbega Dam#3 | Seaverns Brook | DCR/MWRA State Signifcant Hazard
Norumbega Dam#4 | Seaverns Brook | DCR/MWRA State High Hazard
NorumbegaEastDike | Seaverns Brook | DCR/MWRA State HighHazard
Schencks Pond Dam| Seaverns Brook | DCR/MWRA State High Hazard
Stony Brook Reservg Stony Brook City of Cambridge| Municip& High Hazard
Watertown Dam Charles River DCR State SignificanHazard
Weston Reservoir Pine Brook DCR/MWRA State HighHazard

There are no records of dam failures in Watertown or upstream commBagies.on the record of

previous occurrencemm failure inWatertownis alow frequencyevent as defined by the Massachusetts
State HazardMitigation Plan. This hazard may occur less frequentlyti@nin 50 years to once in 100
years (1% to 2% per year
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Figure3 Aerial View of the Watertown Dam

Source: Watertown Dam Emergency A&ian

WINDRELATED HAZARDS

Wind-related hazards include hurricanes, tropical storms, and tornadossll as high winds during
nnrdeast er s aimfdrmatidrom widdeelated razamiscan be found on Mam Appendix

B. The hazardnapping indicates that the 18@ear wind speed in Watertown is 110 miles per hour. No
tornadoes have been recorded in Watertown.
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Downed trees and limbs can be a problem due to weather conditions such as strong wind ocoweavy sn
and ice. Tree limbs camwn power and communication lines and impact major roadwags.
combination of wind and snow caused signifigawer linedamage duringthe 2018 or 6 east er

HURRICANES AND TRAPISTORMS

A hurricane is a violent wind arenstorm with wind spds o0f74 to 200 miles per hou hurricane is
strongest as it travels over the ocean and is particularly destructive to coastal property as the storm hits
land. Given its locatiomot too distant frorthe coast, th& ownof Watertownd entire aea is vulnerabléo
hurricanes, whidtcur between June and November. A tropical storm has similar characteristics, but wind
speeds are below 74 miles per ho8imce 1900, 39 tropical storms have impacted New England (NESEC).
Massachusettasexperienced approximately2 tropical storms, nine Category 1 hurricanes, five

Category 2 hurricanes and one Category 3 hurricane.

No hurricanes have tracked directly through Watertown. However, as shown irirvgmpgndix Ba
tropical storntracked just west of Watertown through Waltham ir618and another trackefuist east of
WatertownthroughBrighton in 244. A hurricane orterm track is the line that delineates the path of the
eye of a hurricane or tropical storhetownalsoexperiencethe impacts of the wind and rain of
hurricanes and tropical storms regardless of whether the storm track passedthi@tmygh

Table10: Hurricane Records for Massachusetts, 1982012

Hurricane Event Date
Great New England Hurricane September 21, 938
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 Septemler 27, 1985
Hurricane Bob August 19, 1991
Hurricane Earl September 4, 2010
Tropical Storm Irene August 28, 2011
Hurricane Sandy October 2930, 2012

SourceNational Oceanic and Atmospheric Administration

Hurricane intensity is measured accordirtggdaffir/Simpson scale, which categorizes hurricane intensity
linearly based upon maximum sustained wirei®metric presse, and storm surge potentidhese are
combined to estimate potential damage. The following gives an overview of the wind spegets and
range of damage caused by different hurricane categories:
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hh
Stale No. (Category) Winds(mph)  Surge (ft)  PotentialDamage

1 74 6 95 4-5 Minimal

2 96 6 110 6-8 Moderate

3 1116130 9-12 Extensive

4 131 0155 13-18 Extreme

5 > 155 >18 Catastrophic
Source: NOAA

Hurricanes typically have regional impacts beyond their immediate tracks. Falling trees and branches are
a significant problem because thegn result in power outages when they fall on power lines or block

traffic and emergency routesiurricanes are sownwide hazard inWatertown Potential hurricane

damages toNVatertownhave keen estimated using HAZMS!. Total damages are estimated a24.8

million for al00-Yearhurricane and $12.5 million for a500-Yearhurricae. Other potential impacts

such as debris generation and sheltering naegsletailed inTable30.

Based on records of previous occurrences, hurricAasariownare a medium frequency event as
defined by the Massachusetts State Hazard &tibg Pla. This hazard occurs from once in 5 years to
once in 50 years, or a 2% to 20% chance per year.

TORNADOS

A tornado is a violent windstorm characterized liwisting, funneshaped cloudThese events are

spawned by thunderstorms aoctasionally by hupanes, and may occur singularly or in multiples. They
develop when cool air overrides a layer of warm air, causing the warm air to rise rapidly. Most vortices
remain suspended in the atmosphere. Should they touch down, they becamefadiestructiorsome
ingredients for tornado formation include:

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

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

1 Increasing wind speed with altituidethe lowest 10,00 feet of the atmosphere (i.e., 20 mph at
the sirface and 50 mph at 7,000 fegt

1 Very warm, moist air near the ground with unusually cooler air aloft

1 A forcing mechanism such as a cold front or leftover weather boundary from previ@iosho
thunderstormctivity

Tornado damage severity is measured by the Fujita Tornado Scale, in which wind speed is not measured
directly but rather estimated from the anmt of damage. As of Februaty 2007, the National Weather
Service began rating taados using the Earited Fujitascale (Eicale), which allows surveyors to create
more precise assessments of tornado severity. HoalEks summarizéd Table 11below:
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Fujita Scale

F Number Fa_lstest &
mile (mph)

0 40072

1 730112

2 1136 157

3 158 ¢ 207

4 208 0 260

5 2610 318

Tablel1: Enhanced Fujita Scale
Derived

3-second
gust (mph)
45078
790117
1180161
162 0 209
2100 261
262 0 317

EF Number

0
1
2
3
4

5

3-second
gust (mph)
65 0 85

86 6 109
1100137
138 0 167
168 0 199
200 0 234

Operational EF Scale

EF Number
0
1
2
3
4

5

3-second
gust (mph)
65 0 85
860110
1110135
136 0 165
166 0 200
Over 200

Source: Massachusetts State Hazard Mitigation Plan, 2013

The frequency of tornadoes in eastern Massachusetts is verage, there are six tornadoesat

touchdown somewhere ir tHortheast region every yeafhe strongest tornado in Massachusetts history

was the Worcester Tornado in 1953. The most recent tornado events in Massachusetts were in Springfielc
in 2011 and in Revere in 2014. The Springfielchado caused significant damage and resultefidun

deaths in June of 2011. The Revere tornado touched downinCaetseeo ved nor t h i nto
business district along Broadwagdng near the intersection of Routes 1 and 60. The path was tes mil

long and 3/8 mile wide, with wind spds up to 120 mileger hour Approximately 65 homes had

substantial damages and 13 homes and businessesewnelereduninhabitable.

There have been no recorded tornadoes inTinenof Watertown Sincel955 therehave been 8

tornadoes in surrounding Middlesex County recorded by the Tornado History Project. Two of these were
F3 tornalos, and four were F2. These tbBnadoes resulted in a total of one fatality and six injuries and
$38.8 million in dmages, as sumarized in Thle 12.

Table12: Tornado Records favliddlesexCounty

Date Fujita | Fatalities| Injuries | Width | Length Damage
10/24/1955 1 0 0 10 0.1 | $500-$5000
6/19/1957 1 0 0 100 0.5 | $50-$500
7/11/1958 2 0 0 17 1.5 | $50K-$500K
8/25/1958 2 0 0 50 1 | $500-$5000
7/3/1961 0 0 0 10 0.5 | $5K-$50K
7/18/1963 1 0 0 50 1 | $5K-$50K
8/28/1965 2 0 0 10 2 | $50K-$500K
7/11/1970 1 0 0 50 0.1 | $5K-$50K
10/3/1970 3 1 0 60 35.4 | $50K-$500K
7/1/1971 1 0 1 10 25.2 | $5K-$50K
11/7/1971 1 0 0 10 0.1 | $50-$500
7/21/1972 2 0 4 37 7.6 | $500K-$5M
9/29/1974 3 0 1 33 0.1 | $50K-$500K
7/18/1983 0 0 0 20 0.4 | $50-$500K
9/27/1985 1 0 0 40 0.1 | $50-$500K
8/7/1986 1 0 0 73 4 | $50K-$500K
8/22/2016 1 0 0 400 .85 | $10K

Source: The Tornado History Project
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Buildings constructed priorciarrentouilding codes may be more vulnerable to damages caused by
tornadoes. Evacuation of impacted areas may be required on short notice. Sheltering and mass feeding
efforts may be required along with debris clearance, search and rescue, and emengeaiy fredical
services. Key routes may be blocked by downed trees and other debris, and widespread power outages
are also typically associated with tornadoes.

Although tornadoes are a potenttalvnwide hazard inWatertown tornado impacts are relatiyel

localzed compared tsevere storms and hurricari@amages from any tornado Watertownwould

greatly dependon the track of the tornadd@he greatest economic damage would likely result from a
tornado striking the tgoWatedosn Soguarasre ArcenaaStreetl i st r i ct

Based on the record of previous occurrences sin€é I6Bado events Watertownare a low

frequency event as defined by the 2013 Massachusetts State Hazard MitigatiohHddmazard may
occur from once in 5@wgrs toonce in 100 years (1% to 2% per year).

NORGEASTERS

A northeast coast al stor m, k n o watockaise wind circolatibne a st e
around a lowpressure center. Featuring strong northeasterly winds blowing in frocedneovercoastal

areas, nordeasters are relatively common in the
year. The storm radius of a nordeaster can be a

winds of 10 to 40 mph withusts of ugo 70 mph. These st@rare accompanied by heavy rain or snow
depending on temperatures. Previous occurrences @dsters include the followjnvghichare listed in
the MassachusgtState Hazard Mitigation Plaoi, have occurred sirce

Table 13: Nord e a Everdsfor Massachusetts, 1978 2015

Nor O eEvent er Date
Blizzard of 1978 February 1978

Severe Coast al St or r October 1991
Great Nor deaster December 1992

Bl i zzard/ Nor 6 eas January 2005

CoastalSt or m/ Nor 6 east Odober2005
Severe Stor ms, I nl and «  April 2007
Wi nter Storm/ Nor @ January 2011
Severe Storm/ Nor & October2011

Blizzard of 2013 February 2013

Blizzard of 2015 January 2015

March 2015Nor 6east er s March 2015
Manyof the historic flood events identified in ¢t
including the o6Perfect Stormdé event in 1991. Mo
and February 2013January 2015w e r e | ar g ehatraused sgaificanesnosvfalitamouvierch
2015 saw four nordeasters Waterioerh br ought signi fi
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Watertownis vulnerable to both the wind and precipitatibat accompany o r 6 e Hightwiads san
cause damage to structures)daltrees, and downed power lines leading to power outages. Intense
rainfall can overwhelm drainage systems causing localizedrftpotirivers and streams as well as urban
stormwater ponding and localized flooding. Fallen tree limbs as well as heavgsnonulation and
intense rainfall can impede local transportation corridors, and block access for emergency vehicles.

The entirdlownof Watertowncould be at risk from the wind, ramr s now i mpacts from
depending on the track and radiathe stormDueto its inland locatiqnhe townwould not be subject to
coastal hazards.

Based on the record of previous occurrencesy 0 e aV¥aterowrsare high frequency evenss
defined by the 2013 Massachusetts State Hazard Mitigation Phashazard may occur more frequently
than once in 5 years (greater than 20% per year).

SE¥RE THUNDERSTORMS

While less severe than the other types of storms discussed, thunderstorms can lead to localized damage
and represent a hazard risk for commaesitiA thunderstorm typically features lightning, strong winds, rain
and/or hail. Thunderstoesometime give rise to tornados. On average, these storms are only around 15

miles in diameter and last for about 30 minutes. A severe thunderstorm can imdsadé @lose to 60
mph and rain sufficient to produce flooding. fvais entire area is peintially subject to severe
thunderstorms.

The best available data on previous occurrences of thunderst®katentownis for Middlesex County
through the Nadnal Environmental InformatiGenter §. Between the years 2006 ar2d17 NEC

records show?2 thunderstorm events in Middle§€ounty (Table 14 These storms resulted in a total of
$1,631,000 in property damages. There were no injuries or deathsrtexh

Table14: MiddlesexCounty Thunderstorm Events, 2006 2018

Date Type Magnitude | Deaths | Injuries | Damage
4/1/2006 | Thunderstorm Wind 50 0 0 8000
5/21/2006 | Thunderstorm Wind 61 0 0 95000
6/23/2006 | Thunderstorm Wind 50 0 0 30000
7/11/2006 | Thunderstm Wind 50 0 0 10000
7/21/2006 | Thunderstorm Wind 50 0 0 35000
7/28/2006 | Thunderstorm Wind 50 0 0 15000
8/2/2006 | Thunderstorm Wind 50 0 0 15000
5/16/2007 | Thunderstorm Wind 50 0 0 0
6/27/2007 | Thunderstorm Wind 50 0 0 0
7/6/2007 | Thunderstorm Wind 50 0 0 0
7/9/2007 | Thunderstorm Wind 50 0 0 0
7/15/2007 | Thunderstorm Wind 50 0 0 0
7/28/2007 | Thunderstorm Wind 50 0 0 0
7/29/2007 | Thunderstorm Wind 50 0 0 0
8/17/2007 | Thunderstorm Wind 50 0 0 0
9/8/2007 | Thunderstorm Wind 50 0 0 25000
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Date Type Magnitude | Deaths | Injuries | Damage
5/27/2008 | Thunderstan Wind 50 0 0 8000
6/10/2008 | Thunderstorm Wind 50 0 0 20000
6/23/2008 | Thunderstorm Wind 50 0 0 5000
6/24/2008 | Thunderstorm Wind 50 0 0 5000
6/27/2008 | Thunderstorm Wind 50 0 0 5000
6/29/2008 | Thunderstorm Wind 50 0 0 10000
7/1/2008 | Thunderstorm Wind 50 0 0 20000
7/2/2008 | Thunderstorm Wind 50 0 0 5000
7/3/2008 | Thunderstorm Wind 50 0 0 15000
7/19/2008 | Thunderstorm Wind 50 0 0 8000
7/20/2008 | Thunderstorm Wind 50 0 0 5000
7/27/2008 | Thunderstorm Wind 50 0 0 5000
8/3/2008 | Thunderstorm Wind 50 0 0 5000
8/7/2008 | Thunderstorm Wind 50 0 0 5000
9/9/2008 | Thunderstorm Wind 50 0 0 8000
5/9/2009 | Thunderstorm Wind 50 0 0 2000
5/24/2009 | Thunderstorm Wind 50 0 0 15000
7/7/2009 | Thunderstorm Wind 50 0 0 1000
7/8/2009 | Thunderstorm Wind 50 0 0 20000
7/26/2009 | Thumderstorm Wind 50 0 0 15000
7/31/2009 | Thunderstorm Wind 50 0 0 30000
5/4/2010 | Thunderstorm Wind 50 0 0 30000
6/1/2010 | Thunderstorm Wind 50 0 0 5000
6/3/2010 | Thunderstorm Wind 50 0 0 20000
6/5/2010 | Thunderstorm Wind 50 0 0 40000
6/6/2010 | Thunderstoriwind 50 0 0 100000
6/24/2010 | Thunderstorm Wind 50 0 0 30000
7/12/2010 | Thunderstorm Wind 50 0 0 50000
7/19/2010 | Thunderstorm Wind 50 0 0 25000
6/1/2011 | Thunderstorm Wind 50 0 0 5000
6/9/2011 | Thunderstorm Wind 50 0 0 15000
8/2/2011 | Thunderstorm Wind 50 0 0 1000
8/19/2011 | Thunderstorm Wind 50 0 0 15000
6/8/2012 | Thunderstorm Wind 50 0 0 25000
6/23/2012 | Thunderstorm Wind 45 0 0 5000
7/4/2012 | Thunderstorm Wind 50 0 0 10000
7/18/2012 | Thunderstorm Wind 70 0 0 350000
9/7/2012 | Thunderstorm Wind 50 0 0 10000
9/8/2012 | Thunderstorm Wind 40 0 0 3000
6/17/2013 | Thunderstorm Wind 50 0 0 25000
6/18/2013 | Thunderstorm Wind 45 0 0 10000
6/24/2013 | Thunderstorm Wind 45 0 0 3000
7/23/2013 | Thunderstorm Wind 50 0 0 20000
7/29/2013 | Thunderstorm Wind 50 0 0 5000
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Date Type Magnitude | Deaths | Injuries | Damage
7/3/ 2014 | Thunderstorm Wind 50 0 0 75000
7/7/2014 | Thunderstorm Wind 87 0 0 100000

7/15/2014 | Thunderstorm Wind 50 0 0 25000

7/28/2014 | Thunderstorm Wind 50 0 0 50000
9/6/2014 | Thunderstorm Wind 50 0 0 15000

5/28/2015 | Thunderstorm Wind 45 0 0 5000
8/4/2015 | Thunderstorm Wind 50 0 0 40000

8/15/2015 | Thunderstorm Wind 50 0 0 25000

2/25/2016 | Thunderstorm Wind 50 0 0 30000

3/17/2016 | Thunderstorm Wind 45 0 0 5000

7/22/2016 | Thunderstorm Wind 50 0 0 14,000

7/23/2016 | Thunderstorm Wind 50 0 0 0

8/22/2016 | Thunderstan Wind 50 0 0 0

9/11/2016 | Thunderstorm Wind 50 0 0 10,000

5/18/2017 | Thunderstorm Wind 50 0 0 0

6/13/2017 | Thunderstorm Wind 52 0 0 0

6/23/2017 | Thunderstorm Wind 52 0 0 1,000

6/27/2017 | Thunderstorm Wind 50 0 0 0

7/12/2017 | Thunderstorm Wind 50 0 0 0
8/2/2017 | Thunderstorm Wind 50 0 0 0
9/6/2017 | Thunderstorm Wind 50 0 0 0

5/15/2018 | Thunderstorm Wind 40 0 0 0

6/18/2018 | Thunderstorm Wind 50 0 0 0

6/25/2018 | Thunderstorm Wind 43 0 0 0

*Magnitude refers to maximum wind speed
SourceNOAA, NationalEnwionmental InformaticBenter

Severe thunderstorms areavnwide hazard forWwatertown Thetownris vulnerability to severe
thunderstorms is similar to thabh@feastersHigh winds can cause fallitrges and power outages, as
well as obstruction of keputes and emergency access. Heavy precipitation may also cause localized
flooding, both riveria and urban drainage related.

Based on the record of previous occurrences, stuerderstorms iWatertownare high frequency
events as defined by the 201@assachusetts State Hazard Mitigation Plan. This hazard may occur more
frequently than once inyears (greater than 20% per year).

WINTER STORMS

Winter storms, including heavyw®n blizzards, and ice stornase the most common and most familiar of
the r egi on 0 affechlarge gaogtaphictateas.tThe majority of blizzards and ice storms in the
region cause more inconvenience than they do serious property damage, injuries, or deaths. However,
periodically, a storm will occur which is a truasies, and necessitategense largescale emergency
responseThe impacts of winter storms are often related to the weight of snow and ice, which can cause
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roof collapses andlso causes tree limbs to fall. This in turrcaase property damage and patéal
injuriesPower otages may also result frofallen trees and utility lines.

Winter storms ara potentialtownwide hazard inWatertown The average annual snowfslatertown

is48-72 inches (see Map 6 in Appendix Byumber of public $ety issescan arise during snow storms.
Impassible streets are a challenge for emergency vehiclesfact r@sidents and employe&now

covered sidewalks force people to walk in streets, which are already less safe due to snow, slush, puddles
and ice.Large ples of snow can also block sight lines for driyensicularly at intersectiondot all

residents are able to clear their properties, egpby the elderlyRefreezing of melting snow can cause
dangerous roadway conditioris.addition, tansit operaibns may bempacted, as they were in the 2015
blizzard which caused the closure of the MBTA system for one day and limited @esecesal transit

lines for several weeks.

HEAVY SNOW AND BIARDS

A blizzard is a winter snow storm with sustainedequént wind gusts to 35 mph or more, accompanied

by falling or blowing snowvhich reducessibility to or below % mile. These conditions must be the
predominant condition overtareehour period. Extremely cold temperatures are often associated with
blizzard conditions, but are notfarmal part of the definitionThe hazardelated tothe combination of

snow, wingand low viddility significantly increaseghentemperaturesirop below 20 degrees.

Winter storms are a combination hazard because they oft®lve wind, iceand heavy snow fall. The

Nati onal Weather Service defines oOfowiachegofsnow f a
snowfall within a 12 hour period. Winter Storm
counterdockwise wind circulation around a ipressure center often resulting in heavy snow, high winds,

and rain.

The Northeast Snowfall Impact Scale (NE&i®loped by Paul Kocin of The Weather Channel and Louis
Uccellinof the National Weather Servic&dcin and Uccellini, 20Q4haracterizes and ranks high impact
northeast snowstorms. These storms have large areas of 10 inch snowfall accumulations and greater. NE:
has five categories: Extreme, Crippling, Major, fiegni, and Notable. NESIS scames a function of the

area affected by the snowstorm, the amount of snow, and the number of people living in the path of the
storm. The largest NESIS values result from storms producing heavy snowfall over large iadadehat

major metropolitan centerThe NESIS categories are summaiizédble 1below:

Table15: NESIS Categories

Category NESIS Value Description
1 102.499 Notable
2 2.503.99 Significant
3 4065.99 Major
4 609.99 Crippling
5 10+ Extreme

Source: Massachusetts State Haaditigation Plan, 2013
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The most

significant

W i

Nt erofst by M8 ,ih whictteet r dns s

feet of snowfall and multiple day closures of roadways, businesses, and scifatisttbwn blizzards
and severe wintestorms have occurred in the following yesinewn in Table 16

Tablel16: Severe Winter Storm Records for Massachusetts
Severe Winter Storm Even

Blizzard of 1978
Blizzard
Blizzard

Severe Snow Storm
Severe Snow Storm
Severe Snow Storm
Severe Snow Storm
Severe Snow Storm
Severe Snow Storm
Severe Snow Storm
Blizzard of 2013
Blizzard of 2015
Severe Snow Storm

Date
February 1978
March 1993
January 1996

March 2@1
December 2003
January 2004
January 2005

April 2007
December 2010
January 2011
February 2013
January2015
March 2018

Source: National Oceanic addimospheric Administration

TheTownof Watertowndoes not keep local records of winter storms. DatMiddlesexCounty, which
includedVatertown is the best available data to help understigprevious occurrences angpacts of
heavy snow eventdccording to National Climate Data CentdEC) records, from 1996 to 2@,
MiddlesexCounty experienced5 heavy snowfall events, resultingpaninjuries or deathand $£29,000
in property dama@g. SeeTable 17for and heavy snow events and impactsliddlesexCounty.

Tablel7: Heavy SnowEvents andimpacts inMiddlesexCounty, 2000 to 2018

Date Type Deaths | Injuries | Property Damage
1/13/2000 Heavy Snow |0 0 0
1/25/2000 Heavy Snow |0 0 0
2/18/20 00 Heavy Snow |0 0 0
12/30/2000 Heavy Snow |0 0 0
1/20/2001 Heavy Snow |0 0 0
2/5/2001 Heavy Show | O 0 0
3/5/2001 Heavy Show |0 0 0
3/9/2001 Heavy Show |0 0 0
3/30/2001 Heavy Show |0 0 0
12/8/2001 Heavy Show |0 0 0
3/20/2002 Heavy Show |0 0 0
3/16/2004 Heavy Snhow 0 0 0
2/24/2005 Heavy Show |0 0 0
12/13/2007 Heavy Show |0 0 0
12/16/2007 Heavy Show |0 0 0
12/19/2007 Heavy Show |0 0 0
1/14/2008 Heavy Shnow | O 0 28000
1/14/2008 Heavy Shnow | O 0 20000
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1/14/2008 HeavySnow 0 0 20000
2/22/2008 Heavy Show |0 0 0

3/ 1/2008 Heavy Shnow |0 0 0
12/19/2008 Heavy Show | O 0 0
12/20/2008 Heavy Show |0 0 8000
12/21/2008 Heavy Shnow |0 0 0
12/31/2008 Heavy Show | O 0 0
1/10/2009 Heavy Show |0 0 0
1/11/2009 Heavy Shnow |0 0 0
1/18/2009 Heavy Show | O 0 0
3/1/2009 Heavy Show |0 0 0
3/2/2009 Heavy Shnow |0 0 0
12/9/2009 Heavy Show | O 0 15000
12/9/2009 Heavy Show |0 0 500
12/19/2009 Heavy Shnow |0 0 0
12/20/2009 Heavy Show | O 0 0
1/18/2010 Heavy Shnow |0 0 0
2/16/2010 Heavy Shnow |0 0 15000
2/23/2010 Heavy Snow |0 0 8000
1/12/2011 Heavy Shw 0 0 0
1/26/2011 Heavy Shnow |0 0 0
10/29/2011 Heavy Snow |0 0 30000
12/29/2012 Heavy Shnow |0 0 0
2/8/2013 Heavy Shnow |0 0 0
2/8/2013 Heavy Snow | 0O 0 0
2/23/2013 Heavy Snow | 0O 0 0
3/7/2013 Heavy Snow | 0 0 0
3/18/2013 Heavy Snow | 0O 0 0
12/14/2013 Heavy Snw 0 0 0
12/17/2013 Heavy Snow | 0O 0 0
1/2/2014 Heavy Shnow | O 0 0
1/18/2014 Heavy Show | O 0 0
2/5/2014 Heavy Show | O 0 0
2/13/2014 Heavy Shnow | O 0 0
2/18/2014 Heavy Show | O 0 0
11/26/2014 Heavy Snow | O 0 10000
1/24/2015 Heavy Show | O 0 0
1/26/2015 Heavy Shw 0 0 0
2/2/2015 Heavy Show | O 0 0
2/8/2015 Heavy Show | O 0 0
2/14/2015 Heavy Shnow | O 0 0
2/5/2016 Heavy Snow | 0O 0 70000
2/5/2016 Heavy Show |0 0 5000
3/21/2016 Heavy Show |0 0 0
4/4/2016 Heavy Show |0 0 0
12/29/2016 Heavy Shnow | 0O 0 0
3/14/2017 Heavy Show |0 0 0

SourceNOAA,NationalEnvironmental InformatiGenter

Blizzards are considered to be high frequency events based on past occurrences, as defined by the
Massachusetts State Hazard Mitigation Plan, 2013. This hazard occurs more than enyeais,fwith a
greater than 20%chance of occurring each year.
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ICE STORMS

The ice storm category covers a range of different weather phenomena that collectheyraim or

snow being converted to ice in the lower atmosphere leading to potentiallgbagzaonditions on the
ground. Hail size typically refers to the diameter of the hailstones. Warnings and reports may report hail
size through comparisons withl+earld objects that correspond to certain diametgnswn in Table 18.

Table18: Hail Ske Comparisons

Description Diameter (inches)
Pea 0.25
Marble ornothball 0.50
Penny odime 0.75
Nickel 0.88
Quarter 1.00
Half dollar 1.25
Walnut orping pong ball 1.50
Golf ball 1.75
Hen'sgg 2.00
Tennidall 2.50
Baseball 2.75
Teacup 3.00
Grapefruit 4.00
Softball 4.50

While ice pellets and sleet are examples of these, 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, ahother surfaces. The conditions created by freezing rain can make driving particularly
dangerous and emergency response more ditfithe weight of ice on tree branches can also lead to
falling branches damaging electric lines.

Townspecific datafor previous ice storm occurrences are not collected Bytheof Watertown The
best available local data is foxiddlesexCounty throgh the NationaEnvironmental InformatiGenter.
MiddlesexCounty, which includes hewvnof Watertown experienced46 events fron2000 to 2017 (see
Table 19)

Table19: MiddlesexCountyHail Events,2000-2018

Date Event | Magnitude | Deaths | Injuries | Damage
7/18/2000 | Hail 1 0 0 0
6/20/2001 | Hail 1.75 0 0 0
7/12/2001 | Hail 1.5 0 0 0
5/27/2002 | Halil 0.75 0 0 0

6/2/2002 | Hall 0.75 0 0 0
8/13/2003 | Hail 0.75 0 0 0
7/2/2004 | Hall 0.75 0 0 0
8/20/2004 | Hail 0.88 0 0 75,000
5/21/2006 | Hail 0.75 0 0 0
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7/11/2006 | Hail 1 0 0 0
7/28/2006 | Hail 0.75 0 0 0
6/5/2007 | Hall 1.25 0 0 0
6/22/2007 | Hail 0.75 0 0 0
7/9/2007 | Hail 1 0 0 0
7/28/2 007 | Hail 0.88 0 0 0
6/23/2008 | Hail 0.75 0 0 0
6/24/2008 | Hail 0.75 0 0 0
7/1/2008 | Hail 0.88 0 0 0
7/2/2008 | Hall 0.75 0 0 0
8/3/2008 | Hail 0.75 0 0 0
8/7/2008 | Hail 1 0 0 0
8/10/2008 | Hail 0.75 0 0 0
5/24/2009 | Hail 1 0 0 0
6/27/2009 | Hail 0.88 0 0 0
7/7/2009 | Hail 0.75 0 0 0
7/8/2009 | Hail 1.75 0 0 0
5/4/2010 | Hail 0.75 0 0 0
5/7/2011 | Hail 0.75 0 0 0
6/1/2011 | Hail 0.75 0 0 0
8/2/2011 | Hail 0.75 0 0 0
8/19/2011 | Hail 0.75 0 0 0
3/13/2012 | Hail 1.25 0 0 0
3/14/2012 | Hail 1 0 0 0
6/23/2012 | Hail 0.75 0 0 0
7/18/2012 | Hail 1 0 0 0
10/30/2012 | Haill 1 0 0 0
6/17/2013 | Hail 0.75 0 0 0
5/25/2014 | Hail 0.75 0 0 0
7/3/2014 | Hail 1 0 0 0
8/7/2014 | Hail 0.75 0 0 0
9/6/2014 | Hail 0.88 0 0 0
8/4/2015 | Hail 1 0 0 0
8/15/2015 | Hail 0.75 0 0 0
7/23/2016 | Hail 75 0 0 0
6/27/2017 | Hail 1.00 0 0 0
8/2/2017 | Haill 75 0 0 0

*Magnitude refers to diameter of hatones in inches
Source: NOAA, Nation&nvironmental InformatiGenter

Ice stormare considered to be medium frequency events based on past occumed@ssjefined by
the Massachusetts State Hazard Mitigation Plan. This hazard occurdieageans to once in 50 years,
witha 2% to 20% chance of occurring each year.
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GEOLOGIC HAZARDS

Geolayic hazards include earthquakémdslidessinkholes, subsidepaad unstable soils such as fill,

peat, and clay Townofficials did not identify any problems with areas of geologic instability, such as
sinkholes or subsiden@dthough new construction under the most recent building codes generally will be
built toseismic standards, there are still many structut@snwhich predate the most recent building
code.Information on geologic hazarasWatertowncanbe found on Map 4 in Appendix B.

EARTHQUAKES

Damage in an earthquake stems from ground motioaceueulting, and ground failure in which weak or
unstdle soils, such as those composed primarily of saturated sand or silts, liquefy. The effects of an
earthquake are mitigated by distance and ground materials between the epicenter and a given location.
An earthquake in New England affects a much wider tir@a a similar earthquake in California due to
New Englandds solid bedrock geology (NESEC).

Seismologists usaragnitude scalé&nown as the Richter scaleexpress the seismic energy released by
each earthquake. The typical effects of earthquakes in various ranges are summaread 20below.

Table20: Richter Scale and Effects
Richter Magnitudes = Earthquake Effects
Less than 3.5 Generally noffelt, but recorded
3.5-54 Often felt, but rarey causes damage
At most slight damage to welésigned buildings. Can cause major

I EHY damage to poorly constructed buildings over small regions.

6.1-6.9 Can be destructive in areas up to about 100. lacross where people
A live.

7.0-79 Major eartlguake. Can cause serious damage over larger areas.

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

8 or greater

According to the State Hazard Mitigation Plan, New Edgaperiences an averagef 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 @ape Anne fault lodad off the coast of
RockportThe rgion has experienced larger earthquakeshe distant pastncluding a magnitude 5.0
earthquake in 1727 and a 6.0 earthquake that struck iB3.@ff the coast of Cape Ann&lore recently,

a pair of damaging earthquakes ogrred near Ossipee, NH in 19484.0 earthquake centered in Hollis,
Maine in October 202 was felt in the Boston areldistoriaecords of some of the more significant
earthquakes in the region are showitable 21

Table21: Historical Earthquakes in Massachusetts or Surrounding Area

Location Date Magnitude
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

¥ CITY ORVATERTOWN DRAFT HZARD MITIGATION PLARO19 UPDATE
MAPC RISK ASSESSMENT 38 0f 124



Location Date Magnitude
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 - Salem 7/1/1744 NA
MA - Off Cape Ann 11/18/1755 6
MA - Off Cape Cod 11/23/1755 NA
MA - Boston 3/12/1761 4.6
MA - Off Cape Cod 2/2/1766 NA
MA - Offshore 1/2/1785 5.4
MA -
Wareham/Taunton LA NA
MA - Woburn 10/5/1817 4.3
MA - Marblehead 8/25/1846 4.3
MA - Brewster 8/8/1847 4.2
MA - 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
VA - Mineral 8/23/11 5.8
MA - Nantucket 4/12/12 4.5
ME- Hollis 10/17/12 4.0

Source: City of Boston, Hazard Identification and Risk Assessment

One measure of earthquake risk is ground motion, which is measured as maximum peak horizontal
acceleration, expreed as a percentage of gnaty @6g). The range of peak ground acceleration in
Massachusetts is from %@ to 20 %g, with a 2%probability of exceedance in 50 yeafseeFigure4).

Watertownis in the middle part of the range for Massachusetts, &d4o 16 %g, makingt a

relatively moderate 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 resh@fcbuntryThere has been orearthquakewith

an epicenterin Watertown See Map 4in AppendixB.

Although New England has not experienced a damaging earthquake since 1755, seismologists state that ¢
serious earthquake occurrence is possible. There are five seismological faults in Massachusetts, but there
no discernible pattern of previous eaptilakes along these fault lines. Earthquakes occur without warning

and may befollowed by aftershockd.he majority oblder buildings and infrastructure were constructed
without specific earthquake resistant design features.
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Figure4: State of Massachusts Earthquake Probability Map
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Source: Massachusetts State Hazard Mitigation Plan

Earthquakes are a hazard with multiple impacts beybadbvious building collapgeuildings may suffer
structural damage which mayraay not be readily apparenEarthgiakes can cause major damage to
roadways, makingmergency response difficilater lines and gas lines can bigeacausing flooding

and fires.Another potential vulnerability equipment within structuffést example, a hospital may be
structurally engeeed to withstand an earthquake, but if the equipment inside the building is not properly
secured, the operations at the hospital could be sevienplycted during an earthquakiEarthquakes can

also trigger landslides.

Much of the developmenttmwnpre-dates the current building code and could be vulnerable in the event
of a severeearthquake. Potential earthquake damage$\tatertownhave been estimated using HAZUS
MH. Total building damages are estimated 89$ million for a 5.0 magnitude earthquaknd $ billion

for a 7.0 magnitude earthquake. Other potential impactsh as debris generation and sheltering needs
are detailed inTable 31.

According to the Boston College Weston Observatory, in most parteyddgand, there is a one in ten
chane that a potentially damaging earthquake wittaur in a 50 year time period.he Massachusetts
State Hazard Mitigation Plan classifies earthquakes as "very low" frequency events that occur less
frequently than once D0 years, or a less than 1@hanceper year. Earthquakes are a potentiedwn
wide hazard inWatertown
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LANDSLIDES

According to th&).S. Geological Survey 0 The term | andslide includes
such as rock falls, deep failuséslopes, and shallow debris flowdthough gravity acting on an over
steepened sl ope is the primary reason for a | an

contributing factors are: erosion by rivers or ocean waves over steepenesj sbageand soil slopes
weakened thragh saturation by snowmelt or heavy rains; earthquake alesitesses that make weak
slopes fail; excess weighbfn accumulation of rain or sn@mgd stockpiling of rock or ore from waste
piles or marmade structures.

Landslides can result from humaivitiets that destabilize an area or can occur as a secondary impact
from another natural hazaygduch as floodingn addition to structural damage to buildings and the
blockage of transportation corridors, landslidaa lead to sedimentation of water bed.Typically, a
landslide occurs when the condition of a slope changes fromtstabktableNatural precipitation such
as heavy snow accumulation, torrential, &mad ruroff may saturate sqitreating instability enough
contribute to a landsla Alack of vegetation and root structure timarmallystabilizesoilcan destabilize
hilly terrain.

There is no universally accepted measure of landslide gxteritthas been represented as @asure of
the destructiveness. TaBbelow summarizéke estimated intensity for a range of landslidest
moving rock falls have the highest intensity while slow moving landslides have the lowest intensity.

Table22: Landslide Volume and Velaty

EstimateVolume (m3) Expected Landslide Velocity
Fast noving (rock fall)  Rapid moving @ebris flow) Slow moving Glide)

<0.001 Slight intensity -- --

<0.5 Medium intensity -- --

>0.5 High intensity --

<500 Highintensity Slight intensity --
500-10,000 High intensity Medium intensity Slight intensity

10,000 ¢ 50,000 Very high intensity High intensity Medium intensity
>500,000 -- Very high intensity High intensity
>>500,000 -- -- Very high intensity

SourceA Geomorphological Approach to the Estimation of Landslide Hazards and Risks in Ushitady; Centr
M. Cardinali et al, 2002

Watertownhas been classified as having a low risk for lands(ss Map 4, Appendix Blocal officials
did not identify any significamtsueselated to landslides.

Should dandslide occur in the future, thpeéyand degree of ipacts would be highlpcalized.The

towbs vulnerabilities could include damage to st
infrastructure, and localized road closures. Injuries and casualties, while possible, would bevenlikely gi
the low extent and impact of land®slinWatertown Based on past occurrences and the Massachusetts
Hazard Mitigation Plan, landslides dosv frequencyevents that can agconce in 50 t0100 years (a 1%

to 2% chance of occurring each year).
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FIRERELATED HAZARDS

A bruskHire is anuncontrolled fire occurring in a forested or grassland area. In the Boston Metro region
these fires rarely grow to the size of a wildfiess seen more typically in the western U.S. As their name
impliesprushfires typcally burn no more than the underkin of a forested area. There atteree

different classes of wilules:

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

1 Ground fires are usuallyasted by lightning and burn on delow the forest floor

1 Crown fires spread rapidly by wingymping 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 Mawhen most vegetation is void of aagpreciable moisture, making them highly
flammable. Once "greeup” takes place in late May to early June, the fire danger usually is reduced
somewhat.

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

These fires can present a hazard where there is the potential fordrsggread into developed or

inhabitel areas, particularly residential areas where sufficient fuel materials might exist to allow the fire
the spread into homes. Protecting structures from fire poses special problems, and can stretch firefighting
resourcesotthe limitlf heavy rains follova fire, other natural disasters can occur, including landslides,
mudflows, and floods. If the wild fire destroys the ground cover, then erosion becomes one of several
potential problems.

Potential Brushfire Hazard Area

According to local officialbyushfires inWatertownare not a significant issuehetownsees several
brush fires annually, but these finevenot cause significanproperty damage or injurie§he Town
identified only hree smalareas of potenial brush fires, Whiey Hil] thewooded area off ofGreenough
Boulevardand theBike Pattalong Arsenal Streeind Pleasant &et These are shovam Map 8 in
Appendix Bas sites nuper 5, 6, and $espectively

Wildfires in Massachusetare measuretly the number of fires and acres burned. The most recent data
available for wildfires in Massachusetts, showAigire5h, indicates that the wildfire extent\iatertown
consists d3.25 to 9to 26 acres burned, withero to 20recordablefires from 2001to 2009.
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Figure5: Massachusett$Vildfires 2001 to 2009

Source: Massachusetts State Hazard Mitigation Plan

Based on past occurrences and the Massachusetts Hazard Mitigation Plan 2013, brushfikésdanenof
frequencygvents that occur from oncebigiears to once in 50 years (2% to 20% probability per year).

EXTREME TEMPERATURES

Extreme temperatures oceunen either high temperature or low temperatures relative to average local
temperatures occur. These can occur for brief periods of time aawlitse or they can occur over long
periods of time where thereaslongstretchof excessively hot or cold wéwatr.

Watertownhasfour weltdefined seasons. The seasons have several defining factors, with temperature one
of the most significant. Exteetemperatures can be defined assiethatare far outside of the normal

seasonal ranges for Massachusetts. The average tempdmatwiater (December to February) in
Massachusetits31.8°F The average temperature fesummer (Jarto Augusj is 71°F.Extreme

temperatures are gownwide hazard.

EXTREME COLD

For extreme cold, temperature is typically measured tisgyyind Chill €mperature Index, which is
provided by the National Weather Service (NWS). The latest version of the index was implemented
2001 andismeant to show how cold conditions feel on unexposeainskean lead to frostbiteThe

index is provided ifrigure6.
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Figure6: Wind Chill Temperature Index and Frostbit Risk
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Frostbite Times D 30 minutes D 10 minutes [I 5 minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V®16) + 0.4275T(V*'6)
Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/01

Source: National Weather Service

Exreme cold is a dangerous situation that can result in lesa#fgencies for susceptible people, such as
those without sheltghosewho are strandedor thosewho live in homes that are poorly insulated or
without heatThe elderly and people with diskikies are often most vulnerable WWatertown 15.4 percent

of the population are over 65 anti0 percent of the population has a disability

TheTownof Watertowndoes not collect data for previous occurrences of extreme cold. The best available
local data are for MiddlesexCounty, through the Natidrianvironmeailt InformatiorCenter NEIQ. There

are threeextreme cold eventon recorgince 2000or the countywhich causedo deaths,no injuriesor
property damage(Table 23)

Table23: Middlesex Caunty Extreme Cold and Wind Chill Occurrences

Date Deaths | Injuries| Damage
2/15/2015 0 0 0
2/16/2015 0 0 0
2/14/2016 0 0 0

Source: NOAA, Nation&linvironmental InformatiGenter

EXTREME HEAT

A heat wavein Massachusetts is defined as three arencoisecutive days above 90°Fnéther measure

used for identifying extreme heat events is through a Heat Advisory from the NWS. These advisories are
issed when the heat indexde Figure) isforecaséd to exceedl00°Ffor twoor more hours; an

excessive haadvisory is issued tifieforecast predits the temperature to rise abol€5°F.
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Figure7: Heat Index Chart
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Sunstroks, muscle cramps. and/or heat exhaustions possible with prolonged
exposure andlor physical activity.

Caution 80°F~90°F | Fatigue possible with prolonged exposure andor physical activy.

Exdreme Caution 90 °F-105°F

Extreme heat poses a potentially greater risk to the elderly, children, and people with certain medical
conditions, such hsart diseaseln Watertownchildren under 5 years old make 6y percent of the
population, andl5.4 percent are over 65 years oltHowever, even young and healthy individuals can
succumb to heat if they participate in strenuous physical activitigshdiinmeather. Hot summer days can
also worsen air pollution. With increased extreme heat, urban areasmgdrtheast are likely to
experience more days that fail to meet guality standards.

TheTownof Watertowndoesnot collect dataon excessivedat occurrence¥he best available local data
are for MiddlesexCounty, through the Natiortghvironmental brimationCenter.Since 200, there has
beenoneexcessive heatay, which did not result in injury, deathporperty damage(seeTable 24).

Table 24: MiddlesexCounty Extreme Heat Occurrences

Date Deaths Injuries Damage (%)
7/6/2010 0 0 0
Total 0 0 0

Source: NOAA, Nation&invironmental InformatiGenter

Extreme temperaturese medium frequency events based on past occurramzeas defined by the
2013 MassachusstState Hazard Mitigation PlaBoth extreme cold and hot weather evemisur
between once in five yes to once in 50 years, or a 2% to 20&hance of occurring each year.

DROUGHT
Drought is a temporary irregularity in gipitation and differs from aridity since the latter is restricted to
low rainfall regions and is a peanent feature of climate. Drought is a period characterized by long
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durations of below normal precipitation. Drought conditions occur in virtuditlgaaitzongget its
characteristics vary significantly fronmeaegion to anothesince it is relatesto the normal precipitation in
that region. Drought can affect agriculture, water supply, aquatic ecology, wildlife, and plant life.

In Massachusettiroughts are caused by the prevalence of dry northern continental air and a decrease in
coastal and tropicatcyclone activity. During the 1960a cool drought occurred because dry air from the
north caused lower temperatures in the spang summerof 1962 through 185. The northerly winds

drove frontal systems to sea along thatheastoast and preented thenortheasterrgates from

receiving moisture (U.S. Geological Survey). This is considesmmbttalroughtn Massachusettsodern
history

Average annual precipitation in Massachusetts is 44 inches per year, with approximegdd/fourinch
average amouts for each month of the ye&egional monthly precipitation ranges from zero tintkhes
and gatewide annual precipitation rangé®m 30 to 61 inches. Téun the driest calendar year (1965)
the statewide precipitation titof 30 inches was only 68% the averagetotal.

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 retiee/&.CR
precipitation index divides the state into six regions: Western, Central, Connecticut River Valley, Northeast
Southeast, and Cape anslandsWatertown is Iacated in the Northeaségion.Droughts a potential

townwide hazardin Watertown

Hve levels of drought have been developed to characterize drought seWaityal, Advisory,Watch,
Warning, andEmergencyl hese drought levels are based oa tbnditions of natural resources and are
intended to provide information on the current staftusater resources. The levels provide a basic
framework from which to take actions to assess, communicates@tl to drought conditions.

The drought leisbegin with anormal situation where data are routinely collected and distributed, move
to heightened vigilance with increased data collection duringdaisory,and to increased assessment

and proactive education duringveatch.Water restrictions mirg be appropriate at thevatch orwarning
stage, depending on the capacity of each individuatiensupply system. Warning level indicates a

severe situation and the possibility that a drowgitrgency may be necessary. A drought emergency is
one in whih mandatory water restrictionsuse of emergency suppliescomenecessary. Drought levels
are used to coordinate both state agency and local response to drought situations.

As dry conditions can have a range of different impacts, a number of dradgietsi are available to

assess these various impacts. Massachusetts usesdenidsistenhiat takes advantage of several of

these indices to determine the severity of a given drought or extended period of dry conditions. Drought
level is determined mthly based on the number of indices which have reached a given drought level.
Drought levelsra declared on a regional basis for eachtb six regions in Massachusetts. County by
county or watersheslpecific determinations may also be madedetermiation of drought level is based

on seven indices:

1. Standardized Precipitation Index (Stef)ects soil moisture and precipitation.
2. Crop Moisture Inde¢CMI) reflects soil moisture conditions for agriculture.
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Keetch Byram Drought IndeXB([X) is designeior fire-potential assessment.

4. Precipitation Index is a comparison of measpredipitation amounts to historic normal
precipitation.

5. The Groundwater Level l ndex i s based on the
below normal (lowest 25% @ieriod of record).

6. The Stream flow Index is based on the number of conseuoinks 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, ma&adillarge index reservoirs

across the state, relative to normal conditions for each month.

Determinationsegarding the end of a drought or reduction of the drought level focus on two key drought
indicators: precipitation and groundwater levels. These two factors have the doggpéstm impact on
stream flow, water supply, reservoir levels, soil maistadepotential for forest fires.

Watertowndoesnot collect data relative to drought events. Because drought tends to be a regional
natural hazard, this plan references stasgadas the bat available data for droughtThestatewidescale
is a compositef the sixregionsinthe state. Regiodaomposite precipitatiomaluesare basedon monthly
valuesfrom six stationsand threestationsn the smalleregiongCapeand Islandsand Westregion3.

FigureBdepi cts the incidents of drought | evel sd& oc:«
Standardized Precipitation Index (SPI) parameter alone. On a monthly basis, the state would have been in
a Droughtwatch to Energency condition 11%f the timebetween 1850 and 2012Table 25summarizes

the chronologyfamajor droughts since the 1920

Figure8: Statewide Drought Levels using SPI Threshlti50 to 2012

Emergency
3 Warning
o
g
E 2 Watch
2
=]
1 Advisory
0 Nermal

- - = - - T T T T T T - = - "™ ™ ™ ™ ™ ™ 7™ - - "™ ™ ™ ™ T

Source: Massachus@&tdae Drought Maagement Plan 2013
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Table25: Chronology ofMajor Droughts in Massachusetts

Date Area Affected Recurrence Remarks
Interval (years)

Water-supply sources altered in 13

LDt el communities. Multistate
1929 to 1932 Statewide = -
15 to >50 More severe in edsrn and extreme
western Massachusetts. Multistate.
1957 to 1959 Statewide 5 t0 25 Record low water levels in observatio
wells, northeastern Massachusetts.
196110 1969  Statewide 35 to >50 WEIEFEL R STUTEEES COMe:

Record drought. Multistate.

Most severe in Ipswich and Taunton
1980 to 1983 Statewide 10to 30 River basins; minimal effect in Nashu
River basin. Multistate.
Duration and severity unknown.

1958 to 1988 H_ousatonl_c 25 Streamflow showed mixed trends
River Basin
elsewhere.
Drought declaration began in June
2016 with a Drought Watch which wa
2016-2017 Statavide N/A upgraded to a Drought Warning in

August 2016. The Central and
Northeast regions were the most
severely affected.

Drought emergencies have been reached infrequentlyfivativents occurring in tperiod between
1850 and 2012:1883, 1911, 1941, 1957, and 19650 1966. The drought periodetween 1965 and
1966 isviewedas the most severe drought to have occurred in modern times in Massdwuemede of
its long duratin. Ona monthly basis over the 1§2ar period of record, there is 4% chance of being in
a drought energency.

Droughtwarninglevels not associated with droughtergencies have occurritde timesjn 1894, 1915,
1930, 1985, and 2016 As of July 2016, a Dnaght Warning had been declared for the Northeast region,
which includes tReownof Watertown November 2016 marked the eighth consecutive month of below
average rainfal] and Drought Warnings were extended to the entire state exbepCape and Islands
(see Figur®).. Conditions returned to normal by April 200h a monthly basis over the 1-§2ar

period of record, there is 2% chance of being in a droughirning.

Droughtwatches not associated with higher levels of drougiemglly have occurreith three to four
years per decade between 1850 and 1950. In the 1980s, there was a lengthy draadgttt level of
precipitation between 1980 and 1981, follad by a droughtwarning in 1985 A frequency of drought
watches at a rate othree years per decagl resumed in the 1990s (1995, 19%hd 1999).In the
2000s,droughtwatches occurred in 2001 and 200Zhe overall frequency of being in a drougtstch is
8% on a monthly basis over the X§2ar period of record.
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Figure9: Massachusetts Drought Statu3ecember 2016
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Under a severe long term drought thewnof Watertowncould be vulnerable to restrictions on water

supply. Potentialamages ofa severe drought could inclutsses of landscaped areas if outdoor

watering is restricted and potential loss of business revenues if water supplies were severely restricted for
a prolonged period. As this hazard has never occurred to such a severe oe¢fatertown there are

no daa or estimates of potential damages, but under a severe long term drought scenario it would be
reasonable to expect a range of potential damages from sevasabdred thousand to sevenaillions of

dollars. Another potentigulnerability of droughts calbe increased risk of wildfires.

However, given the resilience of the MWRA water system duaényitarge amount of storage in the
Quabbin and Wachusett Reservofrdillion gallons, which égjuivalent to five years ofater demand),
severe impactsn theTownare unlikely. For example, even during the rgelir drought of record in
thel1960s, there were no severe limitations of supply from the regional water system.

The state has experiencethergencydroughts five thes between 1850 and 2012. Bvthoughregional
drought conditions may occur at a different interval than state data indicates, droughts remain primarily
regional and state phenomena in Massachusetts. Emedgengkt conditions over the 162 period of

record in Massachusetts ardav frequency natural hazard event that can occur from once in 50 years to
once in 100 years (1% to 2% chance per yeas defined by the Massachusetts State Hazard Mitigation
Plan, 2013.
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Impacts of Climate Change

Many of the natural hazards th¥¥atertown has historically experienced are likely to be exacerbated by
climate change in future years. This is particulardyfor flooding caused by extreme precipitation and
extreme heat. These are described in more detail below.

Climate Change Impacts:itr&mxe Precipitation

Watertowris average annual precipitation is 42 inch@ghile total annual precipitation has not changed
significantly, according to the 2012 rep&ythen It Rains It Pouslobal Warming and the Increase in
Extreme Precipitation frai®48 to 2011 intense rainstorms and snowstorms have become more frequent
and more severe over the last half century in the northeastern United &tetesne downpours are now
happening 30 percent more often nationwide than in 1948 (see Fi@urdn dher words, large rain or
snow storms that happened once every 12 montlesjevage, in the middle of the 20th century, now
happen every nine months.

Not only are these intense storm events more frequent, they are also more severe: the largest annual
gorms now produce 10 percent more precipitation, on average, than in 1948. In particular, the report
finds thatNew England has experienced the greatdstnge with intense rain and snow storms occurring
85 percent more often than in 1948.

Recent tempetare trends suggest greater potential impacts to come due to climate change. In the report
o0oConfronting CIl i mat e Ch a nhg®énionaf Candereed Beieftists pkesenteédh e a
temperature projections to 2099 based on two scenarioswithéower carbon dioxide emissions, and the
other with high emissions.

Climate Change Impacts: Extreme Heat

Between 1961 and 990, Boston experienced an average of 11 days per year over 90°F. That could
triple to 30 days per year by 2095 under thew emissions scenario, and increase to 60 days per year
under the high emissions scenario. Days over 100°F could increase tumetheverage of one day

per year to 6 days with low emissions or 24 days with high emisBpRa699, Massachusetts kcblave

a climate similar to Maryland's under the low emissions scenario, and similar to the Carohingts' with
emission&ee Figre 11). Furthermorehenumber of days with poor air quality could quadruple in Boston
by the end of the 24 century uner higher emissions scenario, or increase by half under the lower
emissions scenario. These extreme temperature trends could have significant impacts on public health,
particularly for those individuals with asthma and other respiratory sgstetitionsyhich typically affect

the young and the old more severely.
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Figure10 Changes in Frequency dExtreme Downpours, 1948 2011
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SourceWhen It Rains It Poslobal Warming and the Increase in Extreme
PrecipitationEnvironment America Rash and Policy Center, July 2012

Figurell Mass. Extreme Heat Scenarios
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Source: Union of Concerned Scientists
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LAND USE ANDEVELOPMENT TRENDS

EXISTING LAND USE

The most recent land use statistics available from the state are from aerial photography 2005.

Change has certainly occurredMatertownsince then, but this data still provides the most detailed
descriptiorof Land Use availablélale 26 shows the acreage and percentage of larskin 17
categories.flthe two residential categorieare aggregated, residential uses make 2h5% of the area

of thetown (1,360 acres)Commercial and industrimbined make upl1.7% of thetown or572 acres.
Recreation (parks, playing fields) and golf courses comprise anothen¥84 acresand several

categories of open space combined (forest, forested wetlands, wetlands, crop land, urban public, urban
open and watej make upl1.4% of the town, or 301 acres.

Table26: Town of Watertown MA 2005 Land Use

Land Use Acres % of Town
Crop Land (1) 21.3516 0.81%
Forest (3) 61.3060 2.32%
Wetland (4) 6.4152 0.24%
Participation Recreation (7) 100.8173 3.82%
Multi-Family Residential (10) 857.1564 32.48%
High Density Residential (11) 502.7954 19.05%
Salt Water Wetland (14) 0.0000 0.00%
Commercial 15) 408.7280 15.49%
Industrial (16) 163.9892 6.21%
Urban Open (17) 2.4282 0.09%
Transportation (18) 11.5978 0.44%
Water (20) 78.5200 2.98%
Golf Course (26) 83.6821 3.17%
Marina (29) 5.6353 0.21%
Urban Public (31) 126.5023 4.79%
Cemetery (34) 203.2636 7.70%
Forested Wetland (37) 4.6617 0.18%
TOTAL ACRES 2638.8501 100.00%

For more information on how the land use statistics were developed and the definitions of the categories,
please go tohttps://docs.digital.mass.gov/dataset/massdata-land-use2005.

Economic Elements

Much of the Townds economic activity iasdabmmacent
few other commercial corridors. The Arsbfal, a 225,000 square footedevelopment, opened in 1983.
Theremainder of the historic Watertown Arsenal buildings weneerted to civilian uses in 1995, and is

now a commercial and office complex known a&tkenal on the Charles. There are several
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redevelopment projects moving through the permjtingess ang the Arsenal Street corridor that can
transform the area. Two formerly industaisdas, Pleasant Street and Coolidge Hill, have evolved over
time. Pleasant Street now has a mixnadustrl, wholesale, office, research and development, and
multifamilyhousing developmerabng its corridor. Coolidge Hill is primarily a residential and
neighborhood retail area, with sommanufacturing still located there.

The median householicbme in Vdtertown was $74,081 in 2010This represen#s24% increase frm
$59, 764 in 2000, after bei ng ahbysehsldircamefsa48%i nf | a
abovethe state median incom&bout 7.5% offamilies were considered below the poverty.line

Watertown has a labor force of about 20,125. In 2010, Wateso had 1,103industries. Of these, the

| argest empl oyment sector Seirwvdlcedsed (@Rr. df¥e s ainan
Transportation and Ut i Icanprised 40&% ¢f h&empl@ynent inlthedesva. t w
Other proportionatsi large employment sectargluded Educat i oiseanvd cds @&l { 5. 9
oFinancial Activitieso (10.5%) ,onegaoirdone df thd hghest,at i o
hass comually decreasedver the years anth 2010 wasonlythe 7th lghestemployment sector (5.4%).
(Narrative from th&Vatertown Open Space and Recreation Plan)2015

NATURAILLCULTURAL, ANBISTORIRESOURCE AREAS

Founded in 1630, Watertown has beendesrdb as t he omot her t owearbestas i
colonial settlements and served as an entry into the heartland of America for early $atsesearly
arrivals to the oO0ONew Worl dé wer e wdlbewhmeda by Na
long-established tribal networdtrategicdly situated to access the natural bounties of the Charles River.
Early coloniahccounts of the area describe the abundance of bass, salmon, and herring making their way
to andfrom the sea for spawning.

During the past 300 years, the Charles River aitsmigngth changed from a bountiful aquébitat to a
polluted waterway, damaged by former use as an open sewer for industrial and nastas. It was
reborn as a owat er p aytkdechng id the midOt ceneury bral thenbd 8 9 0 ' s
rediscovered as a regional recreational as3éie river has begun to rebound with aquatic life, improved
water quality, and a significant return of recreational activifeslitionally, the Department of

Conservation and Recreation (DCR) continues tom@aidcayements to the Charles River Reservation land
that enhances open space and recreationplpor t uni ti es for Watertownods

Watertownds open space mgeredoaansystem ofopen spaceé gmtutai n k e d
areas of isneighboring communities. The Charles River links Watertown ecologically and recreationally
with Cambridge and Boston to the east and witkstipam communities such as Waltham, Newton,
Weston,Wdl e s| ey, Needham anabenispace aetwabrk is pedicularly tlaselyn 6 s
connected with Cambridge where the two communities share another significantiaegimaak, the Mt.
Auburn Cemetery as a sepublic open space. Approximately 164 acadghe 175acre Mt. Auburn

Cemetery aran Watertown, making it the largest contiguous open space in WateNanative from

the Watertown Open Space and Recreation Plan)2015
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DEVELOPMENT TRENDS

MAPC6s MassBuil ds dat ab as aVaterrownlsincg 2098A\szh8town & Wwilt d e v e
out mostof these projects are aedevelopment siteés redevelopment occurssisubject to the latest
buildingcode requirements and zoning regulations pertainifigadplains, wind, and earthquakdshe

database (Table 27)ncludes attributesf the new development, includimgusing unind commercial

space. Th@9 newdevelopments iWatertowninclude a total o2,142 housing units andore tharl
millionsquare feet of commercial space.

Table 27: 8mmary of WatertownDevelopments, 208-2017
Housing Commercial

Name Status Year Units  Square Fee Flood Zone

175 N. Beacon St.-Perkins School Completed 2011 55000 No

480 Arsenal (Linx) Construction 2017 185595 No
Archstone Apartments Completed 2001 134 No
Arsenal Yards Planning 2019 503 380000 No
Arsenal on the Charles 2018 263000 No

32 Church St Panning 2018 5 No

590 Main Street Completed 2010 14 No
Watertown Mews Completed 2008 179 No
24-26 Arsenal Street Completed 2011 14 No

Bell Tower Place Completed 2009 9 No

First Baptist Completed 2009 14 No

Nally Estates Completed 2010 18 No
Towards Independent Living Completed 2011 7800 No
Grousebeck Center-Perkins School = Completed 2011 15200 No
Charlesbank Residences Completed 2012 44 No
Riverbend Completed 2013 135 Cﬁ;clz)ve'?hn;?:lE
Part of Riverbend Completed 2013 35 Céﬂ%g(ﬁ’f'glgsﬁng
Repton Completed 2013 206 No

Bell Watertown Completed 2013 155 No

9 Winter Street Completed 2011 3 No

River Park Lofts Completed 2015 65 10394 No

192 Pleasant St Completed 2014 7 Cﬁ;cl;/;ovc}'?hmé?zlE
The Gables Completed 2015 296 6777 No

33 Mt Auburn Planning 2019 24 2115 No
Union Market Construction 2016 282 10600 No
Central Rock Gym Completed 2012 No

65 Grove Street (Old lonics Bldg.) Construction 2017 1493 No

CVS Pharmacy Construction 2017 14000 No
Marriott Hotel Completed 2016 105652 No
TOTAL 2,142 1,065,426
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In order to characterize any change intoe@ro s v ul n e r a b itH new develapsnents,caiGEst e d
mapping analysis was conducted wioizérlaid the development sites with FiEBMA Flood Insurance Rate
Map. The analysis shows that two of the 30 dgualents argartially within an AE zone, 0.1% chance of
flooding (100year),and oneof them is alspartially within an X zone0.2% Annual Chana# flooding

(500 Year) Typically these are portions of a site that are not built out, and at a minimum comply with the
Townds Fl oodplain regulations.

With respect tmther hazard ctegories there is n@eographic variation across tiewnof Watertown

All developmerstare withinthe zone of lowincidence fofandslides and theone 0f48 to 72 inches

average annualrsowfall. The entireownis in the zone df00-year wind maximunpsed of 110 miles

per hour. OveralWatertowd s new devel opment doetsowinsotv wslimgenridhi
natural hazards.

POTENTIAL FUTURE BEQPMENT

MAPC consulted withe Local Hazard Mitigation Planning Te¢ardetermine areashat may be

developed in the future, based teeTow® s compr ehensi ve planning effoao
projects.TheTownidentified 18 potential new development sites, which are list@éble 28and shown

on Map8 in Appendix B.

In order to chaacterize any change inthewrd s v ul nerabi |l ity associated
mapping analysis was conducted which overlaid the development sites with the FEMA Flood Insurance R
Map. The analysis shows that fofithe sixteersites are partidly located in flood zonesypically a

portion d the site that is not built on.

With respect to | andslide risk, all of the deve
| nci denced As noentionechabaveshierhadards such asind speed and snowfall rates do

not vary acrosthe Town of¥Watertown None of the potential development sites coincide with hazard

areas identified by the local team. (See hazard maps in Append@v@rall, Watertowrd s pot ent i &
futuredevelopment wdd not significantly increasingtteevrd s v ul ner abi | i ty.

Table28: Relationship of Potential Development to Hazard Areas
Map ID Potential Future Project Flood Zones
78.34% in AE: 1% Annual Chance of Flooding, with &t
16.0% in X: ®% Annual Chance of Flooding

55.45% in AE: 1% Annual Chance of Flooding, with BFE
16.92% in X: 0.2% Annual Chance of Flooding

A Hartz Mason

Boston Scientific

Repton Phase II

Port Oil / Mount Auburn St
Perkins School

Perkins School

M mmOO O W

Gore Ppperty
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G 140 Pleasant St 4.6% in X: 0.2% Annual Chance of Flooding

T

lonics

I Greenhouse
Athena Campus
Arsenal Yards

AN G

29.48% in AE: 1% Annual Chance of Flooding, with &@tE
65.89% in X: 0.2% Annual Chance of Flooding

—

330 Pleasant

385 Pleasant St.

Marriott Inn Hotel

100 N. Beacon

Elan, Arsenal St. and Irving ¢

O 1w O Z2 Z

Howard Bacon

CRITICAIEEACILITIES BNFRASTRUCTURE INAAMRD AREAS

Criticalfacilities andnfrastructure includes facilities that are important for @isessponse and

evacuation (such as emergency operations centers, fire stations, water pump stations, etc.) and facilities
where additional assistance might be needed duringna@rgency (such as nursing homes, eldedingou

day care centers, etcJtere are 82 facilitiesidentified inWatertown These are listed ifable29 and

are shown on the maps in Appendix B.

Explanation of Columns in Tabl&9

1 Column 1: ID #he first column in Table 29 is an ID number which appears on the maps that are part
plan. See Appendix B.

9 Column 2: Nam&he second column is the name of the site. If no name appeiarsafuthn, this informatic
was not provided to MAPC by the community.

9 Column 3: Typ&he third column indicates what type of site it is.

91 Column 4: FEMA Flood Zdime fourth column addls ses t he ri sk of fl oodi
means thathte site is not within any of the mapped risk zones on the Flood Insurance Rate Maps (FIF
If there is an entry in this column, it indicates the type of flood asfalows:
Zone AE (1% annual chancefones AE is the flood insurance rate zlbaedorrespond to the 10Qear
floodplains that are determined in the FIS by detailed methods. In most instances, BFEs derived fror
detailed hydraulic analyses are shown at selecteghials within this zone. Mandatory flood insurance
purchase requiraents apply.
Zone X:Ares of 0.2% annual chance of flood.
Floodway: The channel of a stream plus any adjacent floodplain areas that must be kept free of
encroachment so that the 1% anralgince flood can be carried without substantial increases in flood
heights.

1 Column 5: Locallgientified Area of Floodifigpe fifth column indicates the risk of flooding in local hazard
areas. A ONoo6 entry i n thi anyacfthe¢ mapped flooel hazasd zonbsalf
there is an entry in thislamn, it indicates the local hazard area.
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Table29: Critical Facilities and Relationship to Hazard Areas

Locally-
ID Name Type FEMZ'?);LOOd Identifi)(;d
Flood Area

1 Watertown Town Hall Municipal No No
2 Watertown Health Department Municipal No No

Watertown Police Department Police Station No No

Emergency
4 EOC-Secondary Fire HQ Operations No No
Center

Fire Department #2 Fire Station No No

Fire Department HQ Fire Station No No

Fire Department #3 Fire Station No No
8 ngzijgt;’:”guard Medical Facility Medical Facility No No
9 Caritas Medical Facility Group at Watertown | MedicalFacility No No
10 | St.El i z a iCaritah@irsc Medical Facility No No
11 | Dr. Richard J. Kerbel Medical Facility No No
12 | Dr. Aida M. Yavshayan Medical Facility No No
13 | Milestones Child Care & Preschool Child Care No No
14 | Bright Horizons on the Charles Child Care No No
15 | Caterpillars to Butterflies Child Care No No
16 | First Path Day Care Center Child Care No No
17 | Four Seasons Preschool Child Care No No
18 | Watertown Integrated Pre-School Child Care No No
19 | Russell Cooperative Preschool Child Care No No
20 | St. Stephens Armenian Preschool ChildCare No No
21 | Stepping Stones Child Care Center, Inc. Child Care No No
22 | Storyville Preschool Child Care No No
23 | Watertown Cooperative Nursery School Child Care No No
24 | Watertown Creative Start Child Care No No
25 | Watertown Dam Dam AE: 1% Annual No

Chance
26 | Watertown High School School No Yes
27 | James Russell Lowell Elementary School School No No
28 | Cunniff Elementary School School No Yes
29 | Hosmer Elementary School School No No
30 | Jewish Community Day School School No No
31 | Perkins School for the Blind School No No
32 | Atrium School School No No
33 | St Stephen's Armenian School School No No
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Locally-
ID Name Type FEMZ':‘;:LOOd Identifiid
Flood Area
34 | Beacon High School School No No
35 | Watertown Middle School School No No
Emergency
36 | James Russell Lowell School - EDS R . No No
Distribution Site
37 | St Stephen's Armenian Cultural Center Church No No
38 | Brigham House Assisted Living No No
39 | Commander's Mansion - Secondary EDS Ernerger_lcy . No No
Distribution Site
40 | John A Ryan Arena Place of Assembl No No
41 | Watertown Senior Center Senior Center No No
42 | Watertown Boys and Girls Club Place of Assembl No No
43 | Watertown School Department Offices Municipal No No
, . , Communication
44 | Verizon Switching Station No No
Tower
- : Communication
45 Police-Fire Main Repeaters No No
Tower
46 | U.S. Post Office PostOffice No No
47 | U.S. Post Office Post Office No No
48 | U.S. Post Office Post Office No No
49 | Marshall Home Assisted Living No No
50 | NStar Power Station Power Substation No No
51 | NSTar Power Station Power Substation No No
52 | MBTA Power Station Power Sbstation No No
53 | MWRA Water Meter #40 MWRA No No
54 | Saint John's Methodist Church Church No No
55 | MWRA Meter #2 MWRA No No
56 | MWRA Water Meter #103 MWRA No No
57 | MWRA Water Meter #92 MWRA No No
58 | MWRA Water Isolation Valve MWRA No No
59 | Watertown Free Public Library Municipal No No
60 | Arsenal Apartment Elder Housing Elder Housing No No
61 | Watertown Elder Housing Elder Housing No No
62 | McSherry Gardens Elder Housing No No
63 | 100 Warren Street Elder Housing Elder Housing No No
64 | Emergency Water Connection Belmont Water Connectior No No
65 | Emergency Water Connection Belmont Water Connectior No No
66 | Emergency Water Connection Newton Water Connectior No No
67 | Emergency Water Connection Waltham Water Connectior No No
68 | Emergency Water Connection Waltham Water Connectior| No No
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Locally-
ID Name Type FEMZ':‘;:LOOd Identifi)e/:d
Flood Area

69 | Emergency Water Connection Waltham Water Connectior No No
70 | Emergency Water Connection Waltham Water Connectior No No
71 | Clinic - Partners Urgent Care Medical Facility No No
72 | Watertown Health Center Nursing Home No No
73 | Coolidge Hill Radio Antenna Communications No No
74 | Coolidge School Apartments Senior Housing No No
75 | MBTA Transit Hub Transportation No No
76 | Residence Residences No No
77 | AFC Urgent Clinic Medical Facility No No
78 | Circle of Boston Nursery School Daycare No No
79 | Strawberry Childcare Daycare No No
80 | First Step Child Care Center Daycare No No
81 | Open Wings Child Care Center Daycare No No
82 | Early Steps Watertown Pre-school Daycare No No

With respect to the location of Cratid=acilities in hazard zones, only one site, the Watertown Dam, is
located within a FEMA Flood zone, AE, 1% Annual Chance of flooding. This would be expected as by
definition any dam is located within tth@odplain of a river or stream.

Two of the sitedVatertown High School and Cunniff Elementary School, were identified by the Town as
areas of local concern for flooding due to basement flooding from high groundwater (see Table 8).

All the Towns Crititkacilities are located within an area designated o0l ow i nci dencebd
and average annual snowfall of 48 to 72 inches. All are also within the area ef/é@0wind speeds of
110 miles per hour, as these hazards are the same across teda@alti.
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VULNERABILITY ASSHEE&SIT

The purposefdhe vulnerability assessment is to estimate the extent of potential damages from natural
hazards ofvarying types and intensities .vulnerability assessment and estimation of damages was
performed for huricares, earthquakes, and flooding through HA&ZUSMH software.

Introduction to HAZLNSH

HAZUSMH (multiplehazards) is a computer program developed by FEMA to estimate losses due to a
variety of natural hazards. The following overvieH&ZUSVIH & taken from the FEMA websker

more informatin on the HAZUMH software, go to
http://www.fema.gov/plan/prevent/hazus/index.shtm

0 H A ZMHSs a nationally applicable standaréd methodology and software program that

contains modefsr estimating potential losses from earthquakes, floods, and hurricane winds.
HAZUSMH was developed by the Federal Emergency Management Agency (FEMA) under contract
with the National Instiautf Building Sciences (NIBS)ss estimates produced by H&&LH are

based on current scientific and engineering knowledge of the effects of hurricane winds, floods and
earthquakes. Estimating losses is essential to decsiomg at all levels of governmig providing

a basis for developing and evaluating mitiget plans and policies as well as emergency
preparedness, response and recovery planning.

HAZUSMVIH uses statef-the-art geographic information system (GIS) software to map and display
hazard daa and the results of damage and economic loss estimatasilitings and

infrastructurdt also allows users to estimate the impacts of hurricane winds, floods and
earthquakes on popul ations. 6

There are three modules included with the HAMH Software hurricane wind, flooding, and

earthquakes. There are alduee levels at which HAZWH can be ruri.evel 1 uses national baseline

data and is the quickest way to begihe risk assessment procéls.analysis that follows was completed
using Level flata. Level 1 relies upon default data on building type#ities, transportation, etc. from

national datibases as well as census dat#hile the databases include a wealth of information on the

Townof Watertown it does not cajure all relevant informatioim fact, the HAZUS training manual notes

that the defailtdatai s O0subject to a great deal of uncert ai

However, for the purposes of thlan, the analysis is useftihis plan is attempting to generally indicate
the possible extent of damages due to certain types of natural disasters and to allawdorparison
between different types of dis@ersTherefore, this analysis should be considered to be a starting point
for understanding potential damages from the hagard

¥ CITY ORVATERTOWN DRAFT HZARD MITIGATION PLARO19 UPDATE
MAPC RISK ASSESSMENT 60 of 124


http://www.fema.gov/plan/prevent/hazus/index.shtm

ESTIMATED DAMAGESIWR HURRICANES

The HAZUS software was used to model potafgimages to the community from a 3@ar and 500

year hurricaneevent; storms that are 1% af2% likely to happen in a given year, and roughly
equivalent to a Categy 2 and Category 4 hurricandhe damages caused by these hypothetical storms
were moeled as if the storm track passed directly throughdhe bringing the strongest winds and
greatest damage potential.

Though there are no recorded instances lmfiricane equivalent to a 509ear storm passing through
Massachusetts, this modelwasil uded i n order to present a reasoa
help planners and emergency personnel evaluate the impacts of storms that might be moréndékely in
future, as we enter into a period of more intense and frequent storms.

Table30: Estimated Damages from Hurricanes

100-Year 500-Year
Building Characteristics
Estimated total number of buildings 9,836
Estimated total buildingplacement value (20} $) $4,852,000,000
Building Damages
# of buildings sustaining minor damage 321 1,667
# of buildings sustaining moderate damage 39 360
# of buildings sustaining severe damage 2 27
# of buildings destroyed 0 6
Population Needs
# of households displaced 1 63
# of people seeking public shelter 0 6
Debris
Building debris geerated (tons) 2,719 11,747
Tree debris generated (tons) 1,136 3,231
# of truckloadsof building debri@25 tons/truck) 109 470
Value of Damages
Property damage (buildings and content) $23,315,020 $101,801,000
Lesses due to business interruption $1,456,000 $10,725,000
Total Losses $24,771,020 $112,526,000
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ESTIMATED DAMAGES HREARTHQUAKES

The HAZUS earthquake module allows users to define an earthquake magnitude and model the potential
damages caused by thabehquake as if its epicenter had been at the geographic center of the study
area. For the purpes of this planiwo earthquakes were selectedagnitude 5.0 and a magnitude 7.0.
Historically, major earthquakes are rare in New England, though a maghikweént occurred in 1963.

Table31: Estimated Damages from Earthquakes

Building Characteristics
Estimated total number of buildings

Estimated total building replacement valuel®@)

Building Danmages

Magnitude 5.0

Magnitude 7.0

9,836
$4,852,000,000

# of buildings sustaining slight damage 2,752 470

# of buildingssustaining moderate damage 1,781 2,051

# of buildings sustaining extensive damage 640 2,348

# of buildings completely damaged 184 4410
Population Needs

# of households displaced 1,137 9,876

# of people seeking public shelter 505 2,324
Debris

Building debris generated (tons) 175,000 1,167,000
# of truckloads to clear debris (@ 25 tons/truck) 7,000 46,680

Value of Damages

Property damage

Losses du# business interruption
TotalLosses

$770,490,000
$120,548,400
$891,038,400

$4,363,566,300
$629,104,500
$4,992,670,800

Figurel2 WatertownMagnitude 7 Earthquakéosses by Occupancy Type
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Source: HAZUS for Watertown, MA, 508ar Riverine Floo8cenario
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ESTIMATED DAMAGESWRFLOODING

The HAZU8ooding module allows users model ffaential damages caused byl®0-year flood event
and a 500-year flood event.

Table32: Estimated Damages from Flooding
100-Year Flood 500-Year Flood
Building Characteristics
Estimated totatumber of buildings 9,836
Estimated total building replacement valugl® $) $4,853,000,000

Building Damages

# of buildings sustaining moderate damage 2 5

# of buildings sustaining extensive damage 0 1

# of buildings substantiallglamaged 0 0
Population Needs

# of households displaced 84 162

# of people seeking public shelter 4 6

Value of Damages

Total property damage $24,690,000 $37,240,000
Total losses due to business interruption $20,960,000 $31,900,000
Total Losses $45,650,000 $69,140,000

Figurel3: Watertown 500Year Flood Losses by Occupancy Type

[ Resiensal 55
Commenrial $51
J rdsta 511
I Cther #
Tota 53

Source: HAZUS for Watertown, MA, 5068ar Riverine Flood Scenario
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SECTION 5: HAZARD M ITIGATION

GOALS

The Watertown Local HazaMitiagationTeamreviewed and discussed thehazard mitigatiorgoals for
the Towm of Watertown. The following nigeals were endorsed by the team for thigatertown Hazard
Mitigation Plan 2019 Upate:

1. Prevent and reduce the loss of life, injury, public health imgrat{zroperty damages resulting
from all major natural hazards.

2. ldentify and seek funding for measures to mitigate or eliminate each known significant flood
hazard area.

3. Integrate haard mitigation planning as an integral factor in all relevant munidggadrtments,
committees and boards.

4. Prevent and reduce the damage to public infrastructure resulting from all hazards.

5. Encourage the business community, major institutions-prafiteoto work with the Town to
develop, review and implement thazard mitigation plan.

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

7. Emure that future development meets federal, state and local s@séarpreventing and
reducing the impacts of natural hazards.

8. Take maximum advantage of resources from FEMA and MEMA to educate Town staff and the
public about hazard mitigation.

9. Corside the impacts oflimate change and incorporate climate sustaibahihd resiliency to
hazard mitigatiorand other Town plans and policies
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SECTION 6: EXISTING MITIGATION

M EASURES

The existing proteots in th& ownof Watertownare a combination of zoning, land use, and
environmental regulations, infrastructure maintenande&lrainage infrastructe improvement projects.
Infrastructure maintenance generally addresses localized drainage cloggitgnpsptvhile large scale
capacity problems may require pipe replacementmorart elevation modificationEhese more expensive
projects are subject to the capital budget process.

TheTowrs existing mitigation measures, which were in place prior toigiheat2012 Plan, are listed by
hazard type here and are summarized in Takbebelow. Many upgrades to existing measures are
noted in the following sections.

EXISTINGOWNWIDE MITIGADN FOR FLOOIRELATEBIAZARDS

Watertownemploys a number of praatis to help minimize potential flooding and impacts from flooding,
and to maintain esting drainage infrastructurgéxistingownwide mitigation measures include the
following:

Participation in the National Flood Insurancgrar (NFIPJ Watertownparticipates in the NFIP wiii
policies in force as of tHeepember 30 2018. FEMA maintains a database on flandurance policies
and claimsThis database can be found on the FEMA websligz://www.fema.gov/policyclaim
statisticdlood-insurance

The following information is provided for thewnof Watertown

Hood insurance policies in for&eptembeB0, 2018) 91
Coverage amount of flood insurance policies $25,440,100
Premiums paid $51,569
Total losses (all losses submitted regardless of the status 18
Closed losse®éses that have been paid) 13
Open lossesldsses that have not been paid in full) 0
CWOP lossesdsses that have been closed without payme 5
Total paymentsdtal amount paid on losses) $788,689.62

The Town complies with the NFIP by enforcing floodplain regulations, mairtantateg ilgpodplain maps,
and providing information to property owners and builders regarding floodplainisliagd éguirements.

Street sweepiryEvery street getsv@pt at least four times a year with the Town completing on average
16 curb miles a week.

Catch basin cleanidgrhe town has approximately 3200 catch basins that are cleaned every year on
average. This service is contracted out by the town.

Roadway treatmer@dhe Town uses liquid calcium salt additive.
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Drainage infrastructure maintenanidee town requires a maintenance agreement in perpetuity on private
drainage facilities. To thexeent possible, the Town requires all storm watbetbandled on site rather
than directed into the municipal storm drain system.

Zoning RegulatiodsZoning is intended to protect the public health and safety through the regulation of
land use. Th@/atertown Zoning Ordinance includes a Floodplaimi®iéBection 5.06). The purposes of
this district are to:

1. To provide that lands in the Town of Watertown subject to seasonal or periodic flooding as
described hereinafter shall not be used for restdenr other purposes in such manner as to
endanger tk health or safety of the occupants thereof.

2. To protect, preserve and maintain the water table and water recharge areas within the Town so as
to preserve the present and potential water supplies fopthdic health and safety of the
residents of the Tovai Watertown.

3. To assure the continuation of the natural flow pattern of the water courses within the Town of
Watertown in order to provide adequate and safe floodwater storage capacity to protect person
and property against the hazards of flood inundatio

The Floodplain District is an overlay district, defined by they2@® floodplain as designated by FEMA.
Within the District, bgight uses are limited to conservation, outdoor recreation, widdéervation,
existing structures, and certain reteies in the RbLimited Redevelopment District which meet criteria
established within the Floodplain District and have been issued a final Order of Conditions under the
Massachusetts Wetlands Protec#ct. An existing structure may be expanded ahdraises, as

allowed in the underlying zoning district, may be allowed by Special Permit, providing that it can be
demonstrated that the proposed construction will not be detrimental to the publicshéstighor

welfare, and the project meets the ragmnents of all applicable state and local regulations including
those of the Massachusetts State Building Code pertaining to buildings within the floodplain.

Stormwater Ordinan@eA storm water ordinace ishas been adopted to help the Town comply tiigh
MS4 Stormwater Permit issued by EPA. The Ordinance retiine@ater retention up to the 1g@ar
storm fomew development

Wetlands OrdinanceThe Town of Watertown Wetlands Ordinance (Chaptérpfotects water

resources, wetlands, and their adijog land areas by controlling activities that might have a significant or
cumulative impact on the recognized values of these resource areas, including their ability to serve as a
flood control and ston damage prevention feature. Any activity that mighor otherwise alter these

resource areas requires a permit from the Watertown Conservation Commission. The adjoining land area
under the protection of this gw includes land within 150 feet afpond or wetland and land within

200 feet of a riveror stream as well as any land within a designated floodplain.

Watertown Open Space and Recreation(PiBRPYWa t e r t o wwas spdai8 iR 2015 and

identifies a number of open space parcels antdied hazard areas including floodplains and briigh

areas. For many of these parcels the plan recommends developing use and management plans, including
lands along the Charles River and Whitney Hill. These management plans should includé@omsidera
hazard issues such as flooding and bruss. fire
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EXISTING DAM MITIGKON MEASURES

DCR dam safety regulati@iBhe state has enacted dam safety regulations mandating inspections and
emergency action plans. All new dams are subject to state jpggmit

Watertown DamAn Emergency Action Plan (EAP) was completed in July 2018 by the MA Department of
Conservation and Recreati@CR)which owns and operates this damthe Charles River near

Watertown SquareThe plan includes emergency notificapimocedures, generd responsdlowchart,an

impact summary and mapping, and sections on preparedness, emergency detection, evaluation, and
classification. A section on general responsibilities describes the roles of DCR, MEMA, the State Police, at
thelocal police and firadlepartments.

In addition, Emergency Action Plans have been completed for several upstream dams outside of
Watertown that could have an impact on the town if they failed. These include

1 Cambridge Reservoir Dam and Stony Brook ReBamdocated in Walham and Westorgwned
and operated by the City of Cambridge Water Departmehheseeservoiron tribuaries of the
Charles River arthe principal sources ptiblicwater supply for the citpf Cambridge.

T Nor umbega a nndDate Weston, bdd ®vned and operated by the Massachusetts
Water Resources Authority as part of the MWRA regional water distribution system.

1 Weston Reservddam also owned by th&/WRAas part of the regional water distribution system.
In March2018 the Watertown kre Department attended Emergency Action Plan training for Weston

Reservoir Dam and Norumbega Reservoir Dams/ Sche
conducted byChristine E. Suhonen, fPdifl GZA and administeredy the MWRA.

EXISTINGOWNWIDE MITIGATION FORINDRELATED HAZARD

Massachusetts State Building @dde town enforces the Massachusetts State Building Code whose
provisions are generally adequate to protect ag
most coseffective mitigation measure against tornados given the extremely low probability of occurrence.
If a tornado were to occur, the potential for severe damages would be extremely high.

Treetrimming progrard The Town conducts its own tree maamee and alts uses its own equipment to
trim and remove trees as needed and grind stumps.

EXISTINGOWNWIDE MITIGATION FORINTERRELATED HAZRDS

Snow disposallhe town conducts general snow removal operations with its own equipment. There is a
park on grove seet that is used a snow disposal site as necessary.

EXISTINGOWNWIDE MITGBGATION FOR FIREELAED HAZARDS

Outdoor Burning Prohibitddutdoor burning is prohibited in Watertown.
Development Revidwhe Fire Department is a member efgsfie plan review committee.
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EXISTINGOWNWIDE MITIGATION FOBREOLOGIEGAZARDS

Massachusetts State Building @dde State Building Code contains a sectiatesigning for

earthquake loads (780 CMR 1612.0). cHen 1612.1 states that the purposetoh e s e pr ovi si or
minimize the hazard to life to occupants of all buildings andbaifing structures, to increase the

expected performance of higher occupancy structures as compared to ordinary struatucesnprove

the capability ofessentia f aci | i ties to function during and a
state that due to the complexity of seismic design, the criteria presented are the minimum considered to be
oprudent awdjeacomndmiedadl If csafetyt Theecode also tstates that absolutef | i
safety and prevention of damage, even in an earthquake event with a reasonable probability of
occurrence, cannot be achieved economically for most buildings.

Section 16122.5 sets up seismic hazard exposuraeigsoand assigns all buildings to one of these groups
according to a Table 1612.2.5. Group Il includes buildings which have a substantial public hazard due to
occupancy or use and Group Il are those buildings hassemtial facilities which are requifed post
earthquake recovery, including fire, rescue and police stations, emergency roomgepevating

facilities, and communications facilities.

EXISTING MULHAZARD MITIGATION MEASURE

Comprehensive Emenyelanagement Plan (CEME)Very commiip 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 ymede emergencies. These plemstain

important information regardirftpoding, hurricanes, tornadoes, dam failures, earthquakes, and winter
storms. Therefore, the CEMP is a mitigation measure that is relevant to all of the hazards discussed in this
plan.

Communications Equipndéfite Town has access to three Incident@mith Units, mobile communications
centers available to the town through the MA State Police, the MA Dept. of Fire Services, and MEMA.
Improvements to the communications system are being pursued by the Towro(s8g. Secti

Emergency Power Genesdd=megency generators are located at tH®wn HallMain Library, Police
Department, Fire Department, Public Works Facility, and Watertown High $kbdolvn is planning to
install additional generators sthools (See Section 8).

Massachusetts State BwldCoded The Massachusetts State Building Code contains many detailed
regulations regarding wind loads, earthquake resistant design;fiaading, and snow loads.
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COMPILATION OF EXISIIG MITIGATION

Table 33summarizes the existing natural hazareyatiopn neasure already in place iWatertown

Table33: Existing Natural Hazard Mitigation Measures Watertown

Type of Existing Mitigation Area Effectiveness/ Improvements/
Measures Covered Enforcement Changes Needed
MULTIPLE HAZARDS
Comprehensge Emergency| TowRwide. Emphasis is on Currently up tg
Management Plan (CEMHF emergency date. Needs to be
response. periodically update
Communications Equipme TowRwide. Improvements are | The Town is
being implemented | pursuing upgrade
by the town. for integrated
communications
among Police, Fire
and Public Works
Massachusetts State Townwide. Most effective for | None.
Building Code new construction.
Participation in the TownRwide. A forum for The Battle Road
Regional Emergency cooperation on Emergency Plannir
Planning Committee natural and Comm. disbanded.
(disbanded sincthe manmade disasters| The Town is
previous plan) considering other
options for this.
Emergency Power TownRAwide. Improvements are | The Dwnis
Generators beingimplemented | pursuing generator
by the town. for schools

FLOOD HAZARDS

Participation in the Nationg
Flood Insurance Program
(NFIP) TheTownactively
enforces the floodplain
regulations.

Areas identified on the FIRM
maps.

There are 91
policies in force.
FIRM map date
2010 (not updated
since 2012 plan)

Encourage all
eligible
homeowners to
obtain insurance.

Street sweeping Townwide. Effective. MS4 Permit may
require changes

Catch basin cleaning Townwide. Effective. MS4 Permit may
require changes

Roadway treatments Town roads. Effective. None.

Drainage infrastructure Townwide. Effective Ongoing

maintenance maintenance
needed

Zoningd Floodplain District Townwide. Effective. None
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Stormwater Ordinance Townwide. Effective MS4 Permit may
require changes

Wetlands FPotection Wetland Resource Areas Effective None

Ordinance

Watertown OSRP TownRwide Hfective The OSRP was

updated in 2015

DAMHAZARDS

DCR dam safety regulatiol
and permitting

Statewide.

Somewhat effective

Improvements to th
statewide system
for dam inspections

attended EAPRraining for
Weston Reservoir Dam an
Norumbega Reservoir
Dams/ Sc henmk

Emergency Action Plans | Charles River floodplain areg Effective Plans were recently
(EAPhave been prepared completed ad are
for the Watertown Dam, up to date
Cambridge Reservoir and

Stony Brook Dams, Westq

Dam, and the Norumbega

and Schenck?d

Watertown Fire Dept Charles River floodplain areg Effective None; continue to

participate in any
future dam trainings

WIND HAZARDS

Compehensive Emergenc)
Management Pla(CEMP)

Townwide.

Effective primarily
for emergency
response.

CEMP is up to date

The Massachusetts State | TowRwide. Effective for most | None.
Building Code situations except
severe storms
Tree trimming program Townwide. Improvements are | More capacity for

beingimplemented

tree trimming

Building Code

by the town. needed
WINTER HAZARDS
Regular salting and sandin| Towrnwide Effective None
of the roads and local
plowing
BRUSH FIRE HAZARDS
Outdoor burning TownRwide. Effective. None.
prohibited.
Development Review TownRwide. Effective. None.
GEOLOGIC HAZARDS
The Massachusetts State | TownRwide. Effective for most | None.

situations.
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MITIGATION CAPABIUES ANOLOCAL CAPACITY FOMRPLEMENTATION

Underthe Massacleus t s sy st em oTownof WatentewniR auth@ized to adbpe and from

time to time amend a number of local bylaws and regulations that supptowfiies capabi | i ti e
mitigate natural hazards. These incltiteeZoningOrdinance Stormwater @dinance Subdivision and Site

Plan Review Regulations, Wetla@adinance Health Regulations, Public Works regulations, and local
enforcement of the State Building Code. LOcdinance may be amendetly the TownCouncito

improve thaowrd s ¢ aeg,ar icHangésito most regulations simply require a public hearing and a

vote of the authorized board or commission.Tidvenof Watertownhas recognized several existing

mitigation measures that require implementatiomprovements, and has the capab#sed on these

Home Rule powers within its local boards and departments to address these.

SeveralTowndepartments includirfgublic Works and Community Development and Planitiagldress
planned infrastructure projscThe Department of Public Werkill collaboratewith state agencies (DCR,
MWRA)on dammanagement issuésnally, efforts to improve emergency communicatitiree a
collaborative effort among the Fire Department, Police Department, and PublicD&paksment
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SECTION 7: STATUS OF MITIGATION

M EASURESFROM THE 2012 PLAN

IMPLEMENTATION PROESS ON THE PREVICRIAN

At a meeting of théVatertownHazard Mtigation Planning Committ@ewnstaff reviewed the mitigation
measures identified in tl2012 WatertownHazard Mitigation Plan and determined whether each

measure hadeen implemented or deferre@f those measures that had been deferred, hramittee

evaluated whether the measure should be deleted or carried forward into this HazardidfitRjan

2019 Update. The decision on whether to delete or retain a particular measure was based on the
commi tteeds assess men teffectivenessioithe measureiamdwketherthe | e v a n
deferral of action on the measure was due to the litgluf the Townto take action on the measure.

Table34 summarizeséhstatus of the mitigation measures

Table34: 2019 Status oMitigation Measures from th012 Plan

Mitigation Measure Priority 2019 Status Indude in

Completed / In Progress | 2018 Plan
Not Completed Update?

Priority?

High Priority
A) Charles River | Maintain coordination High Partially complete: YesHigh
with operators of dams Emergency Action Plans
upstream and (EAP) have been
downstream of completed for Watertown
Watertown Dam in 2018, for the
upstream Norumbega an
Schenckds P
Weston in 208, and the
upstream Stony Brook arn
Hobbs Brook Dams in
Walthamand Weston in
2013

In March 2018 Watertowr
Fire Dept. staff attended
Emergency Action Plan
training for the
Norumbega Reservoir
Dami Schenckd
and Weston Reservoir
Dam in Weston

B) Flooding, Continue revising storm | High Completed: Stormwater | No
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Mitigation Measure Priority 2019 Status Indude in
Completed / In Progress | 2018 Plan
Not Completed Update?
Priority?
Drainage water program. Ordinance was adopted
Infrastructure by the Town; requires
and Dams retention of stormwater u
to the 100-year storm.
C) Earthquakes | Purchase mobile, long | High Completed No
running generators
and/or install fixed,
multifuel generators in
designated emergency
shelters
D) Brush Firé Build fire access road | High Not Completed No
Whitney Hill | and create brush fire
prevention progam.
E) Brush Fire Purchase a Brush truck.| High Not Completed No
F) Multthazard | Purchase hanldeld GPS | High Partially completed: The | YesHigh
units and mobile radio Town acquired GPS unitg
communications they are currently working
equipment on a communications
upgrade to change radio
frequencies for a uniform
single system thatill
serve Police, Fire, and
Public Works
G) Multthazard: | Upgrade all generators | High Partially completed: The | YesHigh
power outage | as needed. Town upgraded 2
generdors.
H) Multthazard: | Install fixed, muHiuel High Completed No
power outage | generators affown Hall.
) FIRM mappingl Maintain updated town | High Partially CompletedTown| YesHigh
and bylaws | Flood Information Rate staff attended a Charles
Maps (FIRM) maps Watershed Risk Map
information and town workshop sponsored by
ordinance FEMA iduly 2018
Medium Priority
J) Charles River | Program to fund and Medium | Not completed No
provide technical
assistance for flood
protection.
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Mitigation Measure Priority 2019 Status Indude in
Completed / In Progress | 2018 Plan

Not Completed Update?

Priority?

K) Cunniff Upgrade pumps and Medium | Not completed: To be Yes
Elementary improve site drainage. incorporated into the Medium
School Townds Scho

Program
L) Watertown Upgrade pumps and Medium | Not completed: To be Yes
High School | improve site drainage. incorporated into the Medium
T o w8chool Building
Program
M) Rutland Street| Program to fund and Medium | Partially completed: Yes
assist homeowners with Homeowners have more | Medium
pumps. pumping capacity.

N) Flooding, Dedicate moreesources | Medium | Completed No
Drainage for morefrequent
Infrastructure | maintenance of town
and Dams owned drainage

facilities, such as more
frequent removal of
sediment.

O) Flooding, Study feasibility of Medium | Not completed Yes
Drainage creating stormwater Medium
Infrastructure utility
and Dams

P) Flooding, Develop greater Medium | Partially completed: Yes
Drainage emergency flood Medium
Infrastructure preparation and
and Damkvg emergency response

capacity.
Q) High Winds Increase contract labor | Medium | Partially comfeted: The | Yes
and Hurricanes for tree maintenance Town has established a | Medium
program. Tree Warden Supervisor
under the Dept. of Public
Works
R) Earthquakes | Investigate options to Medium | Not completed YesLow
make all public buildings
earthquake resistant.

S) Multthazard | Purchase a digital/hard | High Completed No

copymap plotter to
enable large map
creation from town GIS
files
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As indicated in Table 34, thevin completed several mitigation measures include. Adoption of a
Stormwater Ordinance, installationadfixed generator in Town Hall, initiah of a test program to assist
homeowners with installing pumps, increased capacity for sediment removal in drainage facilities,
acquisition of hantield GPS units and upgrade of GIS equipment.

Several projects #t were not completed will be continuetbithis plan update. These include installing
backup generators in several schools, implementing the Rutland Street project for pump installations,
increasing capacity for tree maintenance, coordinating dam mareagevith state agencies, and
upgrading he emergency communications system foopégability between Fire, Police, and Public
Works. .

Moving forward into the nexive-year plan implementation period there will be many more opportunities
to incorporate hazar disiaonmakinggppotessesn i nt o t he Town?d

Overall, elevenmitigation measures from t2812 plan will be continued inig2019plan update . Most
will retain the same priority in tf#819 update. Threemeasures that weret completé will not be
carried forward into cuent plan including the purchase of a brush fire truck, which is not deemed
necessary due to the low frequermdybrush firesn the Town.

Moving forward into the next five year plan implementation period there will be many more opportunities
to incorpor&e hazard mitigation intothBowi® s deci si on maki ng plovwafaces ses .
in implementing these measunes@imarily due to limited funding and available staff time. This plan

should help th&ownprioritize the best use of its ligdtresources for enhanced mitigation of natural

hazards.
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SECTION 8: HAZARD M ITIGATION

STRATEGY

WHAT ISHAZARDMITIGATION?

Hazard mitigation means to permanently reduce or alleviate the losses of life, injuries and property
resulting from natural hazasdhrough longerm strategies. These letggm strategies include planning,
policy changes, eduttan programs, infrastructure projects and other activities. FEMA currently has three
mitigation grant programs: the Hazards Mitigation Grant Program (H@&MM)reDisaster Mitigation
program (PDM), and the Flood Mitige Assistance (FMA) progrdrhethree links below provide

additional information on these programs.

https://www.fema.gov/hazardmitigationgrantprogram
https://www.fema.gov/predisastermiigation-grantprogram
https://www.fema.gov/floodmitigationassistancgrantprogram

Hazard Mitigation Measures can generally be sorted into the followowupgr

T

Prevention: Government administrative or regulatory actions or processes that influesge the

land and buildings are developed and built. These actions also include public activities to reduce
hazard losses. Examples include planning and zdmiihdjng codes, capital improvement

programs, open space preservation, and stormwater manageageitations.

Property Protection: Actions that involve the modification of existing buildings or infrastructure to
protect them from a hazard or removabiin the hazard area. Examples include acquisition,
elevation, relocation, structural retrofitsoél proofing, storm shutters, and shatter resistant glass.
Public Education & Awareness: Actions to inform and educate citizens, elected officials, and
property owners about the potential risks from hazards and potential ways to mitigate them. Such
actions include outreach projects, real estate disclosure, hazard information centers, aageschool
and adult education programs.

Natural Resource Protectiofctions that, in addition to minimizing hazard losses also preserve or
restore the functions of natural systems. These actions include sediment and erosion control, strea
corridor restoration, watershed management, foredtvagetation management, @drvetland

restoration and preservation.

Structural Projects: Actions that involve the construction of structures to reduce the impact of a
hazard. Such structures include storm water controls (e.g., culverts), floodwallls, istaining

walls, andsafe rooms.

Emergency Services Protection: Actions that will protect emergency services before, during, and
immediately after an occurrence. Examples of these actions include protection of warning system
capability, protection of critical facilitiemnd protectiorof emergency response infrastructure.

(Source: FEMA Local MHléizard Mitigation Planning Guidance)
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REGIONAL AND INTEHBOMMUNITY CONSIDERAONS

Some hazard mitigeon issues are strictly locghe problem originates primarily witkiie municipaiit

and can besolved at the municipal level. Oth&sues are inteasommunity and require cooperation

between two or more municipalities. There is a third level of mitigation which is regional and may involve a
state, regional or federal ageaay, or three ormore municipalities.

REGIONAL PARTNERS

Inmany communitigmitigating natural hazards, particularly floaglims more than a local isstée
drainage systems that serve thesenmunities are complex systems of storm drains, roadwaggkai
structures, pump statipdamsand other facilities owned and operated by a wide array of agencies
including th& own Massachusetts Department of Transportation (Masi@OMassachusetts Water
Resources Author{(tyWRA), and the Department of Ceervaion and Recreation (DCRheplanning,
construction, operation and maintenance of these structures are integral to the flood hgadia@hmiti
efforts oftowns These agencies must be consideredotias regionalpartners in hazard mitigation.
These agencies also operate under the same constraints as communities do including budgetary and
staffing constraints and they must make decisions about numerous competing prithigissctions that
follow, the plan includes recommendations for aesiwvihere cooperation with these other agencies may
be necessary. Implementation of these recommendations will require that all parties work together to
develop solution®ail (MBTA).

REGIONAIAND INTERCOMMUNITRACILITIES WITHWATERTOWN

Major faciliies avned, operated and maintained by state or regional entities include:
1 Watertown Dam (DCR)

1 Cambridge Reservoir and Stony Brook Dams (Cambridge Water Department)

T Weston Dam, Norumbega Dam, and Schenck®&s Pon
1 State Rout@0 (Main Street)

1 MBTABud.ines

1

MWRA water distribution mains and wastewater collectors

NEW DEVELOPMENT ANNBFRASTRUCTURE

As part of the process of developing recommendations for new mitigation measures for this plan update,
the Townconsidered the issues related to newedigyment, redevelopment, and infrastructure needs in
order limit future risks. Taking into considanate Zoning an8tormwater Ordinansgpriorities for the

future include bylaw updatder stormwater managemenipgradingintraoperative communicats

installation of key generatgrand coordination of dam management with state agencies
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PROCESS FOR SETTIRBORITIES FOR MIAIBON MEASURES

The last step in developingthewi® s mi t i gati on strategy 1 s dtam assi
measure so as to guide the focus offtbe® s | | mi t ed r es our dhetleegreatestar d s
potential benefit. At this stage in the process, the Local Hazard Mitigation Planning Team had limited
access to detailed analyses of the cost hanefits of any given mitigation measure, so prioritization is

based on the localteammembed under st anding of existing and p
approximate sense of the costs associated with pursuing any given mitigation measure.

Prioritysetting was based on local knowledge of the hazard areas, including impacts of hazard events, the
extent of the area impacted, and the relation of a given mitigation measureio® s goal s . I n
addition, the local Hazard Mitigation Planningmealsatook into consideration factors such as the

number of homes and businesses affected, whether or not road closures occurred and what impact closur
had on delivery of emergency services and the local economy, anticipated proguettaiber any

environrantal constraints existed, and whetherftbeinwould be able to justify the costs relative to the
anticipated benefits.

Table35 below demonstrates the prioritization of Feewi® ecommendetazard mitigation measures.

For each mitigation maag, thegeographic extent of the potential benefiting area is identified as is an
estimate of the overall benefit and cost of the measures. The benefits, costs, and overall priority were
evaluated in terms of:

Estimated Benefits

High Action will resulh a sgnificant reduction of hazard risk to people and/or
property from a hazard event

Medium | Action will likely result in a moderate reduction of hazard risk to people
and/or property from a hazard event

Low Action will result in a loreduction of hazardisk to people and/or property
from a hazard event

Estimated Costs

High Estimated costs greater than $100,000

Medium | Estimated costs between $10,000 to $100,000

Low Estimated costs less than $10,000 and/or staff time

Priority

High Action vey likely to have political and public support and necessary

maintenance can occur following the project, and the costs seem reasqg
considering likely benefits from the measure

Medium | Action may have political and public support and necessary nanotehas
potential to occur following the project

Low Not clear if action has political and public support and not certain that
necessary maintenance can occur following the project
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Table 35 Prioritizationof Mitigation Measures

N : Geographic Estimated Estimated o . .
Mitigation Action Cowerage Bl Cost Priority
DAMS
1. Maintain coordination with operators of _
Watertown Dam andlams upstream of ?E)%r(lje?a?r:\sle' High Low High
Watertown in Waltham and Westo P
FLOODING
2. Continue developing storm water program to . : : :
comply with the MS4 permit TownRwide High Medium High
3. Maintain updated-lood Information Rate Maps - i Hiah L Hiah
maps information and town ordinance. owRwide 'Y ow '9
4. Upgradepumps and improve site drainage. Cunniff
Elementary Medium  Medium Medium
School
5. Upgrade pumps and improve site drainage. Watertown : . .
High School Medium  Medium Medium
6. Test Program to fund and assist homeowners _ _ )
Rutland Stree  Medium  Medium Medium
pumps.
7. Study feasibility of creating stormwater utility TowAwide Medium  Medium  Medium
WIND
8. Increase contract labor for tree maintenance TownRwide Medium Medium  Medium
program
MULTIHAZARD
9. Upgrade communications to a uniform single
system that will serve Police, Fire, and Public Wo
including interconnections condiié Town isaving
a study done by Cybe€omm, and awaiting a TownRwide High High High
decision by the FCC regarding radio frequency
availability.
10. Upgrade all fixed generators as needed. The
Fire Dept, Police and DPW all have generators. ~
town hall recentlpdded one. The schools are bein T i Hiah Hiah High
rebuilt with generators added through the capital owRwide 'Y '9 '9
budget process.
GEOLOGI®AZARDS
11. Identify public buildings that may be vulnerabl
to earthquakes and investigate options to make tt  TownRwide Low Low Low
more resistant to earthquakes
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Geographic Estimated Estimated

Mitigation Action Coverage Benefit ol Priority
BRUSH FIRE HAZARDS
12. Evaluate the status of fire access roads and
maintain oupgrade if needed TownRwide Low Low Low
13. Provide public information about brushfire
hazards and preventive measures for gy TownRwide Low Low Low

owners.

WINTER STORMS

14. Identify public buildings that may be vulnerabl
to damage fromsnow loads and conduct a structur  TownrRwide Low Low Low
assessment if needed

DROUGHT HAZARDS
15. Adopt guidelines for new developnméea

promote drought tolerant landscaping and site TowRwide Medium Low Medium
design measures

EXTREMEEMPERATURES
16. Conduct a public awareness program on the r
of extreme temperatures and resources available Townwide Medium Low Medium

residents
17. Adopt Site Design regulations to increase sha
tree plantings near buildings, increaiees used in

parking areas and along public ways. Ve el L Low Medium

RECOMMENDHDITIGATION MEASURES

INTRODUCTION TRECOMMENDHDITIGATION MEASURESBLE36

Description of the Mitigation Measudrd&he description of each mitigation measure is brief and cost
information is given only if cost data were already available from the community. The cost data represent
a point in time and would need to be adjed for inflation and for any changes ofinements in the

design of a particular mitigation measure.

Priorityd As described above and summarized in T&85lethe designation of high, medium, or low
priority was done considering potential benefitgeas affected, and estimated project costs

Implementation Responsibifityhe designation of implementation responsibility was done based on a
general knowledge of what each municipal department is responsible for. It is likely that most mitigation
measures will requirthat several departments work together and assigning staff is the sole responsibility
of the governing body of each community.
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Time Framé The time frame was based on a combination of the priority for that measure, the complexity
of the measure and whedr or not the measure is conceptual, in design, or already designed and awaiting
funding. Because the time frame for this plan is five years, the timing for all mitigation measums has be
kept within this frameworkhe identificationf a likely time fame is not meant to constrain a community
from taking advantage of funding opportunities as they arise.

hh

Potential Funding Sour@$his column attempts to identify the most likely soureexdaid for a specific
measureThe infamation on potential funding sources in this table is preliminary and varies depending on
a number of factors. These factors include whether or nagatiit measure has been studied,

evaluated or designed, or if it iilsin the conceptual stagedEMA and DCR assisted MAPC in reviewing
the potential eligibility for hazard mitigation funding. Each grant program and agency has specific
eligibility requirements that would neeallbe taken into consideratidn. most instances, the measure will
require anumber of different funding sources. Identification of a potential funding source in this table does
not guarantee that a project will be eligibler, or selected for fundindJpon adoption of this plan, the

local team responsible for its implementatioyukl begin to explore the funding sources in more detail.

Additional information on funding souré&he best way to determine eligibility for a patlar funding
source is to review the project with a stafson at the funding agenciyhe followingvebsites provide
an overview of programs and funding sources.

Army Corps of Engineers (AC@Hhe website for the North Atlantic district office is
http://www.nae.usace.army.mil/The ACOE provides assis&im a number of types of projects
including shoreline/streambank protection, flood damage reduction, flood plain management
services and planning sEes.

Massachusetts Emergency Management Agency (MHERAYrants page
https://www.mass.gov/hazakrthitigationassistancgrantprogramsdescribes the various Hazard
Mitigation Assistance Program.
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Table 36: Recommended Hazard Mitigation Measures

Hazard Category Mitigation Measure Priority Implementation Time Estimated Potential Funding
Location Responsibility Frame Cost Sources
Dams
1. Charles River Dam| Maintain coordination with | High Dept. of Public 2019- Staff Time | Watertown
operators ofWatertown Works, with DCR, 2023 General Fund
Dam anddams upstream of MWRA, and City of
Watertown in Waltham and Cambridge
Weston
Flooding
2. TownAwide Continue developing storm| High Dept. of Public 2019- Staff time and | Enterprise Fund an
Drainage water program to comply Works 2023 Consultants | Sewer Fund
Infrastructure with the MS4 permit 100,000/year
3. FIRM mapping and Maintain updated town High Planning Dept. 2019- Staff time | Watertown
bylaws Flood Information Rate 2023 GeneralFund
Maps (FIRM) maps
information and town
ordinance.
4. Cunniff Elementary| Upgrade pumps and Medium | School Dept./Public| 2019- TBD School Building Fu
School improve site drainage. Works Dept. 2023 | FEMA
5. Watertown High Upgrade pumps and Medium | School Dept./Public| 2019- TBD School Building Fu
School improve site drainage. Works Dept. 2023 | FEMA
6. Rutland Street Test Program to fund and | Medium | Dept. of Public 2019- $70,000 Watertown
assist homeowners with Works 2023 General Fund
pumps. Mitigation Fund
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Hazard Categor¥ Mitigation Measure Priority Implementation Time Estimated Potential Funding
Location Responsibility Frame Cost Sources
7. TownAwide Evduate thefeasibility of Medium | Dept. of Public 2020- $50-100,000 | Watertown
Drainage creating stormwater utility Works / Stormwater| 2023 and Staff Time | General Fund;
Infrastructure Advisory Committee Sewer Fund
Wind Hazards
8. TownAwide wind Increase contract labor for | Medium | Dept. of Public 2019- $50,000 Watertown
hazards tree maintenance program. Works /Tree 2023 General Fund
Warden

Multi-Hazards
9. Townwide Multi Upgrade communications t High Fire Dept./ 2019- $2.2 millon | Watertown
hazard: integrated a uniform single system the Police Dept./ 2023 General Fund /
communications will serve Policdsre, and Dept. of Public FEMA

Public Works, including Works

interconnections conduit. T

Town is having a study dor|

by CyberComm, and

awaiting a decision by the

FCC regarding radio

frequency availability.
10. Townwide Upgrade all fixed High Fire Dept./ 2019- $150,000 Watertown
Municipal Facilities: | generators as needed. The Police Dept./ 2023 General Fund /
Multthazard-power | Fire Dept, Police and DPW, Dept. of Public FEMA
outage all have generators. The Works

town hall recently added

one. The schools are being

rebuilt wih generators

added through the capital

budget process.
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Hazard Category Mitigation Measure Priority Implementation Time Estimated Potential Funding
Location Responsibility Frame Cost Sources
Geologic Hazards
11. Townwide: Public| Identify public buildingthat | Low Planning Dept. / 2020- Staff time Watertown
BuildingsEarthquake | may be vulnerable to Emergency 2023 General Fund
hazards earthquakes and investigat Management
options to make them morg
resistant to earthquakes
Wildfire Hazards
12. Townwide: Evaluate tb status of fire | Low Fire Department 2020- Staff time | Watertown
Brush Fire hazards | access roads and maintain 2023 General Fund
or upgrade if needed
13. Townwide: Provide public information | Low Fire Department | 2020- Staff time | Watertown
Brush Fire hazards | aboutbrushfire hazards an( 2023 General Fund
preventive measures for
property ownes.
Winter Hazards
14. Towrawide Public | Identify public buildings thg Low Dept. of Public Works/ 2020- Staff time | Watertown
Buildings: Snow loadg may be vulnerable to Planning Dept. 2023 General Fund
damage fromsnow loads
and conduct a structural
assessment if needed
Drought Hazards
15. Towrwide: Adopt guidelines for new | Medium Community 2020- Staff time Watertown
drought development to promote Development and | 2023 General Fund
drought tolerant Planning Dept.
landscaping and site desig| Conservation
measures Commission, Planni
Board, ZBA
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Hazard Categor¥ Mitigation Measure | Priority Implementation Time Estimated Potential Funding
Location Responsibility Frame Cost Sources

Extreme Temperatures

16. Townwide: Conduct gublic awarenesg Medium | Health 2020- Staff time; cost| Watertown
Extreme heat and col{ program on the risks of Department/.. 2023 for developing | General Fund
extreme temperatures and Emergency & distributing
resources avaitde to Management. education
residents materials
17. Townwide: Adopt Site Design Medium Community 2020- Saff Time Watertown
Extreme heat and col( regulations to increase Development and | 2023 General Fund
shadetree plantings near Planning Dept.
buildings, increase trees Planning Board, ZB

used in parking areas and
along public ways.
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