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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
dangesrs to life and propetly from natural hazard events the communities of the Boston region of
Massachusetts, hazard mitigation planning tends to focus most on flooding, the most likely nadural hazar
to impact these communitielse Federal Disaster Mitigan Act of 2000 requires all municipalities that

wish to be eligible to receive FEMA funding for hazard mitigation grants, to adopt a lochiazaid

mitigation plan and update this plan in five year intervals.

PLANNINGPROCESS

Planning for the Hazd Mitigation Plan update was led by tiAetonLocal Hazard Mitigation Planning

Team, composed of staff from a numbkdifferent Town DepartmeniBhis team memn November 30

2017, January 30 2018, andMay 24, 2018 and discussed where the impactaatiiral hazards most
affecttheto wn, goal s for addressing these i mpacts, Uf
and new or revised hazard mitigation measures that would benefaviime

Public participation in this planning process is tangdor improving awareness of the potential impacts

of natural hazards and to build support for the actioesTibwn takes to mitigate theinh e  TLoocaln 6 s
Hazard Mitigation Planningeam hosted two public meetirtps, first onApril 18, 2018 and thesecond

onJune 18 2018and the draft plan update was posted onthenTio 6 s websi t e Keyor publ
town stakeholders and neighboring communities were notified and invited to review the draft plan and
submit commentgote public comments here.

RISKASSESSMENT

TheActonHazard Mitigation Plan assesses the potential impacts to the Town from flooding, high winds,
winter storms, brush fire, geologic hazards eexétemperatures, and droughthesere showrin the
map series in Appendix B

TheActonLocal Hazard Mitigation Planning Team identifiécCritical Facilities. These are also shown on
the map series and listedTiable 2, identifying which facilities are located within the mapped hazard
zones

A HAZUSVIH analysis provided estimatespombperty damages from Hurricanes of category 2 and 4
($14 million to $1 million as well as earthquakes of magnitudes 5 an@#17 millionto $3 billion) and
flood damagefor 100-year and 500year stormg$33 to $45.6 millior).

$. TOWN OF ACTON HAZARD MITIGATIONARLS 2018 UPDATE
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HAZARDMITIGATIONGOALS

TheActonLocal Multiple Hazard Community Planning Team endorsed the foloveingzard mitigation
goals at the Januarg0, 2018 team meeting:

1. Prevent and reduce the loss of life, injury, public health impacts and property damages resulting
from all majo natural hazards.

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

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

4. Prevehand 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 the hazard mitigation plan.

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

7. Ensure that future development meets federal, state and local standards for preventing and
reducing the impacts of natlihazards.

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

9. Consider the potential impis of future climate change amtorporate climate sustainability and
resiliency in hazard ngttion planning

§ TOWN OF ACTON HAZARD MITIGATIONARLS 2018 UPDATE
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HAZARDMITIGATIONSTRATEGY

TheActonLocal Hazard Mitigation Planning Team identified a number of mitigation measures that would
serve to reduce th€ o wvuliesablity to natural hazard event@verall, the hazard mitigation strategy
recognizes that mitigating hazards fectonwill be an ongoing process as our understanding of natural
hazards and the steps that can be taken to mitigage ttamages changes over tin@&obal climate

change and a variety of other factors impactfewn 6 s v u landarrtree future,iarid yocal officials

will need to work together across municipal lines and with state and federal agencies in order to
undersaind and address these chang€éle Hazard Mitigation Strategy will be incorporated into the
Tovnds ot her related plans and policies.

PLAN REVIEW &JPDATEHPROCESS
The process for developidgtord Idazard Mitigation Plag018 Update is summarized Trable 1.

Tablel: Plan Review and Update Procges

Section 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 opportunitiggteefirst local committee meeting.
Participation During plan development, the plan was discussed at two public meetings |
by the ActonBoard of Selectmef he pl an was al so a-
website for public commentote public comments here.
MAPC gathered the most recently available hazard and land use data and
with Town staff to identify changes in local hazaehs and development
trends.Town staff reviewed critical infrastructure with MAPC staff in toder
create an upto-date list. MAPC also used the most recently available versio
HAZUS and assessed the potential impacts of flooding using the latest dai
The Hazard Mitigation Goals were reviewed and endorsed byAgtenLocal
Hazard Mitigaion Planning Team.
Section 6Existing  The list of existing mitigation measures was updated to reflect current miti
Mitigation Measures activities in théown.

Mitigation measures from tB810 plan were reviewed and assessed as to

whether they were compél, inprogress, or deferredl'he Local Hazard
Sections 7 and 8:  Mitigation Planning Team determined whether to carry forward measures |
Hazard Mitigation  the2018 Plan Update or nuify or delete themThe Plan Update's hazard
Strategy miigation strategy reflects both new measures and measures carried forwi
from the2010 plan. The Local Hazard Mitigation Team prioritized all of thes
measures based on current conditions.
This section of the plaras updated with a new egoing plan implementation
review and five year update process that will assist the Town in incorporat
hazard mitigation issues into other Town planning and regulatory review
processes and better prepare the Town for the naxiprehensive plan update

Sectiord: Risk
Assessment

Section 5Goals

Section 9Plan
Adoption &
Maintenance

$. TOWN OF ACTON HAZARD MITIGATIONARLS 2018 UPDATE
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As indicated iTable 34,Acton made considerable progress implementing mitigation measures identified
in the 2010 Hazard Mitigabn Plan. Completed physigaibjectsinclude drainage upgrades at Main and
Parker Streets and mofeequent maintenance of drainage, installation ofrgi@ntion projects in town

parks purchase of diesel generators for critical facilities, upgraded radio and fiber optic communications,
and installation of beaver deceiverfhe Town strengthened starater treatment and infiltration
requirements with tregloption of a new Stormwater Byv in 2015.In addition, the town purchased GIS
software and has mapped 85% of the stormwater infrastructure. The town has been active in purchasing
land for conservain, completing over $5 million in purchases in the past five years.

Several projects that were not completed will be continued into this plan update. These include completing
GIS mapping and moving on to work that will facilitate MS4 compliance, tomplefiber optic

installationand on-going dam assessments. Funftingesign ofa newearthquake proof fire station

was approved in Spring 2018

Moving forward into the next five year plan implementation period there will be many more opportunities
to incorporate hazard mitigation into the Town?d

Though not formally done in t@10 Plan, the Town will document any actions taken within this iteration
of the Hazard Mitigation Plan on challenges met and actions successipld as part of the ongoing

plan maintenance to be conducted by #atonHazard Mitigation Implementation Team, as described in
Sectior® Plan Adoption and Maintenance.

$. TOWN OF ACTON HAZARD MITIGATIONARLS 2018 UPDATE
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SECTION 2: INTRODUCTION

PLANNINGREQUIREMENTEINDER THEEDERADISASTERITIGATIONACT

The Federal Disaster Mitigation Act, passed in 2000, requires that after Nover2béd 1all

municipalities that wish to continue to be eligible to receive FEMA funding for hazard mitigation grants,
must adopt a local ntithazard mitigation plan and update this plan in five year intervals. This planning
requirement does not affect disaster assistance funding.

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

Massachusetts has taken a regi@pproach and has encouraged the regional planning agencies to
apply for grants to prepare plans for grgs of their member communitilse Metropolitan Area
Planning Council (MAPC) receivegtant from the Federal Emergency Management Agency (FEMA)
uncer the PreDisaster Mitigation (PDM) Programassist the Town éictonto updateits local Hazard
Mitigation Plan, which was first adopte@®1.0.

WHAT IS AHAZARDMITIGATION PAN?

Natural hazard mitigation planning is the process of determiningoh®ystematically reduce or eliminate
the loss of life and property damage resulting from natural hazards such as #adtisuakes, and
hurricanegdazard mitigation means to permanently reduce or alleviate the losses of life, injuries, and
property reslting from natural hazards through letggm strategies. These letggm strategies include
planning, policy changes, programs, projects, and other activities.

PREVIOUSEDERAISTATEDISASTERS

TheTown ofActonhasexperienced20 natural hazards that ggered federal or state disaster
declarations since 8. These are listed ifable below.The majority of these events involved flooding,
while five were due to hurri c eereeisteroveathearror 0 east er

Table2: Previous Federal/State Disaster Declarations

Disaster Name (Date

of Event) Type of Assistance Declared Areas

Counties of Barnstable, Bristol, Dukes, Es

_ EEMA Pcl;bl'c SRR Hampden, Middlesex, Plymouth, Nantucke
Hurricane Bob roject Grants Norfolk, Suffolk

(RSt A8l Hazard Mitigation Grant Counties of Barnstable, Bristol, Dukes, Es

Program Hampden, Middlesex, Plymouth, Nantuck:

o TOWN OF ACTON HAZARD MITIGATIONARLY 2018 UPDATE
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Disaster Name (Date

of Event)

No-Name Storm
(October 1991)

March Blizzard
(March 1993)

January Blizzard
(January 1996)

May Windstorm
(May 1996)

October Flood
(October 1996)

1997

June Flood 998

1998

March Flood2001

February Snowstorm

(Feb 1718, 2003)

January Blizzard
(January 2223,
2005)

Type of Assistance

FEMA Public sistance

Project Grants

FEMA Individual

Household Program

Hazard Mitigation Gant

Program

FEMA Public Assistance

Project Grants

FEMA PuldiAssistance

Project Grants

State Publidssistance

Project Grants

FEMA Public Assistance

Project Grants
FEMA Individual

Household Program
Hazard Mitigation Grant

Program

Community Developmel

BlockGrantHUD
FEMA Individual

Household Program
Hazard Mitigation Grant

Program

Community Developmel

Block GranHUD
FEMA Individual

Household Program
Hazard Mitigation Grant

Program

FEMA Public Assistanc

Project Grants

FEMA Public Assistance

Project Grants

Declared Areas

Norfolk, Suffol16 projects)

Counties of Barnstable, Bristol, Dukes, Es
Middlesex, Plymouth, Nantucket, Norfolk

Counties of Barnstable, Bristol, Dukes, Es
Middlesex, Plymouth, Nantucket, Norfolk

Counties of Barnstable, Bristol, Dukes, Es
Middlesex, Plymouth, Nantucket, Norfolk,
Suffolk (10 projects)

All 14 Counties
All 14 Counties

Counties of Plymouth, Norfolk, Bristol
Counties of Essex, Middlesex, fdléy
Plymouth, Suffolk

Counties of Essex, Middlesex, Norfolk,
Plymouth, Suffolk

Counties of Essex, Midsk, Norfolk,
Plymouth, Suffoll86 projects)

Counties of Essex, Middlesex, Norfolk,
Plymouth, Suffolk

Counties of Bristol, Essex, Middlesex, Nol
Suffolk, Plymouth, Worcester

Counties of Bristol, Esdéhiddlesex, Norfolk
Suffolk, Plymouth, Worces{&® projects)

Counties of Bristol, Essex, Middlesex, Nol
Suffolk, Plymouth, Worcester

Counties of BristdEssex, Middlesex, Norfo
Suffolk, Plymouth, Worcester

Counties of Bristol, Essex, Middlesex, Nol
Suffolk, Plymouth, Worces{&6 projects)

All 14 Counties

All 14 Counties

MAPC
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Disaster Name (Date
of Event)

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

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

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

FEMA Public Assistance

All 14 Counties

Statewide

Statewide

Type of Assistance Declared Areas

FEMARNdividuals and Bristol, Essex, Middlesex, Suffolk, Norfolk

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 snowstorm an FEMA Public Assistance
Flooding February-8 Hazard Mitigation Grant Statewide
9, 2013 Program
. FEMA Public Assistance
Blizzard of 2015 e :
Hazard Mitigation Grant Statewide
January 2628, 2015 Program

SourceDatabase provided by MEMA

FEMA Public Assistance Statewide

FEMA Public Assistance Statewide

FEMARUNDEDMITIGATIONPROJECTS

TheTown ofActonhas received funding from FEMAffmuir mitigation projects under the Hazard
Mitigation Grant Program (HMGP) and e Disaster Mitigation Program (PDNhese projects totaled
nearly $100,000withover $70,000 covered by FEMA grants anger$23,000 by local funding. The

projects are summarized in Table 3 below.

Table3: FEMAFunded Mitigation Projects

Grant Project Title Scope of Work Total Cost
HMGP Install siltation control
975-08 Ice House Pdn devices $56,580
HMGP Emergency Installation of two $7.833
914-10 Generators portable generators '
Hazard .
PDM o Development of first
2005-13 Mitigation hazard mitigation plan SHA[

Planning

Federal

Funding

$42,435

$5,875

$9,000

Local
Funding

$14,145

$1,958

$3,000

‘ TOWN OF ACTON HAZARD MITIGATIONARLS 2018 UPDATE
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PDM19 e Update of first hazard

Mitigation e
09 Planning mitigation plan

$18,000 $13,500 $4,500

SourceMEMA 2016 Database

COMMUNITYPROFILE

Acton is located in Middlesex County and is bordered by Maynard, Stow, Boxborough, Littleton, Westford
Carlisle, Concord and Sudbury. Major roadways in Acton include Routes 2, 2A, 27, 111 and 119. A small
segment of Route 62 runs through the southern tip of the town. Acton is served by the Fitchburg line of th
commuter rail. A station is located auth Acton.

The town is governed by a famlmember Board of Selectman and a Town Manager. The town operates
under the open town meeting format. The Town Manager, appointed by the Selectmen, carries out the
day-to-day governing functions of the town.

The town retains a connection to its historic settlement patterns with three village centers and aspects of
rural landscapes with historic farms. The three villages are West Acton, South Acton and Acton Center.
Like most communities in the larger regioton is faced with balancing pressures of growth and the

desire to maintain its historic charact&s. described in the Open Space and Recreationddmcton

2020 Plan Acton has transitioned from a rural community to a bedroom subuch.offActobh s r ur al
character has disappeared over the past twenty yeldesy settlement patterns, in the form of strip

shopping centers and subdivisions have emerngadinesses on Route 2A provided services to surrounding
communities.

Commercial development isicentrated at the Nagog Office Park in North Acténsignificant new
employer, Insulet, is scheduled to open its Global Headquarters and manufacturing facility in the Nagog
Office Park.

According to the 200 Censusiearly 22000 people live in Actoand there are8,187 housing units.
Table 4provides statistics on potentially vulnerable populations, including the elderly and those without a

car, and vulnerable housing units such as those built prior to 1940.

The town maintains a websitevat/w.actorma.gov

o TOWN OF ACTON HAZARD MITIGATIONARLY 2018 UPDATE
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Table4: Acton Characteristics

Population 21,924
1 5.2% are under age 5
28.5% are under age 18
11.0% are over age 65
6.7% have a disability
6.2% of households are limited Engiplkaking

2.8% of households have no vehicle availabl

Number of Housing Units37187

1 24.0% are renteroccupied housing units
1 10.0% of housing units were built before 194

= =4 -8 & -

Sourcea 2016 American Community SunZeYear Estimates

Important characteristics to keep in mind include:

T Acton serves as a smadbional hub that draws people from nearby communities due to the retalil
services and restaurants and the presence of two important pieces of infrastructure for céBmmuters
Route 2 and the MBTA commuter rail.

T Act on &msvn chanegcterland historic agriwral lands are still present, with a significant amount of
open space preserved or in the process of acquisition.

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

1 Acton relies solely on subsurface wellslrinking water and has a very active watesttict

o TOWN OF ACTON HAZARD MITIGATIONARLY 2018 UPDATE
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SECTION 3: PLANNING PROCESS &

PUBLIC PARTICIPATION

MAPC employs a six step planning process based
on local needs and priorities but maintagna regional perspective matched to the scale and nature of
natural hazard events. Public participation is a central component of this process, providing critical
information about the local occurrence of hazards while also serving as a means to asglafdupport

for hazard mitigation activities. MAPC supports participation by the general public and other plan
stakeholders throughLocal Hazard Mitigation Planning Teams two public meetings hosted by the local
Hazard Mitigation Team, posting of theuptot he Townds website, and i nvi
communities, Town boards and cesionsand other local or regional entities to review the plan and

provide comment.

PLANNING PROCESS UMY

The sixstep planning process outlined belowdasedmm t he gui dance Lpcaldulti ded b
Hazard Mitigation RinningGuidance. Public participation is a central element of this process, which
attempts to focus 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 neighboring cities and towns, MAPC is able to identify regional opportunities for collaboration
and facilitate cotmmunication betweetommunitieln plan updates, the process described below allows

staff to bring the most recent hazard information into the plan, including new hazard occurrence data,
changes to a municipalityds exi sti ndentfiedini gati on
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
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1. Map the Hazard®d MAPC relies on data from a number of different federal, state, and local
sources in order to map the areas with the potential to experience naturatifiahis mapping
represents a muliazard assessment of the municipality and is used as a set of base maps for the
remainder of the planning process. A particularly important source of information is the knowledge
drawn from local municipal staff on wleratural hazard impacts have occurred. These maps can
be found in Appendix B.

2. Assess the Risks & Potential Damag®erking with local staff, critit facilities, infrastructure,
vulnerable populations, and other features are mapped and contrastetheittazard data from
the first step to identify those that might represent particular vulnerabilities to these hazards. Land
use data and development trends are also incorporated into this analysis. In addition, MAPC
develops estimates of the potential anfs of certain ézard events on the communiAPC drew
on the following resources to complete the plan:

General Bylaws of the Town of Acton

Town ofActon Zoning Baw

Town ofActonOpen Space and Recreation PRO1L4-2021

Acton 2020 Comprehensive Camity Plan

MassachudistState Hazard Mitigation PlaQ13

FEMA, Local Mitigation Plan Review Guix#ober2011

FEMA, Flood Insurance Rate Map#tiddlesex County, MA, 2014

FEMA Flood Insurance Study, July 6, 2016

MassachudistState Hazard MitigatioRlan,2013

Metropolitan Area Planning Council, GIS Lab, Regional Plans and Data.

New England Seismic Network, Boston College Weston Observatory,
http://aki.bc.edu/index.htm

NOAA National Climatic Data Centéttp://www.ncdc.noaa.gov/

Northeast States Emergency Consorhittpi//www.nesec.org/

USGS, National Water Information Systattp://nwis.waterdata.usgs.gov/usa/nwis
US Censp2010 and American Community Survey 2@L8 ear Estimates

= =4 -8 2 =4 =242 -9_-9_-9_-9_95_2°_--°_--°

3. Review Existing Mitigati@Municipalities in the Boston Metropolitan Region have an active history
in hazard mitigation as most have adegflood plain zoning districts, wetlands protection
programs, and other measures as well as enforcing the State building code, which has strong
provisions related to hazard resistant building requirements. All current municipal mitigation
measures must lbecumented.

4. Develop Mitigation StrategigsMAPC works with the local municipal staff to identify new
mitigation measures, utilizing information gathered from the hazard identification, vulnerability
assessment s, and t he efforstomdeterming vihere aglditiormaltworkig mi
necessary to reduce the potential damages from hazard events. Additional information on the
development of hazard mitigation strategies can be fourgestion 7

5. Plan Approval & Adoptiod Once a final draftof the plan is complete it is sent to MEMA for the
state level review and, following that, to FEMA for approval. Typically, once FEMA has approved
the plan the agency issues a conditional approval (Approval Pending Adoption), with the condition
being adogion of the plan by the municipality. More information on plan adoption can be found in
Section @and documentation of plan adoption can be found in Appendix D.
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6. Implement & Update the Pl&implementation is the final and most important part of any
planmning process. Hazard Mitigation Plans must also be updated on a five year basis making
preparation for the next plan update an important@oing activity.Section 9ncludes more
detailed information on plan implementation.

2010 PLAN IMPLEMENTATIGMAINTENANCE

The2010 Town ofActonHazard Mitigation Plan contained a risk assessment of identified hazards for the
townand mitigation measures to address the risk and vulnerability from these hazards. Since approval of
the plan by FEMA and local adoptigmpgress has been made on implementation of the meaShees.
Townhas advanced a number of projects for implementation, inclstdimgwater drainage projects

open space purchases, and adoption of a stormwater bylaw.

THELOCALMULTIPLEHAZARD COMMUNITYPLANNINGTEAM

MAPC worked with the local community representatives to organize a Local Hazard Mitigation Planning
Team forActon MAPC briefed the local representatives as to the desired composition of that team as well
as the need for public participat in the local planning process.

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 $elan goals, provide information on the hazards that impact the town, existing mitigation
measures, and helping to develop new mitigation measures for this plan update. The Local Hazard
Mitigation Planning Team membersiplistedbelow.

Name Repregnting

Corey York Public Works

Jim Cogan Police

Richard Waite Highway

Paul Campbell Engineering
Andrea Ristine Municipal Properties
Frank Ramsbottom Building

Sheryl Ball Health

Tom Tidman Natural Resources
Matt Selby Land Use

Chris Allen Acton Waer District

Stephen Petersen Acton Water District
Kristin Alexander IT/GIS

Aaron Green IT/GIS
Robert Vanderhoef Fire

Evan Carloni Health
QinRui Pang Engineering

TheActonPlanning Board, th&ctonConservation Commission, are the primary entitiesnsai|gofor
regulating development in town. Feedback from the Planning Board and the Conservation Commission wi
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assured through the participation of the Directdrasfd Use and Economic Developmentlaiatural
Resources Directdn addition, MAPGhe Statedesignated regional planning authority #cton works

with all agencieshat regulate development in the region, including the listed municipal entities and state
agencies, such as the Massidighway and MBTA).

The Local Hazarlitigation Panning Team met on the following datésvember 302017; January 30,

2018; and May 24, 2018 The purpose dhe meetings was tatroduce the Hazard Mitigation planning
program, review and update hazard mitigation goals, and to gather informatiorcariazard

mitigation issues andes or areas related to theskater meeting®cused on verifying information

gathered by MAPC staff and discussion of existing mitigation practices, the status of mitigation measures
identified in the2010 hazard mitigaion plan, and potential new or revised mitigation measuhes.

agendas for these meetings are included in Appendix A.

PUBLIC MEETINGS

Public participation in the hazard mitigation planning process is important, both for plan development and
for later implementation of the plan. Residents, business owners, and other community members are an
excellent source for information on the historic and potential impacts of natural hazard events and
particular vulnerabilities the community may face from thesedsaZdreir participation in this planning
process also builds understanding of the concept of hazard mitigation, potentially creating support for
mitigation actions taken in the future to implement the plan. To gather this information and educate
resident®n hazard mitigation, the Town hosted two public meetings, one during the planning process and
one after a complete draft plan is available for review.

Natural hazard mitigation plans unfortunately rarely attract much public involvement in the Biastpn reg
unless there has been a recent hazard event. One of the best strategies for overcoming this challenge is t
include discussion of the hazard mitigation plan on the agenda of an existing board or commission. With
this strategy, the meeting receiveseasjolread advertising and a guaranteed audie of the board or
commission members plus those memberspfitiiewho 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 and will likely be involved in plan implementation,
making them an important audience with which to build support for hazard mitigation measures. In
addition, these meetings frequently receive poes/erage, expanding the audience that has the

opportunity to hear the presentation and provide comment.

The public had an opportunity to provide input toAlsonhazard mitigation planning process during a
meetingof the Conservation CommissoorApril 18, 2018 held in atActonTown HallThe draft plan

update was presentedt a Board of Selectmen meeting &ume 182018 at ActonTown Hall.Both
meetings were publicizad accordance witthe Massachusetts Public Meeting Law. The attendance list
for eachmeeting can be found ifable 5 See public meeting notices in Appendik@te any public
comments.
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Table5
Acton Public Meetings

Meeting #1 April 18, 2018

Name Representing
Corey York Public Works
Tom Tidman Natural Resources

Members bthe Acton Conservation Commission
Meeting #2 June 1§ 2018

LOCALSTAKEHOLDERIVOLVEMENT

The local Hazard Mitigation Planning Team was encouraged to reach out to local stakeholders that might
have an interest in the Hazard Igdtion Plan including neighboring communities, 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 submérnterno the Town:
1 The DiscovgMuseum I Town of Littleton
Middlesex WesChamber of Commerce Town of Boxborough
Haartz Corporation Town ofCarlisle
Rex Lumber Town ofConcord
Quiail Ridge Country Club Town of 8dbury
Sudbury Valley Trustees Town ofMaynard
Suasco Watershed Community Council Town of Stow
Town of Westford

= =4 4 -4 4 -8 2
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See Appendi C for public meeting noticéhe draftActonHazard Mitigation Plan 208 Update was
posted on thd o wwebsite for the second public meeting. Members of the publicazmasis the draft
document and submit comments or questions to theNboevany public comments.

CONTINUINGPUBLICPARTICIPATION

Following the adoption of the plan update, the planning team will continue to provide residents, businesses
and other stakatiders the opportunity to learn about the hazard mitigation planning process and to

contribute information that will wupdate the tow
of the plan are conducted by the Hazard Mitigation Implementdgam, these will be placed on the
Townds web site, and any meetings of the Hazard

in accordance with town and state open meeting laws.
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PLANNINGTIMELINE

November 1302017 Meeting of theActonLo@l Hazard Mitigation Planning Team

January 30, 2018 Meeting of theActonLocal Hazard Mitigation Planning Team

April 18, 2018 First Public Meeting witittonConservation Commission
May 24, 2018 Meeting of theActonLocal Hazard Mitigation Planning Tiea
June 18, 2018 Second Public Meetingth ActonBoard of Selectmen

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

The risk assessment analyzes the potential natural hazards that could ocathewitivum oActonas

well as the relationship between those hazards and current land uses, potential future develogment
critical infrastructurdhis section also includes a vulnerability assessment that estimates the potential
damages that could result from certain Esgale natural hazard events.

In order to updatéActord risk assessment, MAPC gathered the most recently available hazard and land
use data and met with Town staff to identhanges in local hazard areas and development trends.
MAPC al s o sdasagd estntatidisbftware, HAZUS.

OVERVIEW OF HAZARBSID IMPACTS

The Massachusetts Hazard Mitigation Plan providesdapih overview of natural hazards in
MassachusettBrevious state and federal disaster declarations since 1991 are summarizdde?2.

Table 6below summarizebe hazard risks foActon This evaluation takes into account the frequency of
the hazard, historical recadand variations in land ugéhis analysis is based on the walbiity

assessment in the MassachuS#ite Hazard Mitigation Plaffhe statewide assessment was modified to
reflect local conditions Actonusing thealefinitions for hazard frequency and severity listed below. Based
on this, the Town set an ovepalbrity for each hazard.

Table6: Hazard Risks Summary

Hazard Frequency Severity
Massachusetts  Acton Massachusetts Acton
Flooding High Medium Serioudo extensive Serious
Dam failures Low Low Extensive Extensive
Coastal Hazards High N/A Serious N/A
Hurricane/Trojzal Storm Medium Medium Serious Serious
Tornadoes Medium Low Serious Minor
Thunderstorms High High Minor Minor
Nordeaster High High Minor Minor
Winter-Blizzard/Snow High High Minor Minor
Winter-Ice Storms Medium Medium Minor Minor
Eathquakes Very Low  Very Low Serious Serious
Landslides Low Low Minor Minor
Brush fires Medium Low Minor Minor
Extreme Temperatures Medium Medium Minor Minor
Drought Low Low Minor Minor

SourceMassachusetts State Hazard Mitigation Plan, 2013, modidieficton
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DefinitionsUsed in the Commonwealth of Massachusetts State Hazard 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 oncéthyears to once in 100 years (1% to 2% per year)
1 Medium frequencyevents that occur from once in 5 years t@dm&0 years (2% to 20% per year).
9 High frequency events that occur more frequently than once in 5 years (Greater than 20% per

Severity

1 Minor: Limited and scattered property damage; limited damage to public infrastructure and ess¢
servicesiot interrupted; limited injuries or fatalities.

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

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

1 CatastrophicProperty and public infrastructure destroyed; essential services stopperhusime
injuries and fatalities.

It should be notethat ®veralof the hazards listed in the 2013 Massachu&itte Hazard Mitigation

plan arenot applicable to the Town @icton Due to its locain, coastal hazards includingufamiand
Stom Surgeare not applicable.In addition, due to the low density suburban/rural development pattern
in Littleton, Major Urban Fires are also not applicable to this town.

FLOODRELATED HAZARDS

Floodingwas the most prevalent serious natural hazard ideaify local officials irActon Flooding is
generally caused by hurricanes, nGlobdlelimaetckangs ,
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 Metro Bostomaeer the lassixty
years.Significant flooceventghat have impactedctoninclude:

August 1954
March 1968
January 1979
April 1987
October 1996
June 1998
March 2001
April 2004
May 2006
April 2007
March 2010
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Local data for previous flooding occurrences are not collected by the TAwtofThe best available
local data is for Middlesex County through the Nalddimatic Data Center (see Tablg Kiddlesex
County, which includes the TowAaibn experienced0 flood events from 19962017. No deaths or
injuries were reported and the total reported property damage in the county 448 #illion dollars. Of
that total, $35.2 million is attributed to the two major events of March 2010.

Table7: MiddlesexCounty Flood Events, 1996 2017
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

O O O O O O O O O O 0o o o o 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

O O O O O O OO OO0 O oo O oo O o oo oo oo oo o o o o o o
O O O O O O OO0 OO0 OO OO0 O o0 OO0 oo oo o o o o o o o
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Date
8/10/2008
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
7/12/2017
7/18/17
8/2/2017
10/25/17

Deaths Injuries
0 0

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

o

Property Damage
15,000
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
0
5,000
0

Source: NOAA, National Climatic Data Center
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OVERVIEW OF TOWNDE FLOODING

As with mostfeastern Massachusetts the natural hazard threat that is most prevalent in theAoton of
and theefore the focus of mostofthe Wn 6 s haz ar d ,isfloodingAztoniisdocated f f or t s

entirely within the SuAsCo watershed (SudbégsabebConcor d) and all of Act
Assabet River. Major brooks include Fort Pond Brook and Nashoba Brook and there are a number of
tributaries. Because of Actonds topography man

drainage ditches have filled. These and other circumstances can result in flooding. Major water bodies
include Nagog Pond (a water supply reservoir for Concord), Grassy Pond and Ice House Pond.

Map 3 shows thatiere are extensive areas of 18@ear flood phin throughout the town, but particularly
along Fort Pond Brook and Nashoba Brook, along
northern tip of town. Flooding in Acton is occasional, usually within or near floodplain areas. Damage
may consif flooding of basements or yards. Today, an increasing amount of impervious surface from
new development contributes to flooding issues, butsince th® s and t heplahssuance
regulations, no new construction has occurred in flood griosling issues tend to be related to rising

water rather than velocity.

In many areas of town, flooding occurs due to extensive beaver activity. Virtually every brook in town has
had some degree of beaver activity in the past few years. Beaver ititigi an important step in

controlling flooding in Acton, and there is a need to strik@ancebetweenallowing beavers to exist

and reducing flooding.

Roadways in Acton tend to flood every other year, but this does not lead to many major hazards si
usually the roads remain passable. Older pipes in town can pose problems if they are undersized or in
poor condition, but the town has an ongoing maintenance program to upgrade drainage infrastructure.
Flooding is exacerbated when freezing temperauaee followed by rain, causing catch basin blockage.
Since most of the flooding in town tends to occur in the flood plains and not as a result of inadequate
drainage infrastructure, structural solutions to flooding have not been the main focus.

With regard to private drainage facilities, one challenge the town faces is with maintenance. It often
difficult to enforcemaintenance and inspectiongpovate facilities. This issue will become even more
important as the town sees more development.

POTENAL FLOOD HAZARD AREA

Information on potential flood hazardess was taken from two sourcéle first was the National Flood
Insurance Rate Maps. The FIRM flood zones are shown on Map 3 in Appendix B and their definitions are
listed below.
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Flood Insurance Rate Map Zone Definitions

Zone A (1% annual chancejone A is the flood insurance rate zone that corresponds to theed00
floodplains that are determined in the Flood Insurance Study (FIS) by appronetiadels. Because
detailed hydraulic analyses are not performed for such areas, no BFEs (base flood elevations) or ¢
are shown within this zone. Mandatory flood insurance purchase requirements apply.

Zone AE and A1A30 (1% annual chancejones AE andl1-A30 are the flood insurance rate zones tha
correspond to the 10§ear floodplains that are determined in the FIS by detailed methods. In most
instances, BFEs derived from the detailed hydraulic analyses are shown at selected intervals withil
zone Mandatory flood insurance purchase requirements apply.

Zone X (0.2% annual chanceJone X500 is the flood insurance rate zone that corresporide 506
year floodplains that are determined in the Flood Insurance Study (FIS) by approximate methasds. |
detailed hydraulic analyses are not performed for such areas, no BFEs (base flood elevations) or ¢
are shown within this zone.

Zone VE(1% annual chancefone VE is the flood insurance rate zone that corresponds to tyed00

coastal floodjains that have additional hazards associated with storm waves. BFEs derived from th
detailed hydraulic analyses are shown at selected intervals within this zone. Mandatory flood insur;
purchase requirements apply

In addition, information on areas subject to flooding was provided by local officialsLd¢edly Identified

Areas of Floodingdescribed below were identified bjjown staffis areas whee flooding is known to
occur.These areas do not necessarily coincide wétlildlod zones from the FIRM maps. Some may be

areas that flood due to inadequate drainage systems or other local conditions rathlecttem within a

flood zoneThe numbers correspond to the numbers on M

OTHER LOCALLY IDENED AREAS OF FLONTD
The town identified several other local areas of potential floodiitig the corresponding mégcation

Table8: Other Locally Identified Areas of Flooding
Map ID Name Description

This towwowned and operated water well located off of Route 27
in the northeast part of Acton is vulnerable to flooding due to

Water Department beaver dams on Butter Brodh.the past, if the water table was

1 Well (Kennedy high enough, surface water will intrude into the wellpaentially

Wellfield, Rou 27) impact water qualityA filtration plant has been installed, the risk

water quality has been mitigated.

Some properties at Great Road near Wetherbee Street flood
occasionally. The parking lot and driveway of a private recoeat
club can be cut off; a house upstream has flooded as well as a
parking lot at an apartment building next to gas station floods.

2 Great Road
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special action has been taken by Towmouse upstream does
flood and the owner thinks the bridge at the club may Istricting
flow. In addition, parts of the East Acton village may have pool
water, but this could be due to the associated with Nashoba Br
Properties at Stow Street and Martin Street flood once every 3-
Stow Street/Martin years. Beser dams have been found near this Io_cation. Impac
3 Street include flooded b.asements and roads. The road is closed wher
floods, but there is an easy detour arounddinergency
management assists residents with pumping out basements.
Homes ithe Flint Road area south of Mass. Ave. have seen floc
4 Flint Road once every few years due to beaver activity. The town has rem
beaver dams at the end of Flint Road.
This towsowned and operated water well éated off of Route 111
in the southwest part of Acton is vulnerable to flooding due to
Water Department beaver dams near Inch Brook and Guggins Brook. If the water
5 Well (WhitClapp, is high enough, surface water will intrude into well and potential
Route 111) impact water quality.A beaver ceceiver has been installed here,
this has reduced the potential for flooding.

The Idylwilde Farm area is near flood plain, and as a result
agricultural fields have experienced flooding. The houses are u

6 Idylwilde Farms so they have not been impadtby flooding here. The landowners
here have trapped a beavehere.

Flooding at a condominium complex in Boxborough has been c
- . by beaver activity in Acton. The flooding also impacted the
Condominiums in . : : : ~
7 Boxborough functional i t yicsgstemlhehbeaver decetvar 6 s
installed for (5Yabove)has also mitigated issues here.

Flooding has occurred on a stretch from Route 2A to Concord F
along Nashoba Brook, often due to beaver activity, but also due
8 Nashoba Brook floodplain. Thdlooding affects properties, but not houses. A gc
portion of the land along this brook is teamned. Beavers have
been removed from this area.
Butter Brook at Route Route 7, near route 225 experiences road flooding. There is a

18 27 culvert heg, but flooding still happens periodically.

REPETITIVE LOSSGITERES

As defined by th&Community Rating System (CRS) dfithienal Flood Insurance Program (NFIP), a
repetitive loss property is any property which the NFIP has paid two or morelfioond of $1,000 or

more in any gien 10year period since 1978There are five (5)epetitiveloss structures Acton they

are all singlefamily home$ocated in or near flood zones associated with local brooks and wetlEmds

is illustrated on the ma in Appendix Blhese repetitive loss prapies had a total of thirteen (13) losses
between 1987and 2010, totaling $0,396 in damagesThe state plan indicates that Massachusetts is one
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of the 10 states that cumulatively account for 76% of all repetitiss buildings in the United Staftes
more information on repetitive losseehttp://www.fema.gov/nfip/replps.shtm

Based on the record of previous occurrences flooding evé&atenare a Hgh frequency event as
defined by the 2013 Massachusetts State Hazard Mitigation Plan. This hazard may occur more frequently
than once in five years, or a greater than 20% chance per year.

DAMS AND DAM FAILURE

Dam failure can arise from two types of sitoas. 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 from a storm or they can overspill due tp floodin

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 fatalities from a
dam failure depends on the amount of warrpngvided to the population and the number of people in
the area in the path of the dambés fl oodwaters.
in the 19 century without the benefits of modern engineering or construction oversight.

Dam failure is a highly infrequent occurrence but a severe incident could result in loss of lives and
significant property damageéccordingo theAssociation of State Dam Safety Offici#see dams have
failed in Massachusetiice 1984 one of whichesulted in a death.

According to data provided by the Massachusetts Department of Conservation and Reébezrateme
five dams inActonof various sizeg\cton identified the following nine daersl updated their statu$he
numbers correspondtotheu mber s on Map 8, oLocal Hazard Area

Robbins Mill Pond Dam (9)
The Robbins Mill Pond Dam impounds the Nashoba Brook at Wheeler Lane in the Nashoba Brook

Conservation Area. The town rebuilt this dam in 1990 by replacing an earthen dam with a new dam in
1990. This is identified as a low hazard dam. It has been inspected by Tighe and Bond and a
management plan is in place. DCR calls this the Bellows Farm Mill dam and classifies it as a low hazard
dam.

Pencil Factory Dam (10)
This dam is located on tNeshoba BrookThis dam is breached, while beaver activity is possible, it is not

considered to be at risk for flooding.

Brook Street Dam (11)
This is a smadkivate stone dam located on Nashoba Brook.

Ice House Pond Dam (12)
Also called the Allen Danhjs is a privatehowned stone dam on Nashoba Brook at Ice House Pond. The

dam was rebuilt by the town in 1995 and now allows periodic drawdowns. If the dam were to breach,
downstream impacts would be of concekmew culvert has improved the fumgtig of the dam. The

town draws down water in advance of storCR refers to this as Allen dam and classifies it as a low
hazard dam.
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Ericksonds Grain Mil/l Dam (13)
This dam, located on Fort Pond Brook, is privately owned, but is important for mgititaiwater body

as a scenic and recreational resource. It is made of stone masonry and is in poor condition. There are
concerns about the downstream impacts if this dam is breathexk is downstreadevelopmenand

the commuter rail is also nearbfn assessment of potential downstream impacts would be warranted for
this site.DCR classifies this as a significant hazard dam.

River Street Dam (14)
This dam is located at River Street on Fort Pond Brook. This dam does back up in the spiadg.and flo

As with Ericksonds Grain Mil!.l Dam, there are co
breached. A development is occurring nearby and the commuter rail is also nearby. A large amount of
water would be stored behind the dam during a Egjorm. An assessment of potential downstream
impacts would be warranted for this sifEhe town has purchased the land and the dam. Planning to
breach the dam is in the early stages.

Assabet River Dam (15)
This dam (also known as the Powder Mill Da@|d High Street Dam) is located on the Assabet River at

Old High Street. It is privatelgwned by the Acton Hydro Company. It has a maleatric component, is

a wood crib dam, has a manual intake and sluice gates, and is partially dismantlechréramecerns

about downstream impacts if the dam is breached. Downstream are a number of commercial uses,
including at least two sites that may contain hazardous matetiagever, wrk has been done to repair

the dam. An Emergency Action Plan waspaired for the dam in 2004 that includes list of downstream
properties to be evacuatedRoutine measures include daily inspections by the owner, monitoring weather
conditions, monitoring flow rates via upstream USGS gaging station, staffiedi4duringxtreme

flood conditions, and an annual detailed inspection by the ovid@R classifies this as a significant

hazard dam.

Nagog Pond Dam (16)

This dam is located on Nagog Brodkagog Pond is owned by the Town of Con@w¢hart of their

water supplywater supply. The dam appears to be in good condition and has not caused any concerns.
DCR classifies this as a significant hazard dam.

Grassy Pond Brook Dam (17)
This dam is cement with a-f&bt opening on a brook segment between Freedom Farm Road and

Arlington Street

DCR Dam Hazard Classification

High: Dams located where failure or roiseration will likely cause loss of life 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 may cause loss of life and damage home(s),
industrial or commercial facilities, secondary highway(s) or railroad(s)

Low: Dams located where failure or roigeration may cause minimal propedgmage to others. Loss of
life is not expected.
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Based on the record of previous occurrertas failure inActonis alow frequencyevent as defined by
the 2013 Massachusetts State HazBfitigation Plan. This hazard may occur less frequenthotiwnin
50 years to once in 10@ears (1% to 2% per yedt

ICE JAMS

Ice jams occur in cold weather when normally flowing water begins to freeze effectively damming the
waterway and causing localized flooding in the ar€here is no recent history of ice jams leading to
flooding inAcbnand Town staff did not identify this hazard as an issue for the Town.

WINBRELATED HAZARDS

Wind-related hazards include hurricanes, tropical storms, and tornadosll as high winds during
nrdeast er s aAsdvithtmany coanmungitdliiog tnees that result in downed power lines
and power outages are an issueAoton Informatioron wind related hazards can be found on Map 5 in
Appendix B

As shown in Map 5 in Appendix Atrapical storm tracked througie southeast corner A€ton in1996

and a Category 1 hurricane tracked througgighboing Boxborough in 1858A hurricane or storm track

is the line that delineates the path of the eye of a hurricane or tropical storm. However, the town does
experience the impacts of the wiadd rain of hurricanes and tropical storms regardless of whether the
storm track passed through the town. The hazard imgppso indicates that the 18@ar wind speed is

110 miles per hour. No tornadoes have been recorded in Acton.

Winds during othestorms also can cause damage. Downed trees and limbs can be a problem due to
weather conditions such as strong wind or heavy snow and ice. Tree limbs can down power and
communication lines and impact major roadwaye combination of wind and snow edusignificant

tree damage during the March 2018 blizzards.

HURRICANES AND TRABPISTORMS

A hurricane is a violent wind and rainstorm with wiaddsgpof 74to 200 miles per hou hurricane is
strongest as it travels over the ocean and is particul@djructive to coastal property as the storm hits

land. Given its locatiomot too distant frorthe coast, the Town Attord entire aea is vulnerable to
hurricanes, whidtcur between June and November. A tropical storm has similar characteristios, but
speeds are below 74 miles per ho8mce 1900, 39 tropical storms have impacted New England (NESEC).
Massachusetts has experienced approximately 32 tropical storms, nine Category 1 hurricanes, five
Category 2 hurricanes and one Category 3 hurricane.

A hurricane or storm track is the line that delineates the path of the eymuoficane or tropical storm.

The towralsoexperiencsthe impacts of the wind and rain of hurricanes and tropical storms regardless of
whether the storm track passed thitotige town.The hazard mapping indicates that the 100 year wind
speedin Actonis 110 miles per hour.
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Table9: Hurricane Records for Massachusetts, 1988012

Hurricane Event Date
Great New England Hurricane* September 21, 1938
Great Atlantic Hurrigze* September 1415, 1944
Hurricane Doug September 1112, 1950
Hurricane Carol* August 31, 1954
Hurricane Edna* September 11, 1954
Hurricane Diane August 1719, 1955
Hurricane Donna September 12, 1960
Hurricane Gloria September 27, 1985
Hurricane Bo August 19, 1991
Hurricane Earl September 4, 2010
Tropical Storm Irene August 28, 2011
Hurricane Sandy October 2930, 2012
*Category 3

SourceNational Oceanic and Atmospheric Administration

Hurricane intensity is measured according to the Saffip&n scale, which categorizes hurricane intensity
linearly based upon maximum sustained winds, barometricrpressil storm surge potentidhese are
combined to estimate potential damage. The following gives an overview of the wind speeds, slrges, an
range of damage caused by different hurricane categories:

Table10: Saffir/Simpson Scale
Scale No. (Category) Winds(mph)  Surge (ft)  PotentialDamage

1 74 6 95 4-5 Minimal

2 96 6 110 6-8 Moderate

3 111 6130 9-12 Extensive

4 131 06 155 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 d¢ bloc

traffic and emergency routedurricanes are a towwide hazard inActon Potential hurricane damages to
Actonhave leen estimated using HAZMSBL Total damages are estimated al8 million for a Category

2 hurricane and %1 million for a Category 4 huitane. Other potential impacts are detailedriable 30.

Based on records of previous occurrences, hurricakesnare a medium frequency event as defined by
the 2013 Massachusetts State Hazard Mitigation. Hlais hazard occurs from once in 5 y&amnce in
50 years, or a 2% to 20% chance per year.

$ TOWN OF ACTON HAZARD MITIGATIONARLS 2018 UPDATE
MAPC RISK ASSESSMENT 310f 113



TORNADOS

A tornado is a violent windstorm characterized liwisting, funnedhaped cloudThese events are
spawned by thunderstorms and occasionally by hurricanes, and may occur singularlyiges firhety

develop when cool air overrides a layer of warm air, causing the warm air to rise rapidly. Most vortices

remain suspended in the atmosphere. Should they touch down, they become a force of destruction. Some
ingredients for tornado formation indé:

T
T
T

1
1

Tornado damage severity is measiiby 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 tornados using the Enhanced-$egita (EScale), which allovesirveyors to create
more precise assessments of tornado severity. HoalEks summarized below:

The frequency of tornadoes in eastern Massachusetts is low; on average, there are six tornadoes that
touchdown somewhere ie thortheast region everyear. The strongest tornado in Massachusetts history

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

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

Increasing wind speed with altitude in the lowest 10,000 feet of the atmosphere (i.e., 20 mph at

the sirface and 50 mph at 7,000 fegt

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

thunderstorm activity

Fujita Scale

Fastest V2 3-second
mile (mph) gust (mph)

Tablel1: Enhanced Fujita Scale

79 0 117
1130157 11806161
158 6 207 162 6 209
208 0260 2100261

F Number

0 40072 45078
1 730112

2

3

4

5

2610318 262 6317

Source: Massachusetts State Hazard Mitigation Plan, 2013

Derived

EF Number
0
1
2
3
4

5

3-second

gust (mph)

65 8 85
86 6 109
1100137
138 0 167
168 8199
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

was the Worcester Tornado in 1953 (NESEC). The most recent tornado events in Massachusetts were in

Springfield in 2011 and in Revere in 2014. The Springfield tornado caused significant damage and

resultedin four deaths in June of 2011. The Revere tornado touched down in Chelsea just south of Route
16,6moved north
1 and 60. The path was approximately two miles lond a8 mile wide, with wind sgeds up to 120

miles per houApproximately 65 homes haglibstantial damages and 13 homes and businesses were

rendereduninhabitable.

nt o

Re v er e 0§, and éndesl hearehe mtersectisntolr Routels
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There have been no recorded tornadoes in the Towetofi Since 1955 there have bee® tornadoes

in surrounding Middlesex County recorded by the Tornado History Project. Two of these were F3
tornados, and four were F2. These tbBnadoes resulted in a total of one fatality and six injuries and
$38.8 million in denages, as summarized able 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 17 1 | $5K-$50K
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-$500
9/27/1985 1 0 0 40 0.1 | $50-$500
8/7/1986 1 0 0 73 4 | $50K-$500K
8/22/2016 1 0 0 400 .85 $10

Source: The Tornado History Project

Buildings constructedqr to current building codes may be more vulnerable to damages caused by
tornadoes. Evacuation of impacted areas may be required on short notice. Sheltering and mass feeding
efforts may be required along with debris clearance, search and rescue, argeanyefire and medical
services. Key routes may be blocked by downed trees and other debris, and widespread power outages
are also typically associated with tornadoes.

Although tornadoes are a potential towrde hazard inActon tornado impacts are relaely localized
compared tosevere storms and hurricarigamages from any tornado Actonwould greatly dependn
the track of the tornado.

Based on the record of previous occurrences siné TI6fado events ictonare a low frequency

event as dahed by the 2013 Massachusetts State Hazard Mitigation Phkasihazard may occur from
once in 50 years to once in 100 years (1% to 2% per year).

NOROGEASTERS

A northeast coast al stor m, k n o watockaise wendraulationd e a st e
around a lowpressure center. Featuring strong northeasterly winds blowing in from the ocean over coastal
areas, nor deasters are relatively common in the
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year . The st orstercanabdasunach asfl,000 mike®andtieese storms feature sustained
winds of 10 to 40 mph with gusts of up to 70 mph. Thesesstwenaccompanied by heavy rain or snow
depending on temperatures.

Previous occurrencesof'easters include the followj thatare listed in the Massachusetts State Hazard
Mitigation Plarfrom 2013 or have occurred sirce

Table1l3: No r 6 eBEventsfar Massachusetts, 1978 2015

Nor O eEvent er Date
Blizzard of 1978 February 1978

Severe Coastal &) orr October1991
Great Nor deaster December 1992

Bl izzard/ Nor 6 eas January 2005
Coast al St or m/ Nor October 2005
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 2015 Nor 6 eeg March2015

Many of the historic flood events identified in
including the 0P Moeeadcentyy tblizzardsin Revemimet 2010,rOctdber 2011,
and February 2013January 2015wer e | ar ge nor 6easters t haMarclt ause

2015 saw four nordeasters which brought signifi

Actonis vulnerableo both the wind and precipitatidghat accompany o r & e Highwiads san cause
damage to structures, fallen trees, and downed power lines leading to power outages. Intense rainfall can
overwhelm drainage systems causing localized flooding of rindrsteeams as well as urban stormwater
ponding and localized flooding. Fallen tree limbs as well as heavy snow accumulation and intense rainfall
can impede local transportation corridors, and block access for emergency vehicles.

The entire Town @dfctoncould be at risk from the wind, ramr s now i mpacts from a
depending on the track and radius of the stdbweto its inland locatignhe town would not be subject to
coastal hazards.

Based on the record of previous occurrencesy 0 eimAstonare legh frequency events as defined by
the 2013 Massachusetts State Hazard Mitigation Plan. This hazard may occur more frequently than once |
5 years (greater than 20% per year).

SEVERE THUNDERSTORMS

While less severe than the other typestofrms discussed, thunderstorms can lead to localized damage
and represent a hazard risk for communities. A thunderstorm typically features lightning, strong winds, rair
and/or hail. Thunderstorms sometime give rise to tornados. On average, theserstontysamound 15
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miles in diameter and last for about 30 minutes. A severe thunderstorm can include winds of close to 60
mph and rain sufficient to produce flooding. The town's entire area is potentially subject to severe
thunderstorms.

The best availdle data on previous occurrences of thunderstorAwtonis for Middlesex County through
the National Climatic Data Center (NCDC). Between the years 2006 and 2016 NCDC recoits show
thunderstorm events in Middle§ounty (Table 14 These storms uéted in a total of $1631,000 in

property damages. There were no injuries or deaths reported.

Table14: MiddlesexCounty Thunderstorm Events, 2006 2017

Date Type Magnitude | Deaths | Injuries | Damage
4/1/2006 | Thunderstorm Wind 50 0 0 8000
5/21/2006 | Thuderstorm Wind 61 0 0| 75000
5/21/2006 | Thunderstorm Wind 61 0 0| 20000
6/23/2006 | Thunderstorm Wind 50 0 0| 30000
7/11/2006 | Thunderstorm 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 | Thunderstm 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
7/29/20 07 | Thunderstorm Wind 50 0 0 0
8/17/2007 | Thunderstorm Wind 50 0 0 0
9/8/2007 | Thunderstorm Wind 50 0 0| 25000
5/27/2008 | Thunderstorm 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 | Thunderstorwind 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
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7/8/2009 | Thunderstorm Wind 50 0 0| 20000
7/26/2009 | Thunderstorm 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 | Thuderstorm 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 | Thunderstorm Wind 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 | Thunderstar 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

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
8/22/2017 | Thunderstorm Wind 50 0 0| 14,000

*Magnitude refers to maximum wind speed
SourceNOAA,National Climatic Data Center

Severe thunderstorms are a tewidle hazard forActon The town's vulnerability to severe thustgiems is
similar to that ofhor'eastersHigh winds can cause fallitrges and power outages, as well as obstruction

of key routes and emergency access. Heavy precipitation may also cause localized flooding, both riverine
and urban drainage related.
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Based on the record of previous occurrences, séivenelerstorms mctonare high frequency events as
defined by the 2013 Massachusetts State Hazard Mitigation Plan. This hazard may occur more frequently
than once in 5 years (greater than 20% per year).

WINTER STORMS

Winter storms, including heavy®n blizzards, and ice stornasg the most common and most familiar of
t he r egi on afectlargezgeogrdphic arehsaTthe majority of blizzards and ice storms in the
region cause more inconvenietin@ they do serious property damage, injuries, or deaths. However,
periodically, a storm will occur which is a true disaster, and necessitates intersealargmergency
responseThe impacts of winter storms are often related to the weight of smbiwegrwhich can cause
roof collapses andlso causes tree limbs to fall. This in turrcaase property damage and potential
injuriesPower outages may also result fréatken trees and utility lines.

Winter storms ara potential towrwide hazard inActon The average annual snowfAlttonis 48-72

inchegsee Map 6 in Appendix BA number of public safety issumn arise during snow storms.

Impassible streets are a challenge for emergency vehiclesfaet r@sidents and employe&now

covered sidwalks force people to walk in streets, which are already less safe due to snow, slush, puddles
and ice.Large piles of snow can also block sight lines for driparscularly at intersectionsot all

residents are able to clear their properties, espky the elderly.Refreezing of melting snow can cause
dangerous roadway conditioris.addition, tansit operations may be impacted, as they were in the 2015
blizzard which caused the closure of MBTA system for one day and limited services on séxaarait

lines for several weeks.

HEAVY SNOW AND BIARDS

A blizzard is a winter snow storm with sustained or frequent wind gusts to 35 mph or more, accompanied
by falling or blowing snowhich reducegsibility to or below % mile. These conditions brittie

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 signifiantly increasewhentemperaturesirop below 20 degrees.

Winter storms are a combination hazard because they often involve wjmahddeeavy snow fall. The

Nati onal Weather Service defines oOfowiachegofsnow f a
snowfall within a 12 hour period. Wi nter Storm
counterclockwise wind circulation around a-la@ssure center often resulting in heavy snow, high winds,

and rain.

The Northeast Snowfall Impacal8dNESIS§eveloped by Paul Kocin of The Weather Channel and Louis
Uccellini of the National Weather Service (Kocin and Uccellini,,20@4acterizes and ranks high impact
northeast snowstorms. These storms have large areas of 10 inch snowfadltermiend greater. NESIS

has five categories: Extreme, Crippling, Major, Significant, and Notable. NESIS scores are a function of th
area affected by the snowstorm, the amount of snow, and the number of people living in the path of the
storm. The largeBtESIS values result from storms producing heavy snowfall over large areas that include
major metropolitan centers. The NESIS categories are summarized below:
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Table15: NESIS Categories

Category NESIS Value Description
1 1092.499 Notable
2 2.503.99 Sgnificant
3 495.99 Major
4 6 09.99 Crippling
5 10+ Extreme

Source: Massachusetts State Hazard Mitigation Plan, 2013

The most significant winterofstbym8, & wlicthleetr s s
feet of snowfall andnultiple day closures of roadways, businesses, and schéctenlhlizzards and
severe winter storms have occurred in the following years:

Table16: Severe Winter Storm Records for Massachusetts

Severe Winter Storm Even Date
Blizzard of 1978 Febrary 1978
Blizzard March 1993
Blizzard January 1996
Severe Snow Storm March 2001
Severe Snow Storm December 2003
Severe Snow Storm January 2004
Severe Snow Storm January 2005
Severe Snow Storm April 2007
Severe Snow Storm December 2010
Severe Snowtorm January 2011
Blizzard of 2013 February 2013
Blizzard of 2015 January2015
Severe Snow Storm March 2018

Source: National Oceanic and Atmospheric Administration

The Town oActondoes not keep local records of winter storms. DatdliddlesexCounty, which includes
Acton is the best available data to help understand previous occurrencesgacts of heavy snow
eventsAccording to National Climate Data Center (NCDC) records, from 1996 6o @ddlesex

County experienced5 heavy snowfall eents, resulting imo injuries or deathand £29,000 in property
damage. Sedlable 17for and heavy snow events and impactsliddlesexCounty.

Tablel7: Heavy SnowEvents andimpacts inMiddlesexCounty, 2000 to 2017
Date Type Deaths | Injuries | PropertyDamage

1/13/2000 Heavy Snow |0 0 0
1/25/2000 Heavy Snow |0 0 0
2/18/2000 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 Shnow | O 0 0
3/5/2001 Heavy Snow |0 0 0
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3/9/2001 Heavy Snow |0 0 0
3/30/2001 Heavy Snow |0 0 0
12/8/2001 Heavy Snow |0 0 0
3/20/2002 Heavy Snow |0 0 0
3/16/2004 Heavy Snow |0 0 0
2/24/2005 Heavy Snow | O 0 0
12/13/2007 Heavy Snow | O 0 0
12/16/2007 Heavy Shnow | O 0 0
12/19/2007 Heavy Snow | O 0 0
1/14/2008 Heavy Snow | 0O 0 28000
1/14/2008 Heavy Snow |0 0 20000
1/14/2008 Heavy Snow |0 0 20000
2/22/2008 Heavy Snow | O 0 0
3/1/2008 Heavy Snow |0 0 0
12/19/2008 Heavy Snow | 0O 0 0
12/20/2008 Heavy Snow |0 0 8000
12/21/2008 Heavy Shnow | O 0 0
12/31/2008 Heavy Snow | 0O 0 0
1/10/2009 Heavy Snow |0 0 0
1/11/2009 Heavy Snow | 0O 0 0
1/18/2009 Heavy Snow | 0O 0 0
3/1/2009 Heavy Snow |0 0 0
3/2/2009 Heavy Snow | 0O 0 0
12/9/2009 Heavy Snow |0 0 15000
12/9/2009 Heavy Snow | 0O 0 500
12/19/2009 Heavy Snow | 0O 0 0
12/20/2009 Heavy Snow | 0 0 0
1/18/2010 Heavy Shnow | O 0 0
2/16/2010 Heavy Snow | 0O 0 15000
2/23/2010 Heavy Snow | 0O 0 8000
1/12/2011 Heavy Snow | O 0 0
1/26/2011 Heavy Show | O 0 0
10/29/2011 Heavy Snow | 0O 0 30000
12/29/2012 Heavy Snow | O 0 0
2/8/2013 Heavy Snow | O 0 0
2/8/2013 Heavy Snow | O 0 0
2/23/2013 Heavy Snow | O 0 0

3/7 /2013 Heavy Snow | O 0 0
3/18/2013 Heavy Snow | O 0 0
12/14/2013 Heavy Snow | O 0 0
12/17/2013 Heavy Snow |0 0 0
1/2/2014 Heavy Snow |0 0 0
1/18/2014 Heavy Snow |0 0 0
2/5/2014 Heavy Snow |0 0 0
2/13/2014 Heavy Snow |0 0 0
2/18/2014 Heavy Snow |0 0 0
11/26/20 14 | Heavy Snow |0 0 10000
1/24/2015 Heavy Snow |0 0 0
1/26/2015 Heavy Snow |0 0 0
2/2/2015 Heavy Snow |0 0 0
2/8/2015 Heavy Snow |0 0 0
2/14/2015 Heavy Snow |0 0 0
2/5/2016 Heavy Snow |0 0 70000
2/5/2016 Heavy Snow |0 0 5000
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3/21/2016 Heavy Snhow
4/4/ 2016 Heavy Snhow
12/29/2016 Heavy Snow
3/14/2017 Heavy Snhow

SourceNOAA,National Climatic Data Center

(ellelle]le]
(ellelle]le]
[ellelle]le]

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

ICE STORMS

The ice storm category covers a range of different weather phenomena that collectively involve rain or
snow being convexd to ice in the lower atmosphere leading to potentially hazardous conditions on the
ground. Hail size typically refers to the diameter of the hailstones. Warnings and reports may report hail
size through comparisons with #@alld objects that correspomnal certain diameters:

Table18: Hail Size Comparisons

Description Diameter (inches)
Pea 0.25
Marble ornmothball 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'ssgg 2.00
Tenrs ball 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 leadiagetodd ice on roads,

walkways, trees, and other surfaces. The conditions created by freezing rain can make driving particularly
dangerous and emergency response more difficult. The weight of ice on tree branches can also lead to
falling branches damagingjectric lines.

Townspecific datafor previous ice storm occurrences are not collected by the TéwtonfThe best
available local data is foMiddlesexCounty through the National Climatic Data CeMaltdlesex
County, which includes the TowAdin, experienced46 events fron2000 to 2017.

Table19: MiddlesexCountyHail Events,2000-2017

Date Event | Magnitude | Deaths | Injuries | Damage
7/18/2000 | Halil 1 0 0 0
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6/20/2001 | Hail 1.75 0 0 0
7/12/2001 | Hail 15 0 0 0
5/27/2002 | Hail 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
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
7/28/2007 | 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 | Halil 1.75 0 0 0
5/4/2010 | Hail 0.75 0 0 0
5/7/2011 | Hall 0.75 0 0 0
6/1/2011 | Hail 0.75 0 0 0
8/2/2011 | Hall 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 | Hall 1 0 0 0
10/30/2012 | Haill 1 0 0 0
6/17/2013 | Hall 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 | Haill 1 0 0 0
8/15/2015 | Hall 0.75 0 0 0
7/23/2016 | Hail 75 0 0 0
6/27/2017 | Hall 1.00 0 0 0
8/2/2017 | Haill .75 0 0 0
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*Magnitude refers to diameter of hail stones in inches
Source: NOAA, National Climatic Data Center

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

GEOLOGIC HAZARDS

Geolagyic hazards include earthquakémdslidessinkholes, subsidence, andtable soils such as fill,

peat, and clay Town officials did not identify any problems with areas of geologic instability, such as
sinkholes or subsidend@dthough new construction under the most recent building codes generally will be
built to seism standards, there are still many structuréswnwhich predate the most recent building
code.Information on geologic hazarosActoncanbe found on Map 4 in Appendix B.

EARTHQUAKES

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

Seismologists usaragnitude scalé&known as the Richter scaleexpress the seismic energy released by
each earthgake. The typical effects of earthquakes in various ranges are summarized below

Table20: Richter Scale and Effects
Richter Magnitudes  Earthquake Effects

Less than 3.5 Generally not felt, but recorded
3.5-54 Often felt, but rarely causes damage
Unde 6.0 At most slight damage to welésigned buildings. Can cause major

damage to poorly constructed buildings over small regions.

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

7.0-79 Major earthquake. Can cause seis damage over larger areas.
Great earthquake. Can cause serious damage in areas several hui
meters across.

Source: Nevada Seismological Library (NSL), 2005

6.1-6.9

8 or greater

According to the State Hazard Mitigation Plan, New England experiences agewéfive earthquakes
per year.From 1668 to 2007, 355 earthquakes were recorded in Massachusetts (NESEC). Most have
originated from the La Malbaie fault in Quebec or from the Cape Anne fautetbo#f the coast of
RockportThe region has experienctatger earthquakes the distant pastncluding a magnitude 5.0
earthquake in 1727 and a 6.0 earthquake that struck iB5L.@ff the coast of Cape Ann&lore recently,

a pair of damaging earthquakes ogrred near Ossipee, NH in 19484.0 earthquake cested in Hollis,
Maine in October 202 was felt in the Boston areldistoriaecords of some of the more significant
earthquakes in the region are showiiale 21
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One measure of earthquake risk is ground motion, which is measured as maximum peak horizontal

Location
MA - Cape Ann
MA - Cape Ann
MA - Cape Ann
MA - Cape Ann
MA - Cape Ann
MA - Cape Ann
MA - Cape Ann
MA - Boston
MA - Cape Ann
MA - Salem
MA - Off Cape Ann
MA - Off Cape Cod
MA - Boston
MA - Off Cape Cod
MA - Offshore
MA - Wareham/Taunton
MA - Woburn
MA - Marblehead
MA - Brewster
MA - Boxford
MA - Newbury
MA - Wareham
MA - Cape Ann
MA - Nantucket
MA - Boston
VA - Mineral
MA - Nantucket
ME- Hollis

Date
11/10/1727
12/29/1727

2/10/1728
3/30/1729
12/9/1729
2/20/1730
3/9/1730
6/24/1741
6/14/1744
7/1/1744
11/18/1755
11/23/1755
3/12/1761
2/2/1766
1/2/1785
12/25/1800
10/5/1817
8/ 25/1846
8/8/1847
5/12/1880
11/7/1907
4/25/1924
1/7/1925
10/25/1965
12/27/74
8/23/11
4/12/12
10/17/12

Source: Boston HIRA

Table21: Historical Earthquakes in Massachusetts or Surrounding Area

Magnitude
5
NA
NA
NA
NA
NA
NA
NA
4.7
NA
6
NA
4.6
NA
5.4
NA
4.3
4.3
4.2
NA
NA
NA
4
NA
2.3
5.8
4.5
4.0

acceleration, expreed as a percentage of gravity26g). The range of peak ground acceleration in
Massachusetts from 10%g to 20 %g, with a 2% probability of exceedance in 50 yeassctonis in the
middle part of the range for Massachusetts, atdgto 16 %g, making it a relatively moderate area of
earthquake risk within the state, although the state as a vehodesidered to have a low risk of
earthquakes compared to the rest loé tcountryThere has been omarthquakewith anepicentelin
Acton See Map 4 in Appendix B.
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Figure2: State of Massachusetts Earthquake Probability Map
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Although New England $iaot experienced a damaging earthquake since 1755, seismologists state that a
serious earthquake occurrence is possible. There are five seismological faults in Massachusetts, but there
no discernible pattern of previous earthquakes along these fadt Earthquakes occur without warning

and may befollowed by aftershockd.he majority oblder buildings and infrastructure were constructed
without specific earthquake resistant design features.

Earthquakes are a hazard with multiple impacts beybadbvious building collapsBuildings may suffer
structural damage which mayraay not be readily apparentarthquakes can cause major damage to
roadways, makingmergency response difficilWater lines and gas lines can bigacausing flooding

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

also trigger landslides.

According to the Boston College Weston Observatory, in most parts of New England, there is a one in ten
chance that a potentially damaging earthquake wiltwr in a 50 yeatime period.The Massachusetts

State Hazard Mitigation Plan classifies earthquakes as "very low" frequency events that occur less
frequently than once in 100 years, or a less thanch#nceper year. Earthquakes are a potential town

wide hazard inActon
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Much of the development in topie-dates the current building codand could be vulnerable in the event
of a severe earthquake. Potential earthquake damagesctonhave been estimated using HAZAUIS.
Total building damages are estimated a&1¥ millionfor a 5.0 magnitude earthquake an@dillion for

a 7.0 magnitude earthquake. Other potential impacts are detandédble 31

LANDSLIDES

According to thé&).S. Geological Survey 0 The term | andslide includes
such as rodklls, deep failure of slopes, and shallow debris flows. Although gravity acting on an over
steepened sl ope is the primary reason for a | an

contributing factors are: erosion by rivers or ocean wavessteepened slopes; rock and soil slopes
weakened through saturation by snowmelt or heavy rains; earthquakedcstateses that make weak
slopes fail; excess weighbfn accumulation of rain or sn@mgd stockpiling of rock or ore from waste
piles ormanrmade structures.

Landslides can result from human activities that destabilize an area or can occur as a secondary impact
from another natural hazaryduch as floodingn addition to structural damage to buildings and the
blockage of transportatioroeridors, landslides can lead to sedimentation of water bofligscally, a
landslide occurs when the condition of a slope changes fromtstabktableNatural precipitation such

as heavy snow accumulation, torrential, e ruroff may saturate s creating instability enough
contribute to a landslide. lack of vegetation and root structure timarmallystabilizesoilcan destabilize

hilly terrain.

There is no universally accepted measure of landslide gxteritthas been represented asneasure of
the destructiveness. The table below summarizes the estimated intensity for a range of |&asislides.
moving rock falls have the highest intensity while slow moving landslides have the lowest intensity.

Table22: Landslide Volume and Veloty

EstimateVolume (m3) Expected Landslide Velocity
Fast moving fock fall) Rapid moving @ebris flow) Slow moving Glide)
<0.001 Slight intensity -- --
<0.5 Medium intensity -- --
>0.5 High intensity --
<500 High intensity Slight intensity --
500-10,000 High intensity Medium intensity Slight intensity
10,000 6 50,000 Very high intensity High intensity Medium intensity
>500,000 -- Very high intensity High intensity
>>500,000 -- -- Very high intensity

SourceA Geomorphological Approach te Estimation of Landslide Hazards and Risks in Umbria, Central Italy
M. Cardinali et al, 2002

Actonhas been classified as having a low risk for lands(stes Map 4, Appendix Blocalofficials did
not identify any significamssueselated to landBdes.

Should dandslide occur in the future, the type and degree phicts would be highly localize@he
townds vulnerabilities could include damage to
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infrastructure, and localized road closures.iég@nd casualties, while possible, would be unlikely given
the low extent and impact of landslidesdicton Based on past occurrences and the Massachusetts
Hazard Mitigation Plan, landslides dosv frequencyevents that can oaconce in 50 t0o100 year& 1%

to 2% chance of occurring each year).

FIRIRELATED HAZARDS

A bruskHire is an uncontrolled fire occurring in a forested or grassland area. In the Boston Metro region
these fires rarely grow to the size of a wildfiees seen more typically in theestern U.S. As their name
impliesprushfires typically burn no more than the underbrush of a forested area. Thetterese

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 usually started by lightning and burn dmetow 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. Theyragyeildfires typically
occur in April and May, when most vegetation is void of any appreciable moisture, making them highly
flammable. Once "greeunp" 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 size, the speed at which it can spread out from
its original source, its potential to unexpectedly change direction, and its ability to jump gaps such as
roads, riversand fire breaks.

These fires can prexst a hazard where there is the potential for them to spread into developed or
inhabited areas, particularly residential areas where sufficient fuel materials might exist to allow the fire
the spread into homes. Protecting structures from fire pose$ gpda=ms, and can stretch firefighting
resources to the limit.heavy rains follow a 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.

Wildfires in Massachusetts are measured by the number of fires and the sum of acres burned. The most
recent data available for wildfires in Massachusetts, showgune 3below, indicates that the wildfire

extent inActonconsists a5 to 9to 26 acres burned, withero to 20recordable fires from 20010

20009.
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Figure3: Massachusett$Vildfires 2001 to 2009

Source: Massachusetts State Hazard Mitigation Plan

According to local officials, natural fires in Acton are not a signifissue. The town sees several brush

fires annually, but these fires do not usually cause property damage or injuries. It is important, however, tc
remember that fire can also be a result of other events such as from the aftermath of an earthquake.
Based on past occurrences and the Massachusetts Hazard Mitigation Plan 2013, brushfires are of Mediun
frequency, events that occur from once in 5 years 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 and be acute, or they can occur over long
periods of time where thereaslongstretchof excessively hot or cold weéwatr.

Actonhasfour weltdefined seasons. The seasons have several defining factors, with temperature one of
the most significant. Extreme temperatures can be definedsashtht are far outside of the normal

seasonal ranges for Massachusetts. Thageeemperature forwinter (December to February) in
Massachusetis31.8°F The average temperature fesummer (Jarto Augusj is71°F. Extreme

temperatures are a towwide hazard.
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