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SECTION 1: EXECUTIVE SUMMARY

Hazard Mitigation planning is a proactive effort to identify actions that can be taken to reduce
the dangers to life and property from natural hazard events. In the communities of the Boston
region of Massachusetts, hazard mitigation planning tendaurfazst on flooding, the most

likely natural hazard to impact these communities. The Federal Disaster Mitigation Act of 2000
requires all municipalities that wish to be eligible to receive FEMA funding for hazard mitigation
grants, to adopt a local muliazard mitigation plan and update this plan in five year intervals.

PLANNING PROCESS

This is an update of the original Littleton Hazard Mitigation Plan, which was approved by FEMA
onApril 13, 2017. Priorto thatL 1 t t first plam wa® approved by FEMA on August 7, 2008.
Planning for the Hazard Mitigation Plan update was led byLittketon_ocal Hazard Mitigation
Planningream composed of staff from a number of different Town Departmentsediisiet

onJuly 10, 2023,September 272023, January 4, 2024and April 4, 2024. The Team

discussed where the impacts of natural hazards most affect the Town, goals for addressing these
impactsupdates to the Town 8 sandeewiorsrdvisedhazardmitigatighat i o n
measure that would benefit the Town.

Public participation in this planning process is important for improving awareness of the potential
impacts of natural hazards and to build support for the actions the Town takes to mitigate them.

T h e THazam $Misgation PlanninGeam hosted two public meetings, the firdd@arember

16, 2023 and the second oxlay 28h, 2024, and the draft plan update was posted on the

Townds website for public review. Key town st
notified and invited to review the draft plaand submit comments.

RISK ASSESSMENT

TheLittletorHazard Mitigation Plan assesses the potential impacts to the Town from flooding,
high winds, winter storms, brush fire, geologic hazards, extreme temperatures, and drought.
These are shown on the map series (Appendix B).

ThelLittletonLocal Hazard Mitigation Planning Team identifi@édCritical Facilities. These are
also shown on the map series and listéithlrie 37, identifying which facilities are located within
the mapped hazard zoneshe locations of the Critical Facilities are shown on the hazard map
series, copies of which are found in Appendix A.

A HAZUSMH analysis provided estimates of damages from Hurrickameagesof 100 year
and 500-year stormsg15 million to $3 million, earthquakes of magnitudes 5 and BB
million to .7billion) and flood damage estimatdsr the 100- and 500-year storms ($13
million to 89 million)
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HAZARD MITIGATION GOALS

TheLittletonLocal Hazard Mitigation Planning Team identified the following hazard mitigation
goals for the Town:

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

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

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

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

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

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

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

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

Goal 9: Consider the potential impacts of future climate change. Incorporate climate
sustainability and resiliency in hazard mitigation planning

Goal 10 Addresspriority populations in the hazard mitigation process, including outreach and
engagement, analysis of hazard impacts, and development and implementation of mitigation
measures.

Goal 11: Take proactive measures to manages,invasive species and their impacts on public
and private properties.

HAZARD MITIGATION STRATEGY

TheLittletonLocal Hazard Mitigation Planning Team identified a number of mitigation measures
that would serve to reduce the Thesemdude vul ner a
reviewing the open space residential development bydagating a beaver control plaand

maintaining fire access roads.
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Overall, the hazard mitigation strategy recognizes that mitigating hatardsttletonwill be an

ongoing process as our understanding of natural hazards and the steps that can be taken to
mitigate their damages changes over time. Global climate change and a variety of other factors

i mpact t he T onawaddsn the tuture, @and éodal offigiats will need to work

together across municipal lines and with state and federal agencies in order to understand and
address these changes. The Hazatd Mig at i o n

other related plans and policies.

Strategy wil |l be

PLAN REVIEW & UPDATE PROCESS

The process for developihgtleto® s Haz ar d MNO024 Upglatetissummariied ia n

Table 1 below.

Table 1 Plan Review and Update Process

Section
3 0 Public Participation

Reviews and Updates

The Local Hazard Mitigation Planning Teg
placed an emphasis on public participation
the update of the Hazarilitigation Plan,
discussing strategies to enhance participati
opportunities at the first local committee
meeting. During plan development, the pla
was discussed at two public meetings hostt
by the Planning Boardnd the Board of
Selectmen. The plan was also available on
the Townds website

4 0 Risk Assessment

MAPC gathered the most recently available
hazard and land use data and met withwn

staff to identify changes in local hazard are
and development trendsl ownstaff reviewed
critical infrastructure with MAPC staff in ord
to create an ugo-date list. MAPC also useq
the most recently available version of HAZ\
to assess the impacts of flooding, hurricane
and earthquakes.

5 - Goals

The Hazard Mitigation Goals were reviewe(
and endorsed by theittletonLocal Hazard
Mitigation Planning Team.

6 0 Existing Mitigation Measures

The list of existing mitigation measures wag
updated to reflect current mitigation activitiq
in thetown.

7 & 8 d Hazard Mitigation Strategy

Mitigation measures from the 2017 plan we
reviewed and assessed as to whether they
were completed, #progress, or deferred.
The Local Hazard Mitigation Planning Tean
determined whether to carry forward
measures into the 2024 Plan Update or
modify or ddete them. The Plan Update's
hazard mitigation strategy reflects both new

N C
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measures and measures carried forward fr
the 2017 plan. The Local Hazard Mitigatiof
Team prioritized all of these measures bas
on current conditions.
9 § PlanAdoption & Maintenance This section of the plan was updated with &
new oRgoing plan for implementation reviey
and afive-year update process that will ass
the Town in incorporating hazard mitigation
issues into other Town planning and regula
review processes and better prepare the T¢
for the next comprehensive plan update.

As indicated on TabK3, Littleton made good progress on implementing mitigation measures
identified in the 2017 Hazard Mitigation PlaGeveral projects have been completed, including
drainage improvements at New Estate Road and Nagog Hill Road, installation of a fibermback

to the radio system, site plan review regulations on slope stabilization; adoption of a stormwater
bylaw with opeation and maintenance plans for impervious surfaces and alternative designs for
impervious surfaces, and with loaatid additional snow storage areas. Several lorigem

measures were partially completed, including purchase of a major open space parcel, revision of
the Open Space Development bylaw, adoption of flexible zoning measures, beaver control
measures, managent of fire access roads, public education on wildfire hazards, installation of
Green Roofs, public education on water use and drought, and inclusion of sustainability in the
Master Plan and Open Space Recreation Plan.

Moving forward into the nexXive-year plan implementation period there will be many more
opportunities to incor pordetisormbkngpaaoessegianst i gat i o
policies, anaperationsThe Town will document any actions taken within this iteration of the

Hazard Mitigation Planincludinghallenges met and actions successfully adopted as part of the
ongoing plan maintenance to be conducted byLitiketorHazard Mitigation Implementation

Team, as described in SectirPlan Adoption and Maintenance.
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SECTION 2: INTRODUCTION

PLANNING REQUIREMENTS UNDER THE FEDERAL DISASTER MITIGATION ACT

The Federal Disaster Mitigation Act, passed in 2000, requires thaiNafember 12004, all
municipalities that wish to continue to be eligible to receive FEMA funding for hazard mitigation
grants, must adopt a local miiizard mitigation plan and update this plarfiire-year

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

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

TheTown of Littleton contracted with Metropolitan Area Planning Council (MAREL3ssist the
Townin updatingits local Hazard Mitigation Plan, which was first adopted in 2010 as a
multijurisdictional plaand later updated in 2017Ths Hazard Mitigation Pla2024 Update is
designed to meet th€ o wreduisementsinderthe Disaster Mitigation Act for each community
while listing regional concerns and hazards that impact the WéMAC is thetatedesignated
Regional Planning Agency (RPA) sertied®1 communities in the greater Boston.avesPC
provided facilitation and technical support fattleton forthis projecand has provided similar
support for 90 municipalities in the region.

WHAT IS A HAZARD MITIGATION PLAN?

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

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

These longerm strategies include planning, policy changes, programs, projects, and other
activiiessF EMA G s 2 0 2 ZtionlPtamni;md Polidy Guidegecognized that adapting to the
expected impacts of climate change is a form of hazaitthation FEMA, 202p Therefore, this

plan incorporates consideration of future risks due to projections for the increased frequency and
severity of extreme weather fueled by a warming planet.
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Figure 1: Natural Hazards and Climate Change Overlap

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

geological event,
including flooding and
earthquakes

Natural Hazard
Mitigation: reducing
damage from natural

hazards, incleding short-
term, eplsodic events

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

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

of natural hozards

1

Adapting to the expected

impacts of climate change is

a form of hazard mitigation

PREVIOUS FEDERAL/STATE DISASTERS

Since 1991, there have bee® Datural hazard events that triggerdekderaldisaster
declarations thaincluded Middlesex County, which includes the Town of Littleton. These are listed

in Table 2 below. The majority of these events involved flooding, while others were due to
nor deasters,

hurrican

es or

and severe

Table 2: Pevious Federal/State Disaster Declarati®891-2023

Hurricane Bob

Severe Coastal
No Name Storm

Blizzard

Blizzard

Severe Storms, Flood October 1996

Heavy Rain, Flo

August 1991

Storm

October 1991

March 1993

January 1996

od June 1998

Declared Areas

Counties of Barnstable, Bristol, Dukes, Es
Hampden, Middlesex, Plymouth, Nantuck
Norfolk, Suffolk

Counties of Barnstable, Bristol, Dukes, E:
Middlesex, Plymouth, Nantucket, Norfolk,
Suffolk

Statewide

Statewide

Counties of EssaMjddlesex, Norfolk,
Plymouth, Suffolk

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

Wi

nter
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Severe Storms, Flood

Snowstorm

Snowstorm

Snowstorm

Flooding

Snow
Hurricane Katrina

Severe Storms,
Flooding
Severe Storms,
Flooding

Severe Storm, Inland,
Coastal Flooding

Severe Winter Storm

Severe Storms,
Flooding
Severe Storms,
Flooding

Severe Winter Storm,
Snowstorm

Severe Storm,
Snowstorm

Severe Winter Storm,
Snowstorm, Flooding

Severe wintestorm,
snowstorm, and
flooding

Severe winter storm
and Snowstorm

March 2001

March 2001

February 2003

December 2003

April 2004

January 2005
August 2005

October 2005

May 2006

April 2007

December 2008

December 2008

March/April
2010

January 2011

October 2011

February, 2013

April 2015

March 2018

Counties of Bristol, Essex, Middlesex,
Norfolk, SuffolkPlymouth, Worcester

Berkshire, Essex, Franklin, Hampshire,
Middlesex, Norfolk, Worcester
Statewide

Barnstable, Berkshire, Bristol, Essex, Fra
HampdenHampshire, Middlesex, Norfolk,
Plymouth, Suffolk, Worcester

Essex, Middlesex, Norfolk, Suffolk,
Worcester

Statewide
Statewide

Statewide

Statewide

Statewide

Berkshire, Bristol, Essex, Franklin, Hampi
Hampshire, Middlesex, Suffolk, Worceste

Statewide

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

Berkshire, Essex, Hampden, Hampshire,
Middlesex, Norfolk, Suffolk

Berkshire, Franklin, Hampden, Hampshire
Middlesex, Worcester

Statewide

Barnstable, Bristol, Dukes, Essex, Middle
Nantucket, Norfolk, Plymouth, Suffolk,
Worcester

Essex, Middlesex, Norfolk, Suffolk,
Worcester

Source: databasprovided by MEMA

In addition to Federal disaster declarations the Commonwealth of Massachusetts has declared state
emergencies fourteen times since 2011. Eight of these emergencies were related to natural hazards

such as winter

st or rherrjcanétigbl®é3® ast er s, fl ooding,

a
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Table 3: Massachusetts State Declared Emergencies

Declaration Date Termination Date | Event ‘

9/15/23 9/16/23 Hurricane Lee

9/12/23 9/16/23 Severe Weather & Flooding
2/9/15 2/25/15 Winter Storm

1/26/15 1/28/15 Winter Storm

2/8/13 2/13/13 Winter Storm

10/27/12 11/1/12 Hurricane Sandy

10/29/11 11/7/11 Nor deaster
8/26/11 9/6/11 Hurricane Irene

Source: Massachusetts Emergency Management Agatecgf Emergency Information | Mass.gov

FEMA FUNDED MITIGATION PROJECTS

The Town dfittletorhas not received funding from FEMA for mitigation projects undexribes
Hazard Mitigation Grant Prograsn

COMMUNITY PROFILE

Littleton is located in Middlesex CountiMortheastern Massachusetts and is bordered by Ayer

and Harvard on the west, Groton on the northwest, Westford on the northeast, Acton on the
southeast, and Boxborough on the south. Littleton is about 12 miles south of Lowell, 20 miles east
of Fitchburgand 26 miles northwest of Boston. Littleton is serviced by State Routes 2, 2A, 110,
and 119, and Interstate Route 495. Commuter rail service is available to North Station in Boston.
Freight rail service is available from the Springfield Terminal Raillwtieton is a member of

the Montachusett Regional Transit Author®yRJViwhich provides paratransit services to the

elderly and disabled through the Council on Aging. The chogust to Littletoristhe Fitchburg
Municipal Airport

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

The Town of Littleton was incorporated in 1715. At the time, the town was primarily agricultural.
Over time, the Town established a significant cider industry asswaltlaand tile industry,

based on the local clay deposits. The tatilhhas an active dairy farm, several vegetable farms,
and has preserved several 18th century ceabémney houses and unique brick cottages. Recent
development has been primarily suburban, but much of the community has retained its original
character.

There are abou6755 jobsin Littleton, most of whikistorically wereentered around tourism,
the town center and agriculture. Recently, an infltecbinology companiesgizegun to migrate
to King Street in Littletob.i t t preximity todngerstate 495 and Route 2stmade it ideal for
companies like IB¥hat has move®,400 workers to thé&ittleton/Westford software campus.
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According to the 220 Census, just oved,134 peopleliveinL i t t | et on. 5040f t he t
housing units, approximat&$0 were built before 1940.

Some of Littletonds unigue characteristics to
T Litt ]l eitowmchasactsr aral hidtoric agricultural lands are still present, with a

significant amount of open space preserved or in the process of acquisition.

Littleton contains major transportation infrastructure such as Route 2, Route 495 and the MBTA
commuter rail which draws residents who commute to the Boston area.

Littleton is continuously growwwithnumerous developments, both residential and commercial.
Littleton houses a growing technologgnted job base.

Littleton relies solely on subsurface wells for drinking water and has a very active water
department and stringent aquifer protectr@gulations.

|

=2 =4 =4

The Town of Littleton maintains a websitetat//www.littletonma.org/

The significant demographic characteristics of the Town of Littleton are summarizedtin Table
Some of these features are important to keep in mind for hazard mitigation as well as emergency
preparedness and response in the town.

Table4 Town of Littleton Characteristics

Population

Total population 10,134
Residents under 5 years old 6%
Residents 65 years old and over 16.3%
Race & Ethnicity

American Indian and Alaska Native 0.1%
Asian 5.8%
Black or African American 0.1%
Native Hawaiian and Pacific Islander 0.0
White 89.7%
Other Race

Two or More Races 2.9%
Hispanic ot.atino 2%

White alone, Not Hispanic or Latino 88.6%

Household Income

Occupied Housing Units 3,504
Mean Household Income $140,511
Housing units built before 1960 1,270
Renter occupied housing units 7.6%
Speak a language other than English at ho| 8.7%
Spanish 1.0%
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Other IndeEuropean languages 2.7%
Asian and Pacific Island languages | 2.9%
Other languages 2.1%

Speaks English | ess|14%

Additional Information \

Residents with a Disability 9.9%
Age 65 to 74 with a disability 12.9%
Age 75 and over with a disability 48.2%
Residents in Poverty 6.3%
Households with no vehicle 0.4%

Sources: 2020 Decennial Census and American Community SurveyY@d BsiimatefUS Census Bureau, 2021)

10
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SECTION 3: PLANNING PROCESS & PUBLIC PARTICIPA

PLANNING PROCESS SUMMARY

MAPC employs sixstepp| anni ng process based on FEMAOGs ha
guidance focusing on local needs and prioribesmaintaining a regional perspective matched

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

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

as a meas to build a base of support for hazard mitigation activild&PC supports

participation by the general public and other plan stakeholders through:

A Meetings and work with the Local Teams

A Two public meetings, shared on Local Access TV and advertised through email, webpage
content, a flyer, press release to local media, and social media posts,

1 A project website atvww.mapc.org/resourebrary/ littletorhmpand a dedicated
email for public comments,

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

9 Outreach to neighboring communifiesynboards and commissions, the local chamber of
commerce and businesses, and other local or regional entities.

Thesixstep planning process outlined=igure 4s based on the guidance provided by FEMA in
the Local MuHHazard Mitigation Planning Guidancublic 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 hard mitigation plans in groups of neighboring cities and towns, MAPC is
able to identify regional opportunities for collaboration and facilitate communication between
communities. In plan updates, the process described below allows staff to bring teeemiost
hazard information into the plan, including new hazard occurrence data, changes to a
municipalityds existing mitigation measures,
plans.

Figure 2: SixStep Planning Process

®

Map the Hazards

® ®

Implement & Update Assess the Risks &

the Plan , Potential Damages

@ PUBLIC INPUT @

Plan Approval & Review Existing
Adoption @ Mitigation

Develop Mitigation
Strategies

11
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1 Map the Hazardd 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 natural hazards. This
mapping represents a mdftazard assessment of the municipality and is used as a seteof ba
maps for the remainder of the planning process. A particularly important source of information
is the knowledge drawn from local municipal staff on whereahdtazard impacts have
occurred These maps can be found in Apperdix

1 Assess the Risks &otential Damage$ Working with local staff, critical facilities,
infrastructure, vulnerable populations, and other features are mapped and contrasted with the
hazard data from the first step to identify those that might represent particular vulnerabilities
to these hazafs. Land use data and development trends are also incorporated into this
analysis. In addition, MAPC develops estimates of the potential impacts of certain hazard
events on the communitAPC drew on the following resources to compietlan:

Blue Hills Observatory

Town of Littleton, Annual Re0P2

Code of the Town of Littleton

Commonwealth of Massachusetts, Resilient MA Plan, 2023

Commonwealth of Massachusetts, State Hazard Mitigation and Climate
Adaptation PlafSHMCAP), 2018 and 2023

Commonwealth of MassachusetfsMimate Change Assessment, 2022
DCR, Community Information System, Community Overview, 2022
DCR, Massachusetts State Dam Inventory, 2012

FEMA, Disaster Declarations for States and Counties, 2023

Town ofLittletonMasterPlan2017

Town of Littleton Plan for 2030 (public input)

Town ofLittletonOpen Spaceand RecreatioRlan,2016

Town ofLittletonCapital Plan 2017 Review of Requests

FEMA, Flood Risk Report, Concord River Wate&R&2013

FEMA, Local Mitigation Plan Review Guide; October 1, 2011

FEMA, Flood Insurance Rate Map#fiddlesexCounty, MA, 202

FEMA, Flood Insurance Study for Middlesex County, Updated 2021
FEMA, Local Mitigation Planning Policy Guide, 2022

Massachusetts Office of Dam Safety, Inventory of Dams, 2018
Metropolitan Area Planning Council, GIS Lab, Regional Plans and Data.
New England Seismic Network, Boston College Weston Observatory,
NOAA National Centers for Environmental Information,

Northeast States Emergency Consortium

US Census, 2020, American Community Survey

USDA Forest Service, Wildfire Risk to Communities

USGS, National Water Information System,

US Global Change Research Program, Fourth National Climate Assessment, 2018
USACE Ice Jam Database

=4 =2 -2-2-5_-9_-9_-9_-9_-9_92_2_-2_-2°_-2°2_-2_-°2_-°_-2°:_-2._-2.--2---2 = =4 -8 4 9
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1 Review EXxisting Mitigatiord Municipalities in the Boston Metropolitan Region have an active
history in hazard mitigation as most have adopted flood plain zoning districts, wetlands
protection programs, and other measures as well as enforcing the State building code, which
has strongprovisions related to hazard resistant building requirements. All current municipal
mitigation measures must be documented.

1 Develop Mitigation Strategied MAPC works with the local municipal staff to identify new
mitigation measures, utilizing information gathered from the hazard identification, vulnerability
assessments, and the communitydés existing mi
work isnecessary to reduce the potential damages from hazard events. Additional information
on the development of hazard mitigation strategies can be fouseaton 8

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

1 Implement & Update the Plaé Implementation is the final and most important part of any
planning process. Hazard Mitigation Plans must also be updatetivenyaar basis making
preparation for the next plan update an importantgoing activity. Chapter IX includes more
detailed information on plan implementation.

2017 PLAN IMPLEMENTATION & MAINTENANCE

The2017 Town of Littletorlazard Mitigation Plan contained a risk assessment of identified
hazards for thélfownand mitigation measures to address the risk and vulnerability from these
hazards As indicated on Tabk3, Littleton made good progress on implementungerous

mitigation measures identified in the 2Qdl@n. Projectsthathave been completed inckid

drainage improvements at New Estate Road and Nagog Hill Road, installation of a fibermpback
to the radio system, site plan review regulations on slope stabilization; adoption of a stormwater
bylaw with operation and maintenance plans for imperviouscgsraind alternative designs for
impervious surfaces, and with location of additional snow storage areas.

Several longeterm measures were partially completed, including purchase of a major open

space parcel, revision of the Open Space Development bylaw, adoption of flexible zoning
measures, beaver control measures, management of fire access roads, peaticrecio

wildfire hazards, installation of Green Roofs, public education on water use and drought, and
inclusion of sustainability in the Master Plan and Open Space Recreation Plan.

In addition, the Town completed a Municipal Vulnerability Preparedness planning process in 2018
and has been designated an MVP Community by the Executive Office of Energy and
Environmental Affairfhe MVP Plan incorporatddat a from Littl etonds Haz
such as thassessment of critical infrastructure and local hazard vulner&sNgral mitigation

actions discussed at the MVP workshop were reviewed by the local team in considering the
mitigation strategy for this plan update.
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THE LOCAL HAZARD COMMUNITY PLANNING TEAM

MAPC worked with the local community representatives to organize a Local Hazard Mitigation
Planning Team fduittleton MAPC briefed the local representatives as to the desired composition
of that team as well as the need for public participation 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 mitigation strategy for the community. The local team was tasked
with working with MAPC to set plan goals, provide informatidheohazards that impact the

town, existing mitigation measures, hatpto develop new mitigation measures for this plan
update. The Local Hazard Mitigation Planning Teamb®eship can be found in Taldle

The Littleton Planning Board, as well as the Littleton Conservation Cqrarsisiseprimary

entities responsible for regulating development in town. Feedback from the Planning Board and
the Conservation Commission was assured through the participation of the Planning Administrator,
Conservation Coordinator and both the Town Administrator and Assistant Town Administrator. In
addition, MAPC, the Statiesignated regional planning authority fattleton, works with all

agencies that regulate developmémthe region, including the listed municipaliestind state
agencies, such d&assDOT

Table5 - Littleton Hazard Mitigation Planning Team

Maren Toohill Town Planner

Cooper Mathews Assistant Town Planner

Matthew Pinard Police Chief

Jeff Patterson Deputy Polic€hief

Stephen Jahnle DPW Director

James Duggan Town Administrator

Ryan Ferrara Assistant Town Administrator

Liz Tretiak Elder and Human Resources

Amy Green Conservation Coordinator

Nick Lawler General Manager, Littleton Electric Light sivater Dept.
Dave Ketchen Assistant Manager, Littleton Electric Light and Water Depif
Tom Clancy Interim Fire Chief

Sean Coffey Deputy Fire Chief

Francis Dagle Health Director

Dan Kane Board of Health member

James Garreffi Health Agent

SarahRambacher Sustainability Committee, Chair

Don Maclver Sustainability Committee, Member

The Local Team met four times on the dates listed below. The agendas for these meetings are
included in Appendix C. The topics of each meeting are summarized ietoagendas for
these meetings are included in Appendix B.
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1 July 10, 2@3: discuss the project overview and update the inventory and GIS maps
of local flood and fire hazard areas and critical facilities.

1 September 27, 202 update the hazard mitigation goals and review terent
status of the existing mitigation measures, and prepafutdic Meeting #1

1 January 4 2024: Review the status of the recommended mitigation from the 2017
plan and determine which measures should be retained in the 2023 plan.

1 April 4, 2024: to develop new recommended mitigation measures and prepare for
Public Meeting #2.

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 excelgenirce 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 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 residents on hazard mitigation, the
Town hosted two public meetings, one during the planning processeaigoa complete draft

plan was available for review.

One of the best strategies for increasing the impact of local meetings is to invite one of the
municipal boards or commissions to host the public discussion of the hazard mitigatiah plan.

this strategy, the meeting receives widespread advertising and a guaranteed audience of the
board or commission members plus thusabers of the publieho attend the meeting. These

board and commission members represent an engaged audience that is informed and up to date
on many of the issues that relate to hazard mitigation planning in the locality and will likely be
involved in plan implementation, nmakthem an important audience with which to build support

for hazard mitigation measures. In adxh, these meetings frequently receive press coverage,
expanding the audience that has the opportunity to hear tbgeptation and provideomments

The public had an opportunity to provide input tolthdetorhazard mitigation planning process
during a meeting oNovember 162023, held in thePlanning Board Rooof the Town Hall The
draft plan update was presented at Board of Selectmen meeting May 28, 2024, at the
Reuben Hoar Librarfpoth meetings were publicizedaccordance witthe Massachusetts Public
Meeting Law. See public meeting notices in Appendix C.

LOCAL STAKEHOLDER INVOLVEMENT

The Hazard Mitigation Planning Team realobut to local stakeholders that might have an

interest in the Hazard Mitigation Plan including neighboring communities, agencies, businesses,
nonprofits, and other interested parties. Notice was sent to the following organizations and
neighboringowrs inviting them tattend the meeting angkview theHazard Mitigation Plan:
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Local Communities
ATown of Boxborough
ATown of Acton
ATown of Westford
ATown of Groton
ATown of Ayer
ATown of Harvard
Businesses & Employers
A Acton Medical
A Acton Toyot a
A Amazon
A cvs
A Donel anés Super Market
A FIBA Technology
A Littleton Cinemas
A Littleton Lumber
A Mar ket Basket
A Nashoba Valley Life Care
A Patriot Beverages

Faith-Based Organizations

A Blessed Trinity Parish, St. Anne Church
A Boston MetroWest Bible Church

A Congregational Church of Littleton

A First Baptist Church of Littleton

A First Church Unitarian A First Littleton Pa
A The Church of-Day®asmtss Chri st of Latter
Schools, Camps

A Camp Nashoba

A Littleton Public School s

A Littleton Park & Rec.

A Oak Meadow Montessori Apartments, etc.
A Mill Pond

A Pine Tree Park

A Pondside at Littleton

A  Rodgers Family Holdings

A Village Green Littleton

The draftLittletorHazard Mitigation Pla@024Up dat e was posted on the T
the second public meeting. Members of the public could access the draft document and submit
comments or questions to the Town.

CONTINUING PUBLRARTICIPATION

Following the adoption of the plan update, th#leton Hazard Mitigationre&dm will continue to
provide residents, businesses, and other stakeholders the opportunity to learn about the hazard
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pl anning process and to

contri

understanding of local hazard&he Littletofire Chiewill act as the coordinator for the Team.

As updates and a review of the plan are conducted by the Hazard Mitigation Implementation

Team, these wild/l be placed on the Townos
Implementation Team will be publicly noticed in accordance with tovgtagadpen meeting

laws.

PLANNING TIMELINE

PLAN UPDATE PROCESS 2p23

Major milestones in the plannprgcess to prepare this plan update included the following:

July 10, 2023

1stmeeting of the Littleton Hazard Mitigation Team

September 27, 2023

2nd meeting of the Littleton Hazard Mitigation Team

November 16, 2023

First Public Meeting before tRéanning Board

January 4, 2024

3rd meeting of the LittletoRlazard Mitigation Team

April 4, 2024 4th meeting of the Littleton Hazard Mitigation Team
May 28, 2024 Second Public Meeting before the Board of Selectmen
TBD Draft Plan Updatesubmitted to MEMA

TBD Revised Draft Plan Update submitted to MEMA

TBD Approval Pending Adoption notice issued by FEMA
TBD Plan Adopted by the Town (Board of Selectmen vote)
TBD FEMA Approval ahePlan

PLAN IMPLEMENTATION MILESTONES-2823

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

2027 Conduct Midlrerm Plan Survey on Progress

2027 Seek FEMA grant to prepare next plan update
2028 Begin process to update the plan

2029 Submit Draft 202 Plan Update to MEMA and FEMA
2029 FEMA approval of 202 Plan Update

17
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SECTION 4: RISKSSESSMENT

The risk assessment analyzes the potential natural hazards that could occur within the Town of
Littletonas well as the relationship between those hazards and current land uses, potential future
development, and critical infrastructure. This section also includes a vulnerability assessment that
estimates the potential damages that could result from cttganscale natural hazard events.

In order to updatd.ittleto® s r i sk assessment, MAPC gathered t
and land use data and met with Town staff to identify changes in local hazard areas and

devel opment trends. MAPC al so used FEMAOGs da
below).

“Global climate is changing rapidly compared to the pace of natural variations in climate
that have occwrred througheur Earth s history. Global average remperature has increased
by about 1.8°F from 1901 to 2016, and observational evidence does nof support any
credible natural explanations jfor this amount of warming; instead, the evidence
consistently points fo human activities, especially emissions of greenhouse or heat-
frapping gases, as the dominant cause.

Fourth National Climate Assessment, 2018 (Chapter 2-1}

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

risk assessment. Key impacts include rising temperatures, which in turn affect precipitation patterns
and extreme weather. Analysis of these impacts include iplan aligned closely with the data

and assessment presented in Massachusettsd 20
Adaptation Plan (2018 SHMCAP) and the Massach

CLIMATE CHANGE OBSERVATIONS AND PROJECTIONS

Climate change observations come from a variety of data sources that have measured and
recorded changes in recent decades and centuries. Climate change projections, however, predict
future climate impacts and, by their nature, cannot be observed or measured. As a result of the
inherent uncertainty in predicting future conditions, climate projections are generally expressed as
a range of possible impacts.

TEMPERATURE

Our climate has always been regulated by gases, including carbon dioxide, methane, and nitrous
oxide, which blanket the earth. These gases trap heat that would otherwise be reflected out to
space; without them our planet would be too cold to suppor\lgerefer to these gases as
ogreenhouse gaseso6 (GHGs) for their heat trap
primary energy source in the age of industrialization, releases GHGs into the atmosphere. In the
past century, human activity asstedawith industrialization has contributed to a growing

concentration of GHGs in our atmosphere. According to the Resilient MA: Climate Change
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Clearinghouse for the Commonwealth website, Massachusetts has experienced a recorded 3.5°F
increase in average temperatures since 1900. Average temperatures during the winter are
expected to increase more than average summer temperatures, resultingnoveasd ice,

increased invasive species, challenging timber harvests, and other issues related to increasing
hazard intensity. Also, according to the Resilient MA website, with increased temperatures,
extreme heat days (days with temperatures over 90rdeg) will also increase across the state,
increasing public health implications such asrbkatd illness and mortality. Between 1971 and
2000, the Commonwealth experienced four days with temperatures over 90°F -&ntany, it

is expected to expeence between 10 and 28 such days. Records from the Blue Hill Observatory
in Milton, MA show that average temperatures){@r mean) have risen approximately 3

degrees (F) in the almost 200 years since record keeping began in 1831. See Figure 3 below for
nmore information.

Figure 3: Observed Increase in Temperature

BLUE HILL OBSERVATORY ANNUAL TEMPERATURE, 1831-2022
" 54
12

11 52
Rl S0
2 2
8 o =)
w a8y,
3 £
[~ [

8
3 465
w w
[-% [+
: g
- -M“-J
6
42
5
40
1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020
Maximum: 10.9 deg C (51.7 deg F), 2012 YEAR 10-Year Mean 30-Year Mean

Minimum: 5.8 deg C (42.5 deg F), 1875

Record Mean: 8.4 deg C (47.1 deg F)

Note: Plot includes temperature data for 1831-1884 from Milton and Canton that were adjusted 1o the Blue Hill summit location.
Michael J. lscono, and E: R h / Blue Mill Observatory

Climate projections include an increasevarage temperature and in the number of extreme

heat days. Extreme cold days are projected to decrease in number. By 2030, the summer mean
temperature could increase by 3.6°F from the historical period {20%8). By 2070, there

could be 58 fewer days Hew freezing, which could lead to an increase in ticks. Bganidry,

the State anticipates about 25 more days per year where the temperature exceeds 90°F for
inland areas, and about 19 more days above 90°F for coastal areas (Commonwealth of
Massachusstt2022).
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Figure 4: Change in the Annual Number of Days Over 90°F Compared to Today
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Figure 5: Change in Average Summertime Temperatures for Massachusetts
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These changes could result in Massachusetts summers feeling like a more southern state, as
described in the infographic iigure 5f r o m
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PRECIPITATION PATTERNS

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

period from 1960 t02010 (MA EEA, 2011)Moreover, there has been a significant increase in

the frequency and intensity of large rain events. For the Northeast US, according to the Fourth
National Climate Assessment 2018, in the past sixty years there has been a 55% increase in the
amount of anual precipitation that falls in the top 1% of storm events, as shown in Figure 6
below US Global Change Research Program, 20I&)anges in precipitation are fueled by
warming temperatures which increase evaporation and, therefore, the amount ofapatenv

the air.

Figure 6: Observed Change in Total Annual Precipitation in the Heaviest 1% Events

1958—-2016

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

Massachusettsdo 2022 dlicipateathat moStipats af the State svid 28 me n t
a future increase in annual total precipitation of less than 8% per year. Most of these increases
are anticipated during the winter months (see Figure 7 below).

Additionally, the historic 10% annual chance daily rainfall evert42.80 6 of rain) <coul
four times more frequently 13090 (Commonwealth of Massachusetts, 2022
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Figure 7: Change in Annual and Seasonal Precipitation in 2070 Compared to Today
Annual

Change in Precipitation
by 2070
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Source: 2022 MA Climate Change Assesdbugrgnt climate is the 198605 era, the projection for 2070 is for a
20-year era centered on 2070. Maps show LOCA downscaled GCM projections at the 50th percentile across 20 LOCA
GCMs that overlap with the GCMs used in the Stochastic Weather Generator.

Despite overall increasing precipitation, more frequent and significant summer droughts are also

a projected consequence of climate change. This is due to projections that precipitation will

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

mel t, and higher temperatures that wil/l reduc
Assessment anticipates that these changes will vary by region. The Eastern Inland region where
Littletonis located may experience slightly more consecutive dry days, and significantly more

days without rain per year, b090 (Commonwealth of Massachusetts, 2(&2e Figure 8

below for more information.
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Figure 8: Consecutive dry day events (humberrabiltiple-dry-day events per year)
Panel A: Consecutive dry day events (number of multiple-dry-day events per year)

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

Source: Stochastic Weather Generator

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

Region Baseline 2030 2050 2070 2090
Berkshires & Hilltowns 159 161 165 167 170
Greater Connecticut River Valley 171 172 175 178 181
Central 180 182 185 188 192
Eastern Inland 186 181 185 188 193
Boston Harbor 192 185 192 194 198
North & South Shores 184 182 187 190 195
Cape, Islands, & South Coast 186 182 187 191 194
Statewide 176 175 179 182 187
Statewide Percent Change 0% -1% 2% 3% 6%

Source: 2022 MA Climate Change Assessment.

SEA LEVEL RISE

While Littletonis not a coastal community, Rigiel information on sea level rise is discussed here

as the regional economy of the Boston Metro area may be impacted by sea level rise in the

future. Warming temperatures contribute to sea level rise in three waysvadinstwater

expands to take up more space. Second, rising temperatures are meltitgéaaice which

enters the oceans as melt water. A third, quite minor, contributor to sea level rise in New England

is not related to climate change. New Englandlli€speriencing a small amount of land
subsidence (drop in elevation) in response to
Boston Tide Station show nearly one foot of sea level rise over the past century. See Figure 9

below for more information
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Figure 9: Observed Increase in Sea Level Rise
8443970 Boston, Massachusetts 2,86 +/- 0.15 mm/yr
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The sea | evel rise information in Massachuset
level changes, lankgvel changes, and other regional facts that can impact the rateapige.
The report includes the following approximate sea level rise projections for the State:

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

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

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

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

area of a 20-year event by 2050. Even moegeascould be impacted by the annual probability
event by 2070. See Figure 10 below for more information.
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Figure 10: Total Flooded Area of the Commonwealth for Selected Events
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Source: 2022 MA Climate Change Assessment

Following the outline of the 2018 Massachusetts State Hazard Mitigation and Climate Adaptation
Plan (SHMCAP), this local hazamtigation plan organizes consideration of natural hazards

based on their relationship to projected climate changes. The table below, which is originally from
the SHMCAP, summarizes the natural hazards reviewed in this plan, climate interactions, and
expeded impacts.

Table6: Climate Change & Natural Hazards

Primary

Climate Natural Other Climate Representative

Change Hazard Change Interactions Climate Change Impacts
Interaction

Flashflooding, urban flooding,
drainage system impacts (hatura
and humasmade), lack of

Inland Flooding Extreme Weather

’

0,0 Rising groundwater recharge, impacts

l . I Drought Temperature to drinking water supply, public

a s, Extreme health impacts from mold and
Weather

Change worsened indoor air quality,
in vectorborne diseases from
stagnant water, increagde

Precipita

i Rising potential for loss of life, episodic
1on . Temperatures, drought, changes in snoain
Landslide ) )
Extreme ratios, changes in extent and
Weather duration of snow cover,

degradation of stream channels
and wetland
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Coastal Flooding

Extreme Weather

Coastal Erosion

Extreme

Increase in tidal and coastal
floods, storm surge, coastal

=== Precipitation erosion, marsh migration,
Sea Level _ o inundation of coastal and maring
Rise Tsunami Rising Temperature ecosystems, loss of wetlands

Average/Extreme N/A Shifting in seasons (_Ionger
Temperatures summer, early spring, including

earlier timing of spring peak

Wildfires Changes in flow), increase in length of

Rising
Temperatu

Precipitation

growing seasonncrease of

invasive species, increase in
vectorborne illnesses (West Nile|

Zika, EEE), ecosystem stress

res energy brownouts from higher
Changes in energy demands, more intense
nvasive Species Precipitation, hef?ér\:]ve;]\?eﬁ,hpubllc health impact
Extreme gh heat exposure and
Weather ~ poor outdoor air quality,
inaeased potential for loss of
life, drying of streams and
wetlands, eutrophication of lakes
and ponds
Hurricanes/Tropica
Storms
Severe Winter Increase in frequency and intens
Storm /[ | Rising of extreme weather events,
Temperatures, resulting in greater damage to
Tornadoes Changes in natural resources, property, ang

Extreme
Weather

Other Severe
Weather (Strong
wind &
Thunderstorms)

Precipitation

infrastructure, as well as increas
potential forloss of life
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OVERVIEW OF HAZARDS AND IMPACTS

In order to update Littleton risk assessment, MAPC gathered the most recently available hazard

and land use data and met with Town staff to identify changes in local hazard areas and
development trends. The Resilient MA Plan, the SHMCAP (2018) and the State Hazard Mitigation
Plan (2013) are key planning documents that examine natural hazards thahbgadntial to

impact the Commonwealth. The 2013 State HMP set the stage by defining considerations such as
frequency and severity and summarizing the frequency and severity of hazards of greatest

concern. The 2018 SHMCAP used similar definitions fodlamesiderations and expanded on

this research by including additional climate projections. Because the 2013 State HMP includes
definitions that were not specified in the SHMCAP, both resources are referred to in this report.
MAPC al so used FEMAOs damage estimation softw

Table7 below summarizes the hazard risksliittteton This evaluation takes into
account the frequency and severity of each hazard for Massachusettistizaoi)
based on available data, including:

A Statelevel data, including the Resilient MA Plan, the 2022
Climate Change Assessment, 208 SHMCAP.

A Countylevel dataf r om NOAAGs Nati onal Climati
Events

A Locatlevel informationincluding input from the Local Team, the

hazard mapping included in Appendix A, and the HAZUS results.

The statewide hazard risk assessment is based on the definitions for hazard
frequency and severity listed below. The statewide assessment was modified to
reflect local conditions Littletonusing the same criteria.

Definitions of Hazard Frequency and Severity
Freguency
Very low: Very unlikely; minimal examples of historical occurrences.
Low: Likely fo occur at least once by the end of the century; some examples of historical ocouwrrences;
anticipated every 100 years
Medivm: Likely fo occur at least once every 50 years (two or more occurrences in the next century)
High: Almost cerfain to ocour at least once a year.
Very High: Almost certain to ocour multiple times a year.

Severity

Minor: Limited and scottered property domoge; limited domoge to public infrastructure and essential
services not interrupted; limited injuries or fatalities.

Serious: Scottered major property domage; some miner infrostructure domage; essential services are
briefly interrupted; some Injuries and /or fatalities.

Extensive: Widespreod major property domoge; major public infrostructure domage [up to several
days for repairs); essential services are interruprted from several hours 1o several days; many injuries
and /or fatalities.

Catastraphic: Property and public infrastructure destroyed; essentiol services stopped; numerous injuries
ond foralities.
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Table7 Overview of Hazards and Impacts

Hazard Frequency Severity
Massachusetts Littleton Massachusetts Littleton

Flooding from | Very High High Serious Serious

Precipitation

Dam failures Very Low Very Low | Extensive Minor

Coastal Erosiony Very High N/A Serious N/A
Extensive

Coastal Very High N/A Serious N/A

Flooding Extensive

Tsunami Very Low N/A Extensive N/A
Catastrophic

Hurricane/Tropil Medium Medium Serious Extensive

cal Storm Catastrophic

Tornadoes High VeryLow | Serious Serious
Extensive

Other Severe Very High High Minor- MinorSerious

Weather Extensive

(Wind/Thunders

torms)

Severe High High Minor- MinorSerious

Winter/ Extensive

ter

Winter-Ice Medium Medium Minor- Minor

Storms Extensive

Earthquakes Medium Medium Serious Serious
Catastrophic

Landslides High Very Low | Minor- Minor
Extensive

Wildfire/Brushfi| Very High Medium Minor- MinorSerious

res Extensive

Extreme Very High High Minor-Serious | Minor

Temperatures

Drought Medium Medium Minor- Serious | MinorSerious

SourcedResilient MA Plan (Frequency), State Hazard Mitigation Plan 2013 (Severity),
HAZUS, Local information.

CLIMATE TRENOSANGES IN PRECIPITATION

FLOODING HAZARDS

FIl ooding is generally caused by severe rai
Large rainstorms can occur yeaund. Hurricanes are most common in the summer and early fall.
Nor deasters are most c¢ommon batefloodingduriagrstormSpr i ng
events. Large rainstorms can occuryeand. Climate change has the potential to exacerbate

these issues over time due to increasing extreme rainfall events. Increase in average annual

rainfall may also lead to more incidenfssasement flooding caused by high seasonal

groundwater levels.

nst
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Flooding has not beenveidespreadnatural hazard identified by local officials in Littleton,

however the town does contain several floodplain areas and is also subject to localized flooding.
Despite the limited flooding exposure, the town has been active in implementing regulatory

strategies that will serve to prevent future floodingpbgservinghatural capacity fostormwater

infiltration FI oodi ng can occur during hurricanes, not
thunderstormglooding is generallycaue d by hurri canes, nordeaster.
thunderstorms. Global climate change has the potential to exacerbate these issues over time with

the potential for changing rainfall patterns leading to heavier storms.

REGIONALLY SIGNIFICANT FLOODS

There have been a number of major floods that have affected the Metro Boston region over the
last fifty years. Significant historic flood eventsittbetorhave

The blizzard of 1978
January 1979
April 1987
October 1991
October 1996
June 1998
March 2001
April 2004
May 2006
April 2007
March 2010
February 2013
January 2018
March 2018
June 2020

=4 =2 -8 -8 -8 _95_40_42_°2_°_2_2_-2._-2._-2-

The best available local datan flooding events for MiddlesexCounty through the National
Centerfor Environmental Informati(eee Table3). MiddlesexCounty, which includes the Town of
Littleton experienced0 flood events from 19962016. No deaths or injuries were reported
and the total reported property damage in the county wd6.9 million dollars. Of that total,
$35.2 million is attributed to the two major events of March 2010.

Table8: Middlesex County Flood Events, 2042022

3/14/2010 26,430,000
3/29/2010 0 0 8,810,000
4/1/2010 0 0 0
8/28/2011 0 0 5,000

10/14/2011 0 0 0

6/8/2012 0 0 0

6/23/2012 0 0 15,000
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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
9/30/2015
4/6/2017
6/27/2017
7/12/2017
7/18/17
8/2/2017
10/25/17
10/30/2017
1/12/2018
1/13/2018
4/16/2018
6/25/2018
8/8/2018
8/12/2018
8/17/2018
10/29/2018
11/3/2018
11/10/2018
7/6/2019
8/07/19
9/2/2019
6/21/20
6/28/20

O O O OO O OO O O O O O O O O 0O OO0 0O OO0 OO O O O o o o o o o o o o o
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7123120 0 0 0
9/10/20 0 0 3,000
7/9/21 0 0 0
9/2/21 0 0 0
11/12/21 0 0 10,000
8/5/22 0 0 0
8/7/22 0 0 0
9/5/22 0 0 0
5/20/23 0 0 0
6/26/23 0 0 50,000
Total 0 0 $42.06 M

Source: NOAA, National Centers for Environmental Information

OVERVIEW OF TOWWIDE FLOODING

FEMAdesignatedflood plains are found throughout Littleton, mainly atomge t ownds wat e

(see Map 3 in Appendix AT he significant bodies of water in Littleton include Beaver Brook,
Spectacle Pond, Mill Pond, Long Pond, Fort Pond, Nagdg Bke Matawanakeegnd

numerous tributaistreams. The northwestern half of Littleton consists mainly of sandy soils and
contains the main aquifer for the townds dr
and much of the area is tributary to the SuAsCo (Sudbury, Assabetd®inecs) watershed.

i n

Flooding in Littleton is occasional, usually within or near floodplain areas. Damage may consist of
flooding of basements, and the Fire Department may be called in to help pump out basements. In

some areas of town, localized flooding occurs due to besstesity or improperly functioning
drainage infrastructure. The Littleton Highway Department has been effective at replacing
outdated culverts and drainage systems.

Littletonds water supply system depends sol
of town, therefore water quality has been a main issue. The town has an active water
department and aggressive aquifer protection regulations that have been effective in protecting
the water quality of the groundwater supply.

Al t hough Littletonds flooding issues in the
more developed neighbors, Littleton is facing a large amount of new development. New
impervious areas and more engineered drainage systems can bringtargvesasibility of future
flooding problems. Therefore, protection of open space and development controls will be critical
to mitigate against future floodind.ittleton has history of beingactive in this regard.

SEVERE PRECIPITATION

The most severe recent flooding occurred during the major storms of March 2010, when a total of
17.7 inches of rainfall was recorded by the Blue Hills Observatory from three storms over 19
days from March 13 to 31. accumulation was officially recordedhbyNational Weather

Service (NWS). The weather pattern that caused these floods consisted of early springtime
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prevailing westerly winds that moved three successive storms, combined with tropical moisture
from the Gulf of Mexico, across New England. Torrential rainfall caused March 2010 to be the
wettest month on record. The March 2010 rainstorms fit the pfcdilype of severe

precipitation event expected to increase in frequency as the climate warms. That is, significant
precipitation, falling in late winter as rain rather than snow, on frozen ground, and while
vegetation is still dormant.

One indication of the extent of flooding is tigight of the garageat the nearest USGS
streamflow gauging station, which is onNashobaBrook in neighboring Acton, whicin tee
same watersheds LittletonThe USGS gage height, shown in Figlirevas nearly eight feetn
March 16(which is the operating limit of the gagand exceeded’.3 feet on March 31, 2010.
Normal gage height in March is abaub feet.

Figure1l NashobaBrook Gage Heights, MareApril 2010

USGS 01097300 NASHOBA BROOK NEAR ACTON, MA
.0 3
7.8
‘% 6.0 ™~ \
= N
Z 5.8 \n
E [———— .
4.8
3.8 N W | B I ]
Har Har Har Apr
13 28 27 a3
2818 2818 2818 2818
— Gage height B Heasured gage height
== Period of approved data — Operating linit {maxinun)

Source, US Geological Service, National Water Information System

Damages from flooding from 20182022 in Middlesex County totaled $42.5 million. It is notable
that $35.2 million of that was due to the March 2§ib@ms. Those storms were a federally
declared disaster, making federal assistance available to residents who did not carry flood
insurancelThe HAZUS analysis estimates damagdegtlietonfrom a 100-year flood at $13.6

million and %9.7 millionfrom a 500year flood.

POTENTIAL FLOOD HAZARD AREAS

Flood Insurance Rate Maps

Information on potential flood hazard areas was taken fr@msources. The first was the
National Flood Insurance Rate M@rM)The FIRM flood zones are shown on Map 3 in
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AppendixA and their definitions are listed below. Mapped flood plains prienarily along the
Townds ponds, brooks, and associated wetl ands

Flood Insurance Rate Map Zone Definitions

Zene A (1% annval chance) - Zone A is the flood insurance raote zone that corresponds to the 100-
yveaor floocdplains that are determined in the Flood Insurance Study (FIS) by approximote methods.
Becouse detailed hydrauvlic analyses are not performed for such areas, ne BFEs (base flood
elevations) or depths are shown within this zone. Mandatory flood insurance purchase requirements

apply.

Zeone AE and A1-A30 (1% annuval chance) = Zones AE and A1-A30 are the flood insurance rate zones
that correspond to the 100-year floodplains that are determined in the FIS by detailed methods. In
most instances, BFEs derived from the detailed hydroulic analyses are shown ot selected intervals
within this zone. Mandatory flood insurance purchase requirements apply.

Zanes X500 (0.29% annuval chance) = Zone X500 iz the flood insurance rote zone thot correspond to
the 500-year floodplains that are determined in the Flood Insurance Study (FIS) by approximate
methods. Because detailed hydrovlic analyses are not performed for such areas, no BFEs (base flood
elevations) or depths are shown within this zone.

Zane VE (1% annval chance) - Zone VE is the flood insurance rate zone that corresponds to the 100-
year coastal floodplains that have additional hazards associated with storm waves. BFEs derived
from the detailed hydravlic analyses are shown at selecded intervals within this zone. Mandatory
flood insurance purchase requirements apply.

The FIRM maps currently in effect for Littleton were adopted in 2010 and 2014. However, as
described below, Revised Preliminary FIRMs have been issued by FEMA, and they are expected
to go into effect and replace theurrent~-IRMs in mi#025. This process is expected to result in a
Letter of Final Determination (LFD) from FEMA by late December 2024 or January 2025.

The Town will need to adopt an updated floodplain zoning bylaw to reflect the new FIRM

mapping and to comply with a state model floodplain bylaw before the updated Flood Insurance

Rate Map (FIRM) arMiddlesexCounty Flood Insurance Study (FIS) become effective in June or

July 2025. The State model floodplain ordinance is available from the Department of

Conservation and Recreation to assist municipalities with making these updates. Municipalities can
alsogodove and beyond t he Sbyantla@idgadditional lamyuage. r e qu i I
This additional language can be related to strengthening floodplain overlay district requirements,
stormwater regulations, site plan review, and
toolkit provides guidance drexamples of local bylaws, available atww.mapc.org/resouree
library/climate-resilierland-usestrategies/

TheMiddlesexCounty Flood Insurance Study (FIS), Revised J6lyp2fvides supporting data
and analysis regarding flooding in Norfolk. The FIS provides the following overview description
of flooding trends and impactsitiddlesex County

Principal Flood Problem8 Middlesex County

Historically, excessive rainfall along, or in combination with, snowmelhaspofiduced

flooding in lowlying areas of Middlesex County. Severe flooding occurred during August 1955.
The flood of August 1955 resulted from two hurricanes that arrived almost conetbiuemntne
Connie, occurring between August 11 and 15; and HoeiB#ane occurring between August 17

and 20. As a result of these two storms, roads and bridges were overtopped, and residences and
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businesses were flooded. Further, significant recorded floods were those occurring in May 1850,
December 1878, July 1891, July 1897, February and March 1900, November 1927, March
1936, July and September 1938, October 1942, October 1955, April 1960, Ma&#8, and

January 1979.

Flooding in Middlesex County may be caused by a number of factors: inadequate and
deteriorated river channels, constricting culverts and bridges, heavy precipitation in combination
with frozen ground conditions, summer and fall hurricanes, winter nershezstiequate storm

drain discharge, increased development, topographic conditions, and undersized culverts The
following tabulation, taken from a USACE Flood Plain Information report, presents the relative
flood heights at the Carlisle Road bridge (8tRoute 225) for the 10 major floods in the

Concord River basin in order of magnitude.

Table9 Historic Floods in Middlesex County

Date of Crest Elevadion Peak Discharge (cfs)
August 23, 1955 118.6 4,540
January 26, 1979 118.5 5,400
March 20, 1936 1184 6,000
March 27, 1968 117.9 4,900
July 29, 1938 1 17.3 3,790
September 15, 1954 116.7 3,340
September 24, 1938 116.5 3,210
March 24, 1948 116.5 3,200
January 30, 1958 1164 3,120
April 18, 1956 116.2 2,970

The duration of flooding is generally sustained due to the ldirgi@eage area, shallow channel
slopes, and wide meadow floedorage areas. Records indicate that the 1936 flood remained
higher than an elevation of117.2 feet North American Vertical Datum of 1988 (NAVD88) at the
Carlisle Road bridge for more than 11 day$urricane Diane occurred on August 19 and 20,
1955, but the Concord River did not crest until late on August 22 with water levels remaining
above an elevation of 117.2 feet NAVD88 for over 3 days. The Shawsheen River, on the other
hand, rises fairly rapily and crests within 36 to 48 hours after the time of maximum precipitation
over the watershed.

Middlesex County also saw flooding from severe storms in October 1996, June 1998, April

2001, April 2004, October 2005 and May 2006. The May 2006 storms damaged 14,000

homes in 44 communities on the North Shore, including Middlesex County (NOAA, &13). Bos
recorded four and sixday rainfalls of 8.49 and 1315 inches respectively. Several rivers,

including Merrimack, Ipswich, Saugus, and Parker Rivers, and their tributaries, were impacted by
flooding. Flooding was heavy in the floodplain of the ShawdReken, a tributary of the

Merrimack River. Widespread flooding caused evacuation of residents threatened by flooding.
Redman Cloth Dam, located upstream of Essex Street, was washed away during the 2006 flood
event. Shawsheen River watershed experiencediflg again in July 2007.

In March 2010, heavy rainfall of 6 to 10 inches fell over much of Southern New England resulting
in major flooding across eastern Massachusetts and Rhode Island, including the Middlesex County
area. Each of the seven gaged mainstem rivers in MiddleseyCosm above flood stage, the

Nashua River at East Pepperell, Shawsheen River at Wilmington and the Assabet River at
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Maynard allreach major flood levels. The Concord River at Lowell and the Shawsheen River at
Wilmington set record floods stages

Dischargdrequency relationship data for Beaver Brook in the Town of Littleton and Westford
was developed using the procedures described by the USGS in Estimating the Magnitude and
Frequency of Floods for Natufedw Streams in Massachusetts (U.S. Dapattof the Interior,

1977). The technique was developed using multiple regression analyses to estimate flood peaks
inungauged naturaiflow streams in Massachusetts by relating peak discharges to basin and
climatic parameters. The resulting peak dis@sangere used to develop corresponding peak
discharges at the inlet of Forge Pond usmifiplicationfactor equal to the ratio of the

drainage areas td.75 power. The discharges fBeaver Brookave been incorporated into

Table10 below.

Table10 Summary of DischargeBeaver Brook

Flooding Source Drainage Peak Discharge (cfs)
Area(sgmi) 10% 2% 1% 0.2%

BEAVER BROOK

At inlet to Forge Pond 13.6 420 690 845 1,280
Downstream of Westford/Littleton  11.8 380 620 760 1,150
corporate limits

Approximately 200 feet upstream 9.8 339 563 686 1,045
of King Street

Upstream of Mill Pond 7.9 296 494 601 920
At State Route 2 5.8 241 403 493 756
At Boxborough/Littleton limits 4.3 145 215 250 330
Approximately 7,280 feet upstream

of Capt Isaac Davis Highway/Route 3.0 92 140 160 220
Approximately 3,260 feet downstream

Of West Whitcomb Road 1.9 66 100 120 150
At Interstate Route 495 1.4 55 84 98 120

Flood Protection Measures in Middlesex County

Various measures have been takeMiddlesex County for flood protection. Among them: the
adoption of local floodplain zoning ordinances (which are intended to regulate construction,
excavation, filling, and grading of any land situated below specified elevations); construction of
dams to ontrol flooding (for example, along the Assabet River and its major tributaries); zoning
by-laws (which may, for example, allow development within the floodplain only by special
permit); stormwater drainage programs; dredging of channels; replacemeatietjuate

culverts; preserving natural runoff and flow patterns of streams and floodwater storage areas;
wetland identification; flood retention structures; formation of Floodplain Conservancy Districts;
The Flood Control Acts of 1936 and 1938; flood pratetdikes and walls; holding pond

storage; natural storage that exists in the many swamps and ponds; and establishing wetlands
protection districts. Ten dams have been constructed within the Upper Assabet River basin to
control flooding and provide recrgan. These dams are in Berlin, Bolton, Stow, Marlborough,
Westborough, Northborough, and Shrewsbury, and they were designed to reduce the peak
water-surface elevations of thedercentannualchance flood by 2.3 feet at the Maynard USGS
gaging station
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Locally Identified Flood Hazards

In additionto the Flood Insurance Rate Map&rmation on areas subject to flooding was

provided by local officials. The Locally Identified Areas of Flooding described below were

identified by townstaff as areas where flooding is known to occur. All of these areas do not
necessarily coincide with the flood zones from the FIRM maps. Some may be areas that flood due

to inadequate drainage systems or other local conditions rather than locatioa ¥iitbchzone.

The numbers correspond to the numbersMa p 8, OL ociaRAppendixxhAar d Ar easo

1. Beaver Brook/Great Road

Beaver Brook at Great Road (a state highway) has not overtopped in heavy rains. At times there
will be high water in thbrook,but overtopping does not occur (Jeff Patterson, Police Dept, has
never seen it overtopped. The cause of the flooding is due more to the fact that it is within a
floodplain area than it does with inadequate drainage infrastructure.

2. King Street

The stream located near a floodplain at this King Street location has caused surface flooding in
the past. Cupp and Cupp installed two undersized culverts on a private driveway off of King
Street thattausedsome flooding. Note that King Street is a state highway.

3. Nashoba Road

Nashoba Road had routinely flooded, often due to beaver activity. This site is also located near
a floodplain. The town raised the road approximately 2.5 fagits lowest point by installing
retaining walls and fill slopes for a total length of 2400 feet, and the road was repaved in the

Fall of 2022. This solution has appeared to alleviate the problem. Water still comes up on to the
edge oftheroadbutd oesndét fl ood the road.

12. Gilson Road

Gilson road by the train tracks has been having some issues with beaver problems, this has
required drains to be cleaned. This has not overtoppetbt but this is an area that needs to
be checked.

13. Ayer Road
Ayer Road in front of 39 right by Littleton Electric has experienced occgsiobhEmsby
intense rainfalinaybea state culvert issue.

Repetitive Loss Structures

As defined by the National Flood Insurance Program (NFIP), a repetitive loss property is any
property for which the NFIP has paid two or more flood claims of $1,000 or more in any given
10-year period since 1978. There onerepetitive loss structureliittleton It is asinglefamily
residencehat has received reimbursement for two claims for a total oB8881jncluding

$18,648 for building damages and $2,490 for damage to conteRts more information on
repetitive losses séetp://www.fema.gov/business/nfip/replps.shtm

Littleton experiences limited flooding and flood damage compared to most towns in the region.
Neverthelesdased on the record of previous occurrences flooding evérmntdatonare High
frequencyevents. Thisazard may occur more frequently than once in five years, or a greater
than 20% chance per year.
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Flooding and Climate Change

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

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

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

event. Recently the National Oceanic and Atmospheric Administration published updated

estimates (NOAA Atlas 14), which increased this design storm by 0.6 inches to 5.14 inches for
eastern Massachusetts. Communities should consideafotall rates when designing

infrastructure. For example, communities could consider using NOAA Atlas 14 rainfall rates with

an additional allowance to account for projected rainfall during the life of projects permitted

today when sizing stormwatefrastructure. DEP takes a similar approach to describe current (not
future) rainfall rates, called ONOAA1l4+6. Mys
communities propose ONOAAl4++06, TheNOAAN4+t hey s a
number is calatied by multiplying the NOAA 14 precipitation frequency estimate upper

confidence interval by 0.9 (i.e., current but extreme precipitation events reflect 90% of upper
confidence intervals). The NOAA 14++ number is the upper confidence interval. A comopariso

these numbers is summarized in the thbleelow (NOAA, 2023).

Tablel1: Rainfall rates for the 16/ear 24-hour storm
NOAA 14 | NOAA 14+ NOAA 14++
5.27 inches | 5.90inches | 6.56 inches

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

Damage could occur to inland buildings from heavy rainfall and overwhelmed drainage
systems

Damage could occur to transit service due to flooding

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

= = = = =

DAM HAZARDS

Dam failure can occur as a result of structural failure, independent of a hazard event, or as the

result of the impacts of a hazard event such as flooding associated with storms or an earthquake.

In the event of a dam failure, the energy of the water stdrehind even a small dam can cause

loss of life and property damage if there are people or buildings downstream. The number of
fatalities from a dam failure depends on the amount of warning provided to the population and

the number of peopleinthearean t he path of the damds fl oodwa
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Dam failure is a highly infrequemtcurrenceyut a severe incident could result in loss of lives and
significant property damage. Since 1984, three dams have failed in or very near to
Massachusetts, one of which resulted in a death. There have been no recorded dam breaches in
Littleton

The increasing intensity of precipitation is the primary climate concern related to dams, as they
were designed based on historic weather patterns. The 2018 SHMCAP indicates that changing
precipitation patterns may increase th@lihood of overflow events.

According to data provided by the Massachusetts Department of Conservation and Recreation
and the town, theress onedam located irLittleton TheMill PondDam idocated on Beaver Brook

and a tributary to Beaver Broand is owned by the MA DCR. It is classified lasvehazard

dam. According to the town, the spillway at Mill Pond Dam has not had any problems within the
last 10-15 years.

Table12 DCR Inventory of Dams

NATID | Dam Name | River Impoundment | Owner Hazard
Potential

| MA01149‘ Mill Pond ‘ Tributary of | Mill Pond ‘ 5he¢ m 53LJ Low

Dam Beaver Brook Transportation
Source: Office of Dam Safety, Dept. of Conservation and Recreation

DCR defines dam hazard classifications as follows:

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

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

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

Probability of Occurrence

Based on the record of no previous occurrences dam failuteeton his is a Very Low
frequency event. This hazard may occur less frequently than once in 100 years (less than 1%
chance per year

DROUGHT HAZARDS

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

virtually all climatic zones yet its characteristics vary significantly from one region to another, since
it is rehtive to the normal precipitation in that region. Drought can affect agriculture, water

supply, aquatic ecology, wildlife, and plant life.
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In Massachusetts, droughts are caused by the prevalence of dry northern continental air and a
decrease in coastaénd tropicalcyclone activity. During the 1960's, a cool drought occurred
because dry air from the north caused lower temperatures in fihg sgd summer of 196@5.

The northerly winds drove frontal systems to sea along the Southeast Coast and prevented the
Northeastern States from receiving moisture (U.S. Geological Survey). This is considered the
drought of record in Massachusetts.

Average annual precipitation in Massachusetts is 44 inches per year, with approximately 3 to 4
inch average amounts for each month of the year. Regional monthly precipitation ranges from
zero to 17 inches. Statewide annual precipitation ranges from 30 iocBes. Thus, in the driest
calendar year (1965), the statewide precipitation total of 30 inches was 68 percent of average.

Although Massachusetts is relatively small, it has a number of distinct regions that experience
significantly different weather patterns and react differently to the amounts of precipitation they
receive. The DCR precipitation index divides the stateamtm regions: Western, Central,
Connecticut River Valley, Northeast, Southeast, Cape Cod, and Islands.

The Massachus@teught ManagementPlam s revi sed in 2019 to chan:
classification of droughts by establishing four levels to characterize drought severity beyond
normal conditions:

Level GNormal Conditions (no drought)

Level IMild Drought (formerly Advisory)

Level 2Significant Drought (formerly Watch)
Level 3Critical Drought (formerly Warning)
Level 4Emergency Droug(formerly Emergency)

= =4 -4 -4 -2

The Massachusetts drought levels are shown in comparison to the U.S. Drought Monitor levels in
Tablel3. The two sets of drought indices are si mi
level D2 and D3 into one category, Critical Droughts.

These levels are based on conditions of natural resources and provide information on the current
status of water resources. As dry conditions can have a range of different impacts, a number of
drought indices are available to assess these impacts. Massttchges a meiltidex system

that 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 monthly based on the number of
indices which have reached a giwdrought level. Drought levels are declared on a regional

basis for each of seven regions in Massachusetts. County by county or wapersified
determinations may also be made. A determination of drought level is based on seven indices:

Standardized Precipitation Index (SPI) reflects soil moisture and precipitation.

Crop Moisture Index: (CMI) reflects soil moisture conditions for agriculture.

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

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

The Groundwater Level I ndex is based on th
levels are below normal (lowest 25% of period of record).

PonE

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

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

As shown in Tablelanother measure of drought is the U.S. Drought Monitor, which
characterizes droughts as abnormally dry, moderate, severe, extremexeational. Extreme
drought is characterized by likely crop and pasture losses, water shortages, and water
restrictions.

Table 13: US Drought Monitor Compared to MA Statewide Drought Levels

- - -

Percentile J}|MA DMP| MA Percentile MA DMP
Ranges Levels Ranges Names

USDM Names | Recurrence

1
!

once per 37(6
S years l

,()0 Abnounali
‘ y 2110 30 1 >20 and $30% | Mild Drought

Significant
11to 20 2 >10 and €20%
Drought

3 >2 and <10% Cnitical Drought

D3 Extreme once per 20

Drought to 50 years

D4: Exceptional once per 50 -
Oto 2 4 $2% Emergency
Drought to 100 years

Source: Massachusetts Drought Management Plan, 2019

Table 14 shows the range of values for each of the indices associated with the drought levels.
Because drought tends to be a regional natural hazard, this plan references state data as the
best available data for previous drought occurrences.

Determinations regarding the end of a drought or reduction of a drought level focus on
precipitation andyroundwater levels. These factors have the greatesttéwngimpact on stream
flow, water supply, reservoir levels, soil moisture, and forest fire potential.

The drought levels provide a framework from which to take actions to assess, communicate, and
respond to drought conditions. Drought levels are used to coordinate both state agency and local
response to drought situations. Water restrictions might be@jgieoat the significant drought

stage, depending on the capacity of each individual water supply system. A critical drought level
indicates a severe situation and the possibility that a drought emergency may be necessary. A
drought emergency is one inigthmandatory water restrictions or use of emergency supplies is
necessary.
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Table M. Indices Values Corresponding to Drought Index Severity Levels

Index Standardized . y Keetch-
Lakes and Crop Moisture
Severity Precipitation Streamflow Groundwater Byram
Impoundments . Index
Leve! Index Drought Index
0 »30" percentile < 200 ».1.0
1 <30 and »20 200-400 <-10and>-2.0
2 <20 and >10 400-600 $-20and<-3.0
3 s10 and >2 600-700 $-30and>-40
4 <2 700-800 <40

SourceMassachusetts Drought Management Plan, 2019

Previous Occurrences

Because drought tends to be a regional natural hazard, the best available date on previous
drought occurrences is statigle data, summarized below.

The Executive Office of Energy and Environmen

information on historic drought status for each drought level in Massachusetts. That information is
summarized below.

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

Critical Drought/Warning 2016, 2017, 2020, 2022
Emergency Drought/Emerger None

A summary of Massachusetts long testoric drought events from 1879 to 2019 is shown in
Table 15. This table was prepared for the 2019 Massachusetts Drought Management Plan, so it
does not include the more recent droughts of 2020 (Level 3) and 2021(Level 2).
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Table 15 - Chronology of major droughts in Massachusetts since 1879

1908-12

192932

193944

1957-59

1961-69

1980-83

1985-88

1995
1998-1999

Dec 2001 -
Jan 2003

Oct 2007 -
Mar 2008

Aug 2010 -
Nov 2010

Oct 2014 -
Nov 2014

Jul 2016 -
Apr 2017

Statewide

Statewide

Statewide except West
and Cape & tslands
regions

Connecticut River
Valley, Central and
Northeast reglons
Southeast and Cape &
Islands regions

Statewide

10 to >50

15 to >S50

35 to >50

10to 30

Kinnison 1931 referenced these periods
a3 two of three worst droughts on
record in 1931, the third being the then
current drought of 1929-1932.

Water-supply sources altered in
13 communities. Multistate.

More severe in eastern and extreme
western Massachusetts. Multistate.

Record low water levels in observation
wells, northeastern Massachusetts.

Water-supply shortages common.
Record drought. Multistate.
Most severe In Ipswich and Taunton

River basins; minimal effect in Nashua
River basin. Multistate.

Duration and severity as yet unknown,
Streamflow showed mixed trends
ebewhere.

Based on statewide average
precipitation
Based on statewide average
precipitation

Level 2 drought (out of 4 levels) was
reached statewide for several months

Level 1 drought (out of 4 levels)

Level 1 drought (out of 4 levels)

Level 1 drought (out of 4 levels)

Level 3 drought (out of & levels)

Source: Massachusetts Drought Management Plan, 2019

Kinnison
1931

USGS 1989

USGS 1989

USGS 1989

USGS 1989

USGS 1989

DMP 2013

DMP 2013

DCR 2017

DCR 2017

DCR 2017

DCR 2017

DCR 2017

As shown in Figur@ AL ittletonexperienced between 15 and 21 weeks of severe drought
between 2001 and 2017.
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Figure 2: Weeks of Extreme Drought (202D17)

VERMONT

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

Legend Data Source: MassGIS 2017
US. Drought Monitor, 2001 - 2017
Extreme Drought (in weeks) Murscpaitie hetp /idroughtmoniton unl edu
18 ) Countes
6-8 Sutrounding States
. 0- 10
1".14
"m0
A=COM
Massachusetts State Plane 0 5 0 » 2 0 © A
North Amserican Datum 1983 Mooy

ATLANTIC OCEAN

Source: SHMCAP 2018

In just the last five years there have been three droughts in Massachusetts. The drought of 2016
was the worst one since 1985, with more than half of the state reaching the Extreme Drought
stage for several months (Figd®. This was followed by another drought four years later in

2020, which was most severe in Southeastern Massachusetts.. Finally, in the early spring of 2021
a third, milder, drought was declared. By the summer of 2021 conditionsorttieast region

improved.

Figure13: Recent Massachusetts Drought Events (22021)
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- o -
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ta‘
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Source: US Drought Monitor, 2€A@21
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Potential Drought Vulnerability

Under a severe long term drought the Town of Littleton could be vulneredd#itdions on

water supply. Potential damages of a severe drought could include losses 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 thazard has never occurred to such a severe
degree in Littleton, there are no data 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
several million to terd millions of dollars. Another potential vulnerability of droughts could be
increased risk of wildfires.

Probability of Future Occurrence

The SHMCAP, using data collected since 1850, calculates that statewide there is a 1% chance of
being in adrought emergency in any given month. For drought warning and watch levels, the
chance is 2% and 8% respectively in any given month. See Table 14 for more information.

Table 16: Frequency of Massachusetts Drought Levels

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

Source: 2018 SHMCAP

Droughts And Climate Change

Droughts are projected to increasdreguency and intensity in the summer and fall as weather

patterns change. Factors contributing to this include increasing evaporation as a result of warmer
weather, earlier snow melt, and more extreme weather patterns. Information from the 2022
Massachuset s Cl i mat e Change Assessment related to
Observations and Projectionso6 section of this
the following droughtelated impacts

1 Freshwater ecosystem degradation due to drought and other impacts
1 Increased contaminant concentrations in freshwater during drought conditions
1 Loss of tree cover due to drought and other impacts

LANDSLIDE HAZARDS

According to the USGS, 0The term | andslide in
rock falls, deep failure of slopes, and shallow debris flows. Although gravity acting on an over
steepened slope is the primary reason for a landslide, theretateer contri buti ng f
Among the contributing factors are: erosion by rivers or ocean waves over steepened slopes; rock
and soil slopes weakened through saturation by snowmelt or heavy rains; earthquakes create
stresses that make weak slopes fail; ardess weight from accumulation of rain or snow, and
stockpiling of rock or ore, from waste piles, or from-made structures.
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Landslides can result from human activities that destabilize an area or can occur as a secondary
impact from another natural hazard such as flooding. In addition to structural damage to
buildings and the blockage of transportation corridors, landslidekead to sedimentation of

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

root structure that stabilizes soil can destabilize hilly terrain.

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

There is no universally accepted measure of landslide extent but it has been represented as a
measure of destructiveness. Talllesdmmarizes the estimated intensity for a range of landslides.
For a given landslide volume, fast moving rock falls have the highest intensity while slow moving
landslides have the lowest intensity.

The SHMCAP, utilized data from the MA Department of Transportation from 1986 to 2006 to
estimates that, on average, roughly one to three known landslides have occurred each year in the
state. A slope stability map published by the MA Geological SurveydabsAmherst indicates

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

Table I7: Landslide Volume and Velocity

dE/S;:lTrﬁLe Expected Landslide Velocity
(ms)
Fast moving (rock Rapid moving (debris Slow moving
fall) flow) (slide)
<0.001 Slight intensity -- --
<0.5 Mediumintensity -- --
>0.5 High intensity --
<500 High intensity Slight intensity --
500- High intensity Medium intensity Slight intensity
10,000
126?8806 Very high intensity High intensity Medium intensity
>500,00 -- Very high intensity Highintensity
0
>500,00 -- -- Very high intensity
0

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

Climate Change and Landslides

Changes in precipitation maycrease the chance of landslides, as extreme rain events could
result in more frequent saturated soils which are conducive to landslides. Drought may also
increase the likelihood of landslides if loss of vegetation decreases soil stability.
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Most of Littleton is classified as having a low risk for landslides, wiaitg small corner of the
western edge of Littleton is classified as moderatégsesk Map 4, Appendid). The Town does
not have records of any damages caused by landslides in Littleton.

Should a landslide occur in the future, the type and degree of impacts would be highly localized,
and the townds vulnerabilities could include
other infrastructure, and localized road closures. Poteatizhges would depend on the extent

of impact, based on how many properties were affected. Given the relatively high assessed

value of property in Littleton, damages affecting a single residence could exceed $500,000, and
damages affecting several homes aisiness properties could theoretically total several million
dollars. However, there are no data available on landslide damages in Littleton, as there are

no records of any damages caused by landslides in the town. Injuries and casualties, while
possible, would be unlikely given the low extent and impact of landslides in Littleton.

Based on past occurrences andRlesilient Massachusé@tsn, landslides areery low, very
unlikely, minimal examples of historaaiurrences

CLIMATE TRENDS: RISING TEMPERATURES

EXTREME TEMPERATURE HAZARDS
AVERAGE AND EXTREME TEMPERATURES

Extreme temperatures occur when either high temperature or low temperatures relative to
average local temperatures occur. These can occur for brief periods of tirhe andte, or they

can occur over long periods of time where there is prolonged period of excessively hot or cold
weather. a

Littletonhas four welblefined seasons. The seasons have several defining factors, with
temperature one of the masggnificant. Extreme temperatures can be defined as those, which are
far outside of the normal seasonal ranges for Massachusetts. The average temperatures for
Massachusetts are: winter (Ibeb) Average = 31.8°F and summer (Awg) Average = 71°F.
Extremdemperatures are a citywide hazard.

EXTREME HEAT

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

degree Fahrenheit (F) for 2 or more hours; an excessive heat advisory is issued if forecast
predicts the temperature to rise abovel05 degree F.
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Figure M. Heat Index Chart
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The best avail able data on past occurrences
Centers for Environmental Information (NCEI) for Middlesex County, whiclLititétoleShe

NCEI records indicate that In the last decade, there have been two excessive heat events
recorded, with one reported death, no injuries, and no property damage (see Bable 1

Table 18: Middlesex County Extreme Heat Occurrences 22023

Date Deaths  Injuries Damage
7/6/2010 0 0 0
7/5/2013 1 0 0

TOTAL 1 0 0

Source: NOAA, National Centers for Environmental Information

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

Older adults are often at elevated risk due to a high prevalence ofgxisting and chronic

conditions; ihittletorapproximately16.3% of the population is over age 65. People who live in

older housing stock and in housing withowtaiditioning have increased vulnerability to heat

related illnesses. Areas with less shade and darker surfaces (pavement and roofs) will experience
even hotter temperatures; these surfaces absorb heat during the day and release it in the
evening, keepingighttime temperatures warmer as well.
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Hot summer days can worsen air pollution. With increased extreme heat, urban areas are likely
to experience more days that fail to meet air quality standards. Power failures are more likely to
occur during heat waves, affecting the ability of residentsrt@in cool during extreme heat.

Individuals with prexisting conditions and those who require electric medical equipment may be
at increased risk during a power outage.

Extreme Heat and Climate Change

The 2022 MA Climate Change Assessment includes projections ofdcireatiture increases

in average temperature and in the number of extreme heat days. The assessment also highlights
the following climate impacts for the Eastern Inland Region driedateemperaturesOver time

our climate will become more similar to areas well to the south of New England (Figure 15).

T

Warmer temperatures and more
frequent heat waves are connected
to impaired human health, increased
droughts, reduced agriculture yields,
species range shifts, and damaged
infrastructure.

By 2030, the summer mean
temperature could increase by 3.6°F
from the historical period (1950
2013), worsening stress on electric
transmission and utility distribution
infrastructure.

By 2070, there could be 58 fewer
days below freezing, increasing the
chance of ticks overwintering and
reducing winter recreation
opportunities.

Increase in vector borne diseases and
bacterial infections, including West
Nile Virus and Lyme disease due to
more favorable conditions for ticks
and mosquitoes.

Damage to electric transmission and
utility distribution infrastructure
associated with heat stress

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

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

1 Freshwater ecosystem degradation
due to warming waters.

91 Forest health degradation from
warming temperatures and
increasing pest occurrence

Figure 15:Climate Impact Scenarios
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The 2018 SHMCAP identifies ecosystems that are expected to be particularly vulnerable to
warming temperatures. These incloole-water fisheries, vernal pools, spriicdorests, northern
hardwood forests (Maple, Beach, Birch), Hemlock forests, and urban forests (due to heat island
impacts). Other Impacts on natural resources include a longer growing season and northern
migraion of plants and animals, including invasive species.

EXTREME COLD

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

felt on exposed skin due to the combination of air temperature and wind speed. The index is
provided in Figurd6. A Wind Chill varning is issued when the Wind Chill Index is forecast to fall
below-25 degrees F for at least 3 hours.

Figure16: Wind Chill Temperature Index and Frostbite Risk
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Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V>'%) + 0.4275T(V*'§)
Where, T= Air Temperature (*F) V= Wind Speed (mph) Efective 11/

Source: National Weather Service

The best avail able data on past occurrences
Centers for Environmental Information (NCEI) for Middlesex County, whichLititétoleShere

were three extreme cold events recorded by NCEI in the past ten years (9abldnith caused

no deaths, no injuries, or property damage.
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Table 19: Middlesex County Extreme Cold and Wind Chill Occurrences

0 0 0

2/15/2015

2/16/2015 0 0 0

2/14/2016 0 0 0
TOTAL 0 0 0

SourceNOAA, National Centers for Environmental Information

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

winter storm, which could temporarily leave many residents without hetdeton 16.3% of

residents are 65 years old and over, aio are living in poverty(US Census Bureau, 2021)

Extreme temperatures are a commuwiye hazard inLittleton Extreme temperature events are
projected to be medium frequency events based on past occurrences, as defined by the
Massachusetts State Hazard Mitigation Plan. Both extreme cold and hot weather events occur
between once in five years to once in 50 yearsa 2 percent to 20 percent chance of occurring
each year.

INVASIVE SPECIES

The 2018Massachusetts State Hazard Mitigation and Climate Adaptationnelades invasive
Sspecies as a natur al hazar d fnative speties thaticauset t i
or are |ikely to cause harm to ecosystems, e
invasive species displace native speciesumsxthey have competitive advantages including no
biological controls from their native habi@limate change is predicted to increase the

abundance of invasive species and expand their habitat ranges. Species hierarchies in ecosystems
are also expected to change, and ecosystems that are stressed (due toatiamafe associated

drought, increasetémperatures, wildfires, etc.) will be more susceptible to invasive species.

m
C

Some of the more recognizable invasive plant species noted in the SHMCAP include Norway
maple, garlic mustard, Japanese barberry, black swallowwort, buckthorn, purple loosestrife,
water milfoil, Japanese knotweed, and phragmites. Invasive pests includkl exsie borer,
hemlock wooly adelgid, and the Asian ldragned beetle.

Littleton is experiencing thess of flood storage capacity arsgeing aminor increase of fire
danger from dead vegetatioresulting from invasive species. The invasive plant species of
concerns in Littleton are currentlyggmites, oriental bittersweet, Japanese knotweed as well as
the followingnsectswooly adelgid, lanternfly, emerald ash borend the Aianlonghorned

beetle.
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WILDFIRE HAZARDS

A wildfire is a nosstructure fire occurring in a foreststrub, or grassland area. In the Boston
Metro region these fires rarely grow to the size of a wildfire as seen more typically in the
western U.S. As their name implies, these fires typically burn no more than the underbrush of a
forested area. There are tbe different classes of wild fires:

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

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

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

danger usually is reduced somewhat.

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

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

Class A onefourth acre or less;

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

= =4 4 8 8 -9 -9

The most susceptible fuels are pitch pine, scrub oak and oak forests. Topography can affect the
behavior of fires, as fire spreads more easily uphill. Fires can present a hazard where there is the
potential to spread into developed or inhabited areas, aitrly 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 resources to the limit. The most
common cause of wildfirasthe careless disposal of smoking materials and untended campfires.

If heavy rains follow a fire, other natural disasters can occur, including landslides, mudflows, and
floods. Ifa wildfire destroys ground cover, 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, shown inlFidpalew.
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Potential Wildfire Hazard Areas

The 2018 SHMCAP includes a map that depicts statewide fire risk incorporating three risk
components: fuel, wildlawban interface, and topography (Figut€). The wildlandirban
interface reflects communities where housing and vegetation intermingle, and fire can spread
from structures to vegetated areas.

Figure 17: Wildfire Risk Areas in Massachusetts
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Source: 2018 SHMCAP

Potential vulnerabilities to wildfires include damage to structures and other improvements, and
impacts on natural resources such as wildlife habitat. Smoke and air pollution from wildfires can
be a health hazard, especially for sensitive populationgdinglehildren, the elderly, and those

with respiratory and cardiovascular diseases. Should a wildfire odgtitetonor in other

nearby communities, the resulting smoke could have negative impacts on air quality. This could
have public health impacts, particularly for those with respiratory conditions such as asthma. The
Massachusetts Department of Public Health Bur&avioonmental Health states that Littleton

has a lower pediatric asthma prevalence {8 8tudents, and a lower rate of asthma emergency
department visits, than the state avera@®A Dept of Public Health, 2022However, given the

low extent of wildfies in theownand the immediate response times to reported fires in Littleton
the likelihood of injuries and casualties is minimal.

Since 2019the Fire Department has responde@® torushfires in 2019, 6 in 2020, 11 in 2021, 9
in 2022 and 12 in 2023.

Potential Brushfire Hazard Areas

The following areas of Town were identified as having the highest potential for brush fires based
on the accumulation of dried vegetation growth. The numbers correspond to the numbers on Map
8, OHazard ArBasdé in Appendi x
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8. Oak Hill Conservation Site, 200 acres.

9. Newtown HilConservation Are®8 acres

10. MorganProperty/Forest Foundatiph0 acres

11. Frost and Whitcomb land off Newton Road, 103 acres
14. Smith Conservation land, Moore Lane/Wickham Lane
15. Cobb/Yapp Conservation land, by Newtown Road

Potential vulnerabilities to wildfires include damage to structures and other improvements, and
impacts on natural resources such as town conservation land. Smoke and air pollution from
wildfires can be a health hazard, especially for sensitive populaticlsling children, the

elderly, and those with respiratory and cardiovascular diseases.

Potential damages from wildfires in Littleton would depend on the extent and type of land
affected. Based on past occurrences and the MassacltRestisnce Plabrushfires are of
Medium frequencyneaning that they are likely to occur at least once every 50 years (two or
more occurrences this century).

WILDFIRE AND CLIMATE CHANGE

As the climate warms, drought and warmer temperatures may increase the risk of wildfire as
vegetation dries out and becomes more flammable. Increasing drought and increasing damage to
trees from pests, can also lead to greater fire risk. The 2022 Asséss#e®eanticipated forest

health degradation from increasing wildfire frequency for the Eastern Inland Region, where
Littletonis located (Commonwealth dassachusetts, 2022)

CLIMATE TRENDS: EXTREME WEATHER

Extreme weather includes wiarediated hazards (such as hurricanes, tropical storms, tornadoes,
and thunderstorms) as well as winter weather
Following is a description of the types of natural hazardseded with extreme weather

events.

WINDHAZARDS

Wind-related hazards include hurricanes, tropical storms, and tornadoes as well as high winds
during Nordeasters and thunderstorms. As with
downed power lines and power outages are an issugtieton Information on wind related

hazards can be found on Map 5 in Appendixwhich indicates that the 19@ar wind speed in

Littletonis 110 miles per hour.

HURRICANES AND TROPICAL STORMS

A hurricane is a violent wind and rainstorm with wind speeds2®@4niles per hour. A

hurricane is strongest as it travels over the ocean and is particularly destructive to coastal
property as the storm hits the land. The Town's entire area is vidrterabtricanes. Hurricanes

occur between June and November. A tropical storm has similar characteristics, but wind speeds
are below 74 miles per hour.
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Since 1900, 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 eye of a hurricanepictil storm.

As shown in Map 5 in Appendix A, the following storms tracked through Littleton:

Category 1 Hurricane in 1858
Category 2 Hurricane in 1960
TropicalDepression in 1988
Tropical Storm in 1999

= =4 -4 -1

In addition Littletonexperiences the impacts of hurricanes and tropical storms regardless of
whether the storm track passes directly through the Town, and numerous hurricanes have affected
the communities of garn Massachusetts (see T&lig

Table20 Hurricane Records for Massachusetts, 1938)23

Hurricane Event Date

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

National Oceanic and Atmospheric Administration

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

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

Scale No. Winds(mph) Surge (ft) Potential

(Category) Storm Damage

1 74 895 4-5 Minimal

2 96 6110 6-8 Moderate

3 111 6130 9-12 Extensive
4 131 6 155 13-18 Extreme

5 > 155 >18 Catastrophic

Source: NOAA
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Falling trees and branches are a significant problem because they can result in power outages
when they fall on power lines or block traffic and emergency routes. Hurricanes arevadewn
hazard inLittleton Potential hurricane damagesliittietorhave been estimated using HAZUS

MH. Total damages are estimated atSbmillion for al00 hurricane and 33 Million for a500

year hurricane.

Based on records of previous occurrences, hurricdnteionare a mediunfrequency event as
defined by the Massachuse®ssilienc®lan. This hazaird likely to occur every fifty years.

Hurricanes and Climate Change

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

SEVERE THUNDERSTORMS

While less severe than the other types of storms discussed, thunderstorms can lead to localized
damage and represent a hazard risk for communities. Generally defined as a storm that includes
thunder, which always accompanies lightning, a thunderstostorisavent featuring lightning,
strong winds, and rain and/or hail. Thunderstorms sometime 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 include winds of clo&® mph and rain sufficient to produce flooding. The
severity of thunderstorms ranges from commonplace and of short duration to intense storms that
cause damage due to high winds, flooding, or lightning strikes.

Eastern Massachusetts is at risk of one to two severe thunderstorms per year. The best available
data on previous occurrences of thunderstorhidleton s t hr ough NOAA®ds Nat i
Environmental Information (NCEI). For the years 2010 to 2022, NCEI records show 84

thunderstorm wind events in Middlesex County (Tapld Bese storms resulted in an estimate of

$3.47 million in property damage. There were seven injuries and no death reported.

Table21: Middlesex County Thunderstorm Wind Events, 2010 to 202
MAGNITUDE PROPERTY

DATE (knots) DEATHS INJURIES DAMAGE $
5/4/2010 50 0 0 30000
6/1/2010 50 0 0 5000
6/3/2010 50 0 0 20000
6/5/2010 50 0 0 40000
6/6/2010 50 0 1 100000

6/24/2010 50 0 0 30000
7/12/2010 50 0 0 50000
7/19/2010 50 0 0 25000
6/1/2011 50 0 0 5000
6/9/2011 50 0 0 15000
8/2/2011 50 0 0 1000
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8/19/2011 50 0 0 15000
6/8/2012 50 0 0 25000
6/23/2012 45 0 0 5000
7/4/2012 50 0 0 10000
7/18/2012 70 0 0 350000
9/7/2012 50 0 0 10000
9/8/2012 40 0 0 3000
6/17/2013 50 0 0 25000
6/18/2013 45 0 0 10000
6/24/2013 45 0 0 3000
7/23/2013 50 0 0 20000
7/29/2013 50 0 0 5000
7/3/2014 50 0 0 75000
7/7/2014 87 0 0 100000
7/15/2014 50 0 0 25000
7/28/2014 50 0 0 50000
9/6/2014 50 0 1 15000
5/28/2015 45 0 0 5000
8/4/2015 50 0 0 40000
8/15/2015 50 0 0 25000
2/25/2016 50 0 0 30000
3/17/2016 45 0 0 5000
7/22/2016 50 0 0 14,000
7/23/2016 50 0 0 0
8/22/2016 50 0 0 0
9/11/2016 50 0 0 10,000
5/18/2017 50 0 0 0
6/13/2017 52 0 0 0
6/23/2017 52 0 0 1000
6/27/2017 50 0 0 0
7/12/2017 50 0 0 0
8/2/2017 50 0 0 0
9/6/2017 50 0 0 0
5/15/2018 40 0 0 0
6/18/2018 50 0 0 0
6/25/2018 43 0 0 0
7/17/2018 50 0 0 3000
7/26/2018 50 0 0 5000
8/7/2018 50 0 0 3000
8/17/2018 50 0 0 4000
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9/6/2018 50 0 0 2000
10/23/2018 46 0 0 10,000
6/30/2019 50 0 0 800
7/17/2019 50 0 0 7250
7/31/2019 50 0 0 2500
8/7/2019 50 0 0 800
9/4/2019 55 0 0 26700
5/15/20 50 0 0 285,000
6/06/20 50 0 0 7000
6/21/20 50 0 0 38,200
6/28/20 55 0 0 6000
7/02/20 50 0 0 15300
7/05/20 50 0 0 12300
7/23/20 60 0 0 40600
7/30/20 50 0 0 3100
8/22/20 50 0 0 6000
8/23/20 50 0 0 25600
8/27/20 50 0 0 1600
10/07/20 61 0 5 6500
11/15/20 56 0 0 4000
5/6/21 50 0 0 800
6/30/21 50 0 0 500
7/6/21 50 0 0 18,500
7/7/21 55 0 0 7,600
7/27/21 52 0 0 33,800
8/19/21 50 0 0 1,300
9/13/21 50 0 0 400
3/7/22 56 0 0 19,000
712122 50 0 0 800
7/21/22 50 0 0 500
8/5/22 50 0 0 9,900
8/7/22 60 0 0 30,300
8/26/22 50 0 0 7,800
9/13/22 50 0 0 3,000
6/2/23 52 0 0 20,000
TOTAL 0 7 $3.48M

*Magnitude refers to maximum wind spe8durce: NOAA, National Climatic Data Center

Severe thunderstorms are a townwide hazard fo
thunderstorms is like that of nor'easters. High winds can cause falling trees and power outages, as
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well as obstruction of key routes and emergency access. Heavy precipitation may also cause
localized flooding, both riverine and urban drainage related.

Based on the record of previous occurrences, severe thunderskatthetoim arehigh frequency
events. This hazard occur more frequently than once in 5 years (greater than 20% per year).

Thunderstorms and Climate Change

As noted previously, the intensity of rainfall events has increased significantly, and those trends
are expected to continue. Neither the 2018 SHMCAP, nor the 2022 Massachusetts Climate
Change Assessment, specifically address whether climate will affect the intensity or frequency of
thunderstorms.

HAIL

Hail events are frequently associated with thunderstorms and other severe storm events. Hail size
typically refers to the diameter of the hailstones. Warnings may report hail size through
comparisons with rewlorld objects that correspond to certain digeng as shown in Tali22.

Table22: Hail Size Comparisons

. Diameter

Pea 0.25
Marble or mothball 0.50
Penny odime 0.75
Nickel 0.88
Quarter 1.00
Half dollar 1.25
Walnut or ping pong ball 1.50
Golf ball 1.75
Hen's egg 2.00
Tennis ball 2.50
Baseball 2.75
Teacup 3.00
Grapefruit 4.00
Softball 4.50
Source: NOAA

Potential damages from largasize hail could include damage to vehicles, windows, and other
structures. The best available data on previous hail events are recorded for Middlesex County

t hrough NOAAGs National Ce nt eStosn EYeats Databasei r o n me
There were 9 hail events recorded from December 2012 through December 2022, as shown in
Table23. There was no property damage, injuries, or deaths reported for any of these hail

events.
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Table23: I\/IiddlesexCounty Hail Events, 201-2023

5/4/2010 0.75

5/7/2011 0.75 O 0 0
6/1/2011 0.75 0 0 0
8/2/2011 0.75 0 0 0
8/19/2011 0.75 0 0 0
3/13/2012 1.25 0 0 0
3/14/2012 1 0 0 0
6/23/2012 0.75 0 0 0
7/18/2012 1 0 0 0
10/30/201 1 0 0 0
6/17/2013 0.75 0 0 0
5/25/2014 0.75 0 0 0
7/3/2014 1 0 0 0
8/7/2014 0.75 0 0 0
9/6/2014 0.88 0 0 0
8/4/2015 1 0 0 0
8/15/2015 0.75 0 0 0
7/23/2016 75 0 0 0
6/27/2017 1.00 0 0 0
8/2/2017 75 0 0 0
6/29/19 75 0 0 0
6/06/20 1.00 0 0 0
6/28/20 1.00 0 0 0
7/30/20 75 0 0 0
8/23/20 1.00 0 0 0
6/2/23 75 0 0 0
TOTAL 0 0 0

Source: NOAA, National Centers for Environmental Information
*Magnitude refers to diameter of hail stones in inches

The town has nagported any local damages associated with hail. Should a significant hail event
occur, the most likely damages would be to vehicles, botrotemed and privately owned,

damage to vegetation which could cause power outages, and damage to some buildings.

Hail events are a potential towmide hazard in Littleton. Based on the record of previous
occurrences in Middlesex County, hail events in Littleton are a Medium frequency event. This
hazard may occur from once in 5 years to once in 50 years, or a 2%ftochAance per year.

TORNADOES

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

are spawned by thunderstorms and occasionally by hurricanes, and may occur singularly or in
multiples. They develop whewol air overrides a layer of warm air, causing the warm air to rise
rapidly. Most vortices remain suspended in the atmosphere. Should they touch down, they become
a force of destruction. Some ingredients for tornado formation include:
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91 Very strong winds in the mid and upper levels of the atmosphere

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

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

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

91 A forcing mechanism such as a cold front or leftover weather boundary from previous
shower or thunderstorm activity

Tornados are most common in the summer, June through August and most form in the afternoon or
evening. Tornadasn beassociated with strong thunderstorms.

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

which allows surveyors to create more precise assessments of tornado severiscaldesEF
summarizeth the Tablebelow:

Table 2: Enhanced Fujita Scale

Wind speed i
Scale 2 gt Potential damage
mph  kmh frequency
Minor damage.
Peels surface off some roofs; some damage to gutters or siding; branches broken off trees;
EF0 6585 105-137 | 535% shallow-rooted trees pushed over,

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

Moderate damage.

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

|Considerable damage.

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

EF2 111135 178-218 107%

‘Severe damage.

Entire stories of well-constructed houses destroyed; severe damage to large huildings such as
1shopping malls; trains overturned, trees debarked; heavy cars lifted off the ground and thrown;
|structures with weak foundations blown away some distance.

EF3 136165 |219-266 | 3.4%

Extreme damage to near-total destruction.

Eﬂv - 166-200 |267-322 | 07%  Wel-constructed houses and whole frame houses completely leveled, cars thrown and small
missiles generated.

Massive Damage.

Strong frame houses leveled off foundations and swept away; steel-reinforced concrete structures
‘critically damaged, high-rise buildings have severe structural deformation. Incredible phenomena will
0CCur.

=200 =322 =0.1%

Source: SHMCAP 2018
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The frequency of tornadoes in eastern Massachusetts is low; on average, there are six tornadoes
that touchdown somewhere in the Northeast region every year. The strongest tornado in
Massachusetts history was the Worcester Tornado in 1953 (NESEC).

Recent tornado events in Massachusetts resulted in significant damage in Springfield in 2011 and

in Revere in 2014. The Springfield tornado caused significant damage and resulted in four deaths

in June of 2011. The Revere tornado touched down in Chedssayth of Route 16, moved north
into Revereds business district along Broadwa
60. The path was approximately two miles long and 3/8 mile wide, with wind speeds up to 120

miles per hour. Approximately 65ines had substantial damage and 13 homes and businesses

were rendered uninhabitable. And on August 22, 2016, an F1 tornado passed through part of

nearby Concord. It impacted an area 0.85 miles long by 400 yards wide. According to the

report from the Naticad Centers for Environmental Information:

0This tornado touched down near the Cambridge
was concentrated in an area beginning near the intersection of Lexington Road and Alcott Road and
continuing up to tmeighborhood of Alcott and Independence Roads. Numerous trees were uprooted

or had the tops sheared off. These subsequently blocked roads, damaged homes, and downed power
lines, cutting off power to the neighborhood. In addition, utility poles weresitbemntsdm the

wind or from the downed power lines. Triiteyhouses in this area were damaged to some degree.

Only one house suffered significant structural damage. The tornado continued for a short distance
beyond this neighborhood before lifting hidterical home of Louisa May Alcott and her family was
right next to the tornado path but was not dam

There has been one recorded tornadithin the limits of the TownLaftletonon October 30,
1970. Snce 19% there have been8tornadoes in surroundiijddiesexCounty recorded by
the National Center for Environmental Informafievoof these were F3 tornadas andfour were
F2. These & tornadoes resulted in a total of one fatality and six injuries ah88million in
damages, as summarized in Tabe

Table 2: Tornado Records for Middlesex County

- _— Property
Fatalities| Injuries Damage $

10/24/1955 1 0 0 2.50K 10 0.1
6/19/1957 1 0 0 25.00K 17 1
6/19/1957 1 0 0 0.25K 100 0.5
7/11/1958 2 0 0 250.00K 17 15
8/25/1958 2 0 0 2.50K 50 1
7/3/1961 0 0 0 25.00K 10 0.5
7/18/1963 1 0 0 25.00K 50 1
8/28/1965 2 0 0 250.00K 10 2
7/11/1970 1 0 0 25.00K 50 0.1
10/3/1970 3 1 0 250.00K 60 35.4
7/1/1971 1 0 1 25.00K 10 25.2
11/7/1971 1 0 0 0.25K 10 0.1
7/21/1972 2 0 4 2.500M 37 7.6
9/29/1974 3 0 1 250.00K 33 0.1
7/18/1983 0 0 0 0.25K 20 0.4
9/27/1985 1 0 0 0.25K 40 0.1
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8/7/1986 1 0 0 250.00K 73 4
8/22/2016 1 0 0 1.000M 400 .85
8/23/2021 0 0 0 10.00K
TOTAL 1 6 4.88M

Source: NOAA, National Center for Environmental Information

Buildings constructed prior to current building codes may be more vulnerable to damages caused
by tornadoes. Evacuation of impacted areas maydsgiired on short notice. Sheltering and

mass feeding efforts may be required along with debris clearance, search and rescue, and
emergency fire and medical services. Key routes may be blocked by downed trees and other
debris, and widespread power outagage also typically associated with tornadoAsthis time,

the Massachusetts State Bui leftectivegnitigatiod medassirepr oV i
against tornados given the extremely low probability of occurrence.

Although tornadoes are a potential towide hazardin Littleton tornado impacts are relatively
localized compared to severe storms and hurricanes. Damages from any totritbkdan
would greatly depend on the track of the torna@enerally the more densely developedeas
including Littleton Common, Long Pond, and other residential ehostertkely be subject to
more damage in the event of a tornado

Based on the record of previous occurrences since 1950, Tornado elvittigtoimare a Medium
frequency event as defined by the 2013 Massachusetts State Hazard Mitigation Plan. This
hazard may occur from once in 5 years to once in 50 years, or a 2% to 20% chance per year.

Tornadoes and Climate Change

According to the SHMCAP, it is possible that sévenglerstorms which can include tornadoes

may increase in frequency and intensity. However, scientists have less confidence in the models
that seek to project future changes in tornad
Assessment does not ineludormation related to tornadoes.

WINTER HAZARDS

Winter stormsancluding heavy snow, blizzards, and ice staraghe most common and most
familiar of the regionds hazards that affect
and ice storms in the region cause more inconvenience than they do serious property damage,
injuries, or deaths. However, periodligaa storm will occur which is a true disaster, and

necessitates intense largeale emergency response.

SEVEREINTERT ORM/ NORBGEASTER

A northeast coastal storm, knowadockawisswemd nor 6eas
circulation around a lepressure center. Featuring strong northeasterly winds blowing in from the
ocean over coastal ar eas, thewinte manthstineNew Englang@ r e |
occurring one to two times a year. The storm
and these storms feature sustained win@9ab 40 mph with gusts of up to 70 mph. These

storms are accompanied by heavy rains or snows, depending on tempelNitunesi e ast er s ma
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also sit stationary for several days, affecting multiple tide cycles and extended heavy
precipitation.

Previous occurrences of Nor'easters are list€dble B fromthe Massachusetts State Hazard
Mitigation Plan

Table &: Nor deaster Event ss20R1or Massachuset

b2 NDRSE &GSNI 908
February 1978  Blizzard of 1978

October 1991 Severe Coastal Stormo Per f ect St ¢
December 1992 Gr eat Nor deaster of 1¢
January 2005 Bl izzard/ Nor deaster
October 2005 Coast al St orm/ Nor deast

. Severe Storms, Inland & Coastal
Al 2007 FIl oodi ng/ Nor deaster

-

January 2011 Wi nter Storm/ Nor deast e
October 2011 Severe Storm/ Nor deast ¢
February 2013  Blizzard of 2013

January 2015 Blizzard of 2015

March 2015 March 2015 Nordeaster ¢
January 2018 January 2018

March 2018 March 2018

Many of the historic flood events identified in the previous sectiompreeipitated by
nordeasters, including the oPerfect Stormdé ev
2010, October 2011, February 201,3and January 2015and March 2018vere large

nor deasters that caused significant snowfal/l

Littleton s vul nerabl e to both the wind and precipi
winds can cause damage to structures, fallen trees, and downed power lines leading to power
outages. Intense rainfall can overwhelm drainage systems causing localdied té rivers and

streams 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 entiréfown ofLittletonc oul d be at ri sk from the wind, ra
depending on the track and radius of the stormdhet to its inland location the tovgmot
subject to coastal hazards.

Based on the record of pLttletonarehigsfrequencyaventsasn c e s

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).

63



TOWN OF LITTLETON HAZARD MITIGATION PLAN
DRAFT2024 UPDATE

BLIZZARDS & HEAVY SNOW

A blizzard is a winter snow storm with sustained or frequent wind gusts to 35 mph or more,
accompanied by falling or blowing snow reducing visibility to or below ¥ mile. These conditions
must be the predominant condition over a 3 hour period. Extremelggidratures are often
associated with blizzard conditions, but are not a formal part of the definition. The hazard
created by the combination of snow, wind and low visibility significantly increases, however, with
temperatures below 20 degrees.

Winter storms are a combination hazard because they often involve wind, ice and heavy snow
fall. The National Weather Service defines
inches of snowfall within a 12 hour period. Winter Storms are oftenac i at ed wi t h
event, a large counteslockwise wind circulation around a-fm®@ssure center often resulting in
heavy snow, high winds, and rddtizzards and winter storms are often associated with a

Nor easteNor@ead thndébse)esect i o

0 h

a

The Regional Snowfall Index (RSI) characterizes and ranks the severity of northeast snowstorms.

RSI has five categories: Extreme, Crippling, Major, Significant, and Notable. RSI scores are a
function of the area affected by the storm, the amount of snath& number of people living

in the path of the storm. The largest RSI values result from storms producing heavy snowfall over

large areas that include major metropolitan centers. The RSI categories are shown #h Table 2

Table Z7: Regional Snowfall Index

Category Value Description

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

4 10-18 Crippling
5 18+ Extreme

Source: 2018 SHMCAP

The most significant winter storm in recent
over 3feet of snowfall and multiple day closures of roadways, businesses, and schools

The best available data on previous occurrences and impacts of heavy snow évitieteis
available for Middlesex County from the National Centers for Environmental Information (NCEI)
records. From 2010 to 2022, Middlesex County experienced nearly 40 days with heavy snowfall
events, resulting in no injuries, deaths, and property damadel8f3k0, as shown in Tabléb2

Table B: Heavy Snow Events iMiddlesex County, 2010 to 2022

. Property
0 0 0

1/18/2010
2/16/2010 0 0 15,000
2/23/2010 0 0 8,000
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1/12/2011
10/29/2011
12/29/2012
2/8/2013
2/8/2013
2/23/2013
3/7/2013
3/18/2013
12/14/2013
12/17/2013
1/2/2014
1/18/2014
2/5/2014
2/13/2014
2/18/2014
11/26/2014
1/24/2015
1/26/2015
2/2/2015
2/8/2015
2/14/2015
2/5/2016
3/21/2016
4/4/2016
12/29/2016
3/14/2017
11/15/2018
12/1/2019
1/18/20
3/23/20
10/30/20
12/05/20
12/16/20
2/1/21
1/28/22
TOTAL

30,000
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0 $142,500
Source: NOAA, National Climatic Data Center

An indication of previous severe winter events is the list of Presideletitdised disasters for

blizzards snowstorms. There have been 14 since 1978, as shown irOT althe Pnost significant
single winter storm was the o0Blizzard of 1978
multiple day closures of roadways, businesses, and schools. The record snowfall of January 2015

65



TOWN OF LITTLETON HAZARD MITIGATION PLAN

DRAFT2024 UPDATE

resulted from a series of storms over that month. The most recent significant winter event was

Winter Storm Kenan (January 29,

(Stucker, 2022)

2022) ,

Table D: WinterRelated Federal Disaster Declarations, 197822

Date of Event

Disaster Name

Coastal Storms, Flood, Ice & Snow

February 1978

Winter Coastal Storm

December 1992

Blizzard March 1993
Blizzard January 1996
Snowstorm March 2001
Snowstorm February 2003
Snowstorm December 2003
Snowstorm January 2005
Severe Winter Storngnowstorm January 2011
Severe Winter Storm, Snowstorm, Floodi| February 2013
Severe winter storm, snowstorm, flooding  January 2015
Severe winter storm and Snowstorm March 2018
Severe winter storm and flooding March 2018
Severe winter storm arsthowstorm January 2022

Sources: OpenFEMA Dataset: Disaster Declarations and FEMA Declared Disasters

Blizzards are considered to be high frequency events based on past occufreisdeszard

whi

occurs more than once in five years, with a greater than 20 percent chance of occuriyng year

Potential Snow Hazard Areas

Onechallenge the town faces is occasional snow drifting onto Nagog Hil{/2aad Newtown

Road (5)see locations on Mapin Appendix A)The Town has purchased portable barriers to

prevent drifting on these roads.

ICE STORMS

The ice storm category covers a range of different weather phenomena that collectively involve

rain or snow being converted to ice in the lower atmosphere leading to potentially hazardous

conditions on the ground. Ice storm conditions are defined byragufdlling and freezing on
contact with cold objects, creating ice buildups offometh of an inch or more. An ice storm

ch

warning, which is now included in the criteria for a winter storm warning, is issued when a half inch

or more of accretion of freang rain is expected.

Sleet and hail are other forms of frozen precipitation. Sleet occurs when raindrops fall into

subfreezing air thick enough that the raindrops refreeze into ice before hitting the ground. The

difference between sleet and hail is that sleet is a wintertmagmenon whereas hail falls from
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convective clouds (usually thunderstorms), often during the warm spring and summer months (a
description of hail is included in a subsequent report section).

The best available data on previous ice storm events are recorded at the county level through

NOAAGOGS

Nati onal

Centers for

Envi

ronment a

County, which includes fhawn of Littletqrexperienced three events from 1998 toZZ0which

caused a total of $3,155,000 in damages (TaBl@).

Table30: Middlesex County Ice Storm Events, 1988023

BEGIN_DATE EVENT_TYPI DEATHS INJURIES DAMAGE

1/9/1998 Ice Storm 0 0 5,000
11/16/2002 Ice Storm 0 0 150,000
12/11/2008 Ice Storm 1 0 3,000,000

TOTAL 0 0 3,155,000

Source: NOAA, National Centers for Environmental Information.

I | nf

The greatest hazard is created by freezing rain conditions, which is rain that freezes on contact
with hard surfaces leading tolayer of 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
causingpower outages and blocking roadways. The impacts of winter storms may also include
roof collapses and property damage and injuries related to the weight of snow and ice.

Ice storms are considered to be meditgguency events based on pastcurrences. This hazard
occurs once in 5 years to once in 50 years, with 2% to 20% chance of occurring each year.

The impacts of winter storms are often related to the weight of snow and ice, which can cause
roof collapses and also causes tree limbs to fall which can in turn cause property damage and
potential injuries.

Winter storms are a potential towvide hazard irLittleton The average annual snowfall for

Appendi x B).
to restrictions to travel on roadways, temporary road closures, school closures, and potential
restrictions on emergency vehicle access. The Town works to clear roadsearalicgeneral
snow removal operations, and bansstreet parking during snow removal to ensure that streets
can be plowed and public safevehicle access is maximizEdmmuter rabperations may also
be impacted, as they were in the 2015 blizzard which caused the closure of the MBTA system for
one day and limited services on seve@nmuter rail lines, including the Fitchburg line which
serves Littletoior several weeks. Another winter storm vulnerability is power outages due to
fallen trees and utility lines.

Littletons48 - 72 i

nches (see

Winter Weather and Climate Change

Map 6 in

As with hurricanes, warmer ocean water and air will provide more fuel for winter storms.

Accordi

ng to

the 2018
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frequency and intensity. Further, the SHMCAP notes that research suggests that warmer weather

in the Artic is producing changes to atmospheric circulation patterns that favor the development of
winter storms in the Eastern United States. There is alsodicat®n that as winters warm,
temperatures may be more I|ikely to produce ic¢c
Change Assessment predicts more mild winters, increased precipitation in the winter months, and
multiple freezethaw cycles every wigr due to warming temperaturé€ommonwealth of

Massachusetts, 2022)

NON-CLIMATEHNFLUENCED HAZARDS

EARTHQUAKES

Earthquakes are the sole natural hazard for which there is no established correlation with climate
impacts. Damage in an earthquake stems from ground motion, surface faulting, and ground

failure in which weak or unstable soils, such as those composeilyprirsaturated 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 area

than a similar earthquake in Californlau e t o New Engl andds solid bec
Earthquakes can also trigger landslides

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

Table31: Richter Scale and Effects

Richter
Earthquake Effects

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

Sieis? G damage to poorly constructed buildings oseall regions.

6.1-6.9 Can be destructive in areas up to about 100 km. across where peop
A live.

7.0-7.9 Major earthquake. Can cause serious damage over larger areas.

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

8 or greater

According to the State Hazard Mitigation Plan, New England experiences an average of five
earthquakes per year. From 1668 to 2016, 408 earthquakes were recorded in Massachusetts
(NESEC). Most have originated from the La Malbaie fault in Quebec or frGapdénne fault
located off the coast of Rockport. The region has experienced larger earthquakes in the distant
past, including a magnitude 5.0 earthquake in 1727 and a 6.0 earthquake that struck in 1755
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off the coast of Cape Anne. More recently, a pair of damaging earthquakes occurred near
Ossipee, NH in 1940. A 4.0 earthquake centered in Hollis, Maine in October 2012 was felt in the
Boston area. Historic records of some of the more significant earthquéhe region are shown

in Table32.

Table32: Historic Earthquakes in Massachusetts or Surrounding Area

Vagnitude

MA - Cape Ann 11/10/1727 5
MA - Cape Ann 12/29/1727 NA
MA - Cape Ann 2/10/1728 NA
MA - Cape Ann 3/30/1729 NA
MA - Cape Ann 12/9/1729 NA
MA - Cape Ann 2/20/1730 NA
MA - Cape Ann 3/9/1730 NA
MA 0 Boston 6/24/1741 NA
MA - Cape Ann 6/14/1744 4.7
MA 9 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 d Offshore 1/2/1785 54
MA - Wareham/Taunton 12/25/1800 NA
MA d Woburn 10/5/1817 4.3
MA - Marblehead 8/25/1846 4.3
MA o Brewster 8/8/1847 4.2
MA o Boxford 5/12/1880 NA
MA 6 Newbury 11/7/1907 NA
MA - Wareham 4/25/1924 NA

MA - Cape Ann 1/7/1925 4
MA - Nantucket 10/25/1965 NA
MA 0 Boston 12/27/74 2.3
MA - Nantucket 4/12/12 4.5
ME®S Hollis 10/17/12 4.0

Source: Boston HIRA

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

in Massachusetts is from 10 %g to 20 %g, with a 2% probabilitkcéedance in 50 years, as

shown in FigurEB. Littletonis in the middle part of the range for Massachusetts, 4t

making it a moderate area of earthquake risk relative to the state, although Massachusetts as a
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whole is considered to have a low risk of earthquakes compared to the rest of the Thengry.
have been no recorded earthquake epicenters wititileton

Figure 18: Massachusetts Earthquake Probability Map

Earthquake Magnirtudes 1668 - 1997, Faulr Line Locafions, and E y
& Peak Ground Acceleration (%g) with 2% Probabilily of Exceedance in 50 Ir'ears/%;w -2

Ocean

Legend Data Source
events and magnitudes from 1868-1997 | Base data layers from MassGIS, Commonwealth of
. Massachusetts Exeeutve Ofice of Environmental Affars |

a
o . g ® 00 Eartnquake magnitudes, locations and fault fines from
o Yo% w % @ | s Geslagical Survey. ‘
Peak Ground jon (%a) Peak ground aceeleraien (%g) with 2% probabilty of

in 50 years from US Geological Survey.

C T T B T 2ot 1es7 data.

e v o8 4 o & e o Maps created by 3/
crust on either side have moved Y @ Dewberry f)“h B
another parallel to the fracture Approximate Scale | on February 19, 2004 &

ult: If the rock mass above an inclined  [s H 0 s | for State Plan Updae of

es down Vulnerabdity and Risk Assessment|

+——+ Thrust Fault: if the rock above the fault moves up | Maps for Planning Purposes Only | Flename: geo_santhquakes.mud

Source: 2018 SHMCAP

Although New England has not experienced a damagaindpquake since 1755, seismologists

state that a serious earthquake occurrence is possible. There are five seismological faults in
Massachusetts, but there is no discernible pattern of previous earthquakes along these fault lines.
Earthquakes occur withewarning and may be followed by aftershocks. The majority of older
buildings and infrastructure were constructed without specific earthquake resistant design
features.

Earthquakes are a hazard with multiple impacts beyond the obvious building collapse. Buildings
may suffer structural damage which may or may not be readily apparent. Earthquakes can cause
major damage to roadways, making emergency response difficult. Wagsrand gas lines can
break, causing flooding and fires. Another potential vulnerability is equipment within structures.
For example, a hospital may be structurally engineered to withstand an earthquake, but if the
equipment inside the building is natgerly secured, the operations at the hospital could be
severely impacted during an earthquake.

Earthquakes are a potentimdwnwide hazard irLittleton Thetownhas many ureinforced,

older buildings which would be vulnerable in the event of a severe earthquake. Potential
earthquakedamageto Littletorhave been estimated using HAZWS. Total damageare
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estimatedat $353,400,000for a 5.0 magnitude earthquakand $2.7 billion in a magnitude 7
earthquake.

There are several ways the probability of future occurrences has been estimated. 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 will occur in-ge&0 time period. According to

the SHMCAP there is a-16% chance of a magnitude 5 earthquake in a givenytear period.

The Massachusetts State Hazard Mitigation Plan classifies earthquakes as "very low" frequency
events that occur less frequently than and®0 years, or a less,

LAND USE AND DEVELOPMENT

EXISTING LAND USE

Table33 shows the acreage and percentage of land $ncategories. If théour residential
categories are aggregated, residential uses makd@p% of the area of the towr4(553
acres)Open land, forest, agriculte, and ecreationcombineccomprise a total 028.2%, or

3,164 acres.Commercial and industrial combined make up 10.2% of the town, or 1,138 acres.

Table33: LittletonLand Use2016

Land Use Category Acres Percent (%)
Open land 2592 23.13
Commercial 307 2.74
Industrial 798 7.12
Forest 127 1.13
Agriculture 300 2.68
Recreation 145 1.29
Tax exempt 607 5.42
Mixed use, primarily residential 777 6.93
Residentiat single family 3365 30.03
Residentiat multi-family 278 2.48
Residentiat other 133 1.19
Mixed use, other 193 1.73
Mixed use, primarigpmmercial 33 0.29
Rightof-way 978 8.73
\Water 563 5.02
TOTAL 11,195 100%

Source: Massachusetts GIS, 2016 Land Use Inventory

For more information on how the land use statistics were developed and the definitions of the
categories, please go tottp://www.mass.gov/mgis/lus.htm
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Economic Elements

Littletorhas local economic centers located in multiple areas of theBosiness and industrial
zones are concentrated in three areas including Littleton Common and treqtinatites

2A/110 and 119, the Route 2 ani495 interchange, and the western end of Ayer Rd. (Rt. 110).
There are approximatel422 businessemnd 6755 jobsin Littleton.

Historic, Cultural, and Natural Resource Areas

According to th€017 Littleton Master Plathe Littleton Historical Commission has submitted

mor e t han properties to MHCO®6s I nventory
CommonwealtA. h e e bel ow shows the townds invent
defined i n NMi&d sLittistenC&MmMSn, and Littleton Depot.
Table 3. ttletonds Historical, tur al
Resource Type Littleton Littleton Common Littleton Depot
All types 21 12 23
Areas 1 3 2
Buildings 17 89 21
Objects 0 7 0
Structures 3 12 0
Burial Grounds 0 1
Source: MACRIS database accessed July 1, 2017.

The Town of Littletomgsts several arts and cultural institutions. These ihed#shoba Valley
Chorale the Littleton Lyceum (the oldest continuous Lyceum in the United States), The Cannon
Theatre, andhe Firehouse Coffeehouséhe Master Plan also identifies the Littlétistorich
Commissipthe Parks and Recreation Commission, the Council on Agitigg Rogben Hoar
Libraryas important cultural institutions.

Littleton covers about 16.5 square miles of gently rolling hills in northwest Middlesex County. The
elevation above sea level ranges between 200 and 500 feet with the higher areas located

mostly toward the western end of towrhe eastern portion of the Town drains to the Concord
Riverlargely via the Nashoba and Fort Pond Brookth®AssabeRiverand then to the Concord

River. The western portion of Town drains to the Merrimack River via Beaver and Stony Brooks.
Water resources, including aquiferglgronds, are shared with neighboring towns. Protection of
water resources for drinking, recreation, and
2016 Open Space and Recreation Plakccording to the 2016 Plan, nearly 15% of land in

Littleton is permanently protected.

DEVELOPMENT TRENDS
Until the 194@;, agriculture and large land holdings were the predominant land Besglential

uses have expandetteating astrong suburban component. Supportethigroved
transportation access, the commercial and industrial sectoexpaviencedstrong growth ithe
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past three decadesLittleton has experienced housing growth as well, due to the increase in job
opportunities in thed95 corridor, and convenient commuting options for those preferring
suburban to urban settind®evelopment pressuis expected to continue.

Devel opment trends throughout the metropolita
Database, which provides an inventory of new development over the last decade. The database
tracks both completed developments and those currently under consthetiatallase

included 6 developments in the TownLattletonsince 2Q7, of whichl3 are completed an@®

were under construction or planned i2420

The database also includes several attributes of the new development, includicrgage,
housing units, and commercial spaceogibf the projects are housing projecifhel6
developments ihittletoninclude a total ofL09 housing units, and are sitedawer 244 acres
See the tablebelow.

Table35: Summary of Littleton Developments 2012023

DEVELOPMENT] ACRES HOUSING PROJECT TYP Notes
COMPLETED UNITS

Taylor Street Amazon Lastmile delivery warehouse complete
87.84 0 warehouse 2022; included donation of 58cre new
well site parcel tahe Water Departmen
Hobbyhorse 9-lot single | completed
Hills N/A family
Subdivision subdivision.
Open Space | completed
Durkee 16.50 30 Subdivision
Open Space | completed
Sanderson 22.60 30 Subdivision
Chestnut Lan|{ 40.31 6 | Subdivision | completed
3,000 square| Permits approved, but construction no
9.97 0 | foot retail started yet
Russell Stree development
953 0 Retail Tire Barn completed and operating
Chase Farm ' development
Adult use Adult Use Marijuana retail sales and
marijuana manufacturing operational inside of
537 Great 2.62 0 | manufacturin| existing warehouse building
Road g facility
Dirigible Use approved operational within existi
24 Porter 5.19 0 | Brewing warehouse space
Road Company
Storage Minor revision approved Jan. 2024;
6 Spectacle 3.15 0 | facility with | construction not started yet
Pond Road office space
Colocation | This was one of the early cell tower sit]
59 Porter 15.09 0 | of Wireless |[in Littleton and remains operational
Road Telecommun

73



TOWN OF LITTLETON HAZARD MITIGATION PLAN
DRAFT2024 UPDATE

ations on the

Potential Future Development

cell tower
Webber Senior Complete, includes 2 Affordable units
Village 4.40 19 [ Residential
Development Development
Jones Complete, includes 2 Affordable units
Meadow
100 10.46 17 | Senior
Spectacle Residential
Pond Road Development]
265 Great Permitting approved; construction not
Road Branch of started yet
(Includes 265
Northern
277, 287,
289 Great 3.02 0 | bank and_
commercial
Road and 25 facilities
Robinson
Road)
Kaye Conventional complete
Property 11.00 Subdivision
Subdivision
-(I;rr]gftHC(:)(;rr]r?:r-a Open Space complete
2.35 7 | Development]
93 Foster subdivision
Street
TOTAL 244.03 109

MAPC consulted withwnplanning staff to determinereas that may be developed in the future,

based

on

are described below|
with new developments, a GIS mapping analysis was conducted which overlaid the development

sites with the FEMA Flood Insurance Rate Wtapanalysis showst 11 developments are

t he

n

Townos
order

locatedpartially within a floodzone.

co
t o c

DEVELOPMENT SITES IN HAZARD AREAS

mprehensi ve
haracterize

pl anning

any

ef
change

Table 3 shows the relationship of these parcels to three of the mapped hazards. This information
is provided so that planners can ensure that development proposals comply with flood plain
zoning and that careful attention is paid to drainage issues.
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Table 36: Littleton New Developments in Relation to Hazard Areas

. Land
Site ID . :
Parcel Slide Risk Flood Zone
Low No
A A R West ..
yer Road (West) incidence
B Tavior Street Low 2.0% in X: 0.2% Annual Chance | NO
Y incidence | of Flooding
c Hobbyhorse Hills Low No
subdivision incidence
Low No
E 245 Fost treet ..
5 Foster Stree incidence
. Low No
F 225 Tayl ..
Gutierrez, 225 Taylor St incidence
G Skyview Lane, 555 Low Yes
Newtown Rd incidence
Low No
H Durk ..
urkee incidence
Low No
| ..
Sanderson incidence
3 Grev Farms Low 22.51% in X: 0.2% Annual No
y incidence | Chance of Flooding
04 | . 0,
K Chestnut Lane LOW 0.03% in X: 0.2% Annual No
incidence | Chance of Flooding
L Russell Street L OW No
incidence
Low 3.52% in X: 0.2% Annual No
M Chase Farms S .
incidence | Chance of Flooding
N 537 Great Road Low No
incidence
6.47% in AE: 1% Annual Chance | No
Low of Flooding, with BFE , and
(0] 24 Porter Road incidence 0.37% in AE: Regulatory
Floodway , and 9.59% in X:
0.2% Annual Chance of Flooding
Low 26.58% in AE: 1% Annual No
P 6 Spectacle Pond Road incidence | Chance of Flooding, with BFE
Low 41.46% in AE: 1% Annual No
Q 59 Porter Road incidence | Chance of Flooding, with BFE
Webber Village Low No
R ..
Development incidence
Low No
1 le P R ..
S 00 Spectacle Pond Road incidence
Low No
T 2 R ..
65 Great Road incidence
L Low No
K P ..
U aye Property Subdivision incidence
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y The Homes at Croft Corner | Low No
- 93 Foster St incidence
23.31% in AE: 1% Annual No
. Low Chance of Flooding, with BFE ,
w 1 and 2 Monarch Drive incidence | and 23.87% in X: 0.2% Annual
Chance of Flooding
Low No
X 225 Tayl treet ..
5 Taylor Stree incidence
Low 15.1% in X: 0.2% Annual Yes
Y 195 Tahattawan Road incidence | Chance of Flooding
Low Yes
Z Newt R ..
555 Newtown Road incidence
Low 61.98% in A: 1% Annual Chance | NO
AA 550 Newtown Road incidence | of Flooding, no BFE
Low No
BB 41 R ..
0 Great Road incidence
cc 254, 256, 260 Ayer Road Low No
incidence
0.08% in A: 1% Annual Chance No
of Flooding, no BFE , and
) Low 14.42% in AE: 1% Annual
DD 336 and 338 King Street incidence | Chance of Flooding, with BFE ,
and 8.9% in X: 0.2% Annual
Chance of Flooding
King Street C 550 Low No
EE Ing Street Lommons, incidence

CRITICAL INFRASTRUCTURE IN HAZARD AREAS

Critical infrastructure includes facilities that are important for disaster response and evacuation
(such as emergency operations centers, fire stations, water pump stations, etc.) and facilities where
additional assistance might be needed during an emnmesgésuch as nursing homes, elderly

housing, day care centers, etc.). Theres8r&acilities identified inLittleton These are listed in

Table37 and are shown on the maps in Appenalix

Table J: Critical Facilities and Relationship to Hazard Areas

WITHIN LOCALLY AVERAGE
WITHIN FEMA
ID  NAME TYPE LANDSLIDE IDENTIFIED AREA CANNUAL SNOW
FLOOD ZONE ¢, 5opinNG FALL
1  |Shaker Lane School [School Low No No High
2 Russell Street School |School Low No No High
School/Primary
3 Littleton Middle SchooEmergency Low No No High
Shelter
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WITHIN LOCALLY ~AVERAGE
LANDSLIDE \é\ll_lggg ZFSMQ ::DLE)’\(I;FgI:II\lEGD AREA CANNUAL SNOW
School/Second;
4 Littleton High School y Emergency |Low No No High
Shelter
Oak Meadow .
5 Montessori School School Low No No High
6 Life Care Center Nursing Home |Low No No High
Beaver
7 Police Station PoliceStation |Low No Brook/Great High
Road
3 Fire Station Fire Station Low No No High
9 Town Hall Town Hall Low No No High
10 |GFI Distribution Centelndustrial Low No No High
11 |Shattuck Street HousilElderly HousingLow No No High
. , Place of Low ,
12 |FirstBaptist Church Assembly No No High
. Place of Low .
13 |Congregational ChurC‘Assemny No No High
Church of Latter Day [Place of Low ,
14 Saints Assembly No No High
o Place of Low ,
15 |Unitarian Church Assembly No No High
Low .
17 |Funeral Home Funeral Home No No High
Public Water Supply Low .
18 (#1 & #3) \Water AE No High
. o Emergency Low
19 wggﬁagglictnc Light |Operations No No High
pL. Center
: Place of Low ,
22 |St. Anne's Church Assembly No No High
Public Water Supply: |Water Low
23 [Treatment Plant and [Treatment and No No High
Well #2 Well
Water Low ,
24 [Treatment Plant Treatment No No High
: Telephone  |Low .
25 \Merizon Telephone HUSubstation No No High
AT&T Tower and Telephone Low ,
26 Underground Facility [Substation No No High
27 Water Tower (NeWtOWWater Tower Low No No High
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WITHIN LOCALLY ~AVERAGE
WITHIN FEMA
LANDSLIDE IDENTIFIED AREA CANNUAL SNOW
FLOOD ZONE ¢ 5o0iNG
. Low .
28 |Water Tower (Oak HillWater Tower No No High
L .
29 Xl\/iﬁl)ter Tower (Cedar \Water Tower ow No No High
Littleton Green . |Low ]
30 Apartments Elderly Housing No No High
. . |Low .
31 Mill PondApartments |Elderly Housing No No High
. . . . |Low .
32 |Acton Medical Facility[Medical Office No No High
Sewer Lift Station SchiSewer Lift .
33 & Town Hall Station Low No No High
. L .
34 Minuteman Arc Group Home ow No Nashoba Road High
Low .
35 |[Evergreen Center Group Home No No High
Low .
36 |[DSS Group Home Group Home No No High
. . Moderate ;
38 [Littleton Motor Court |55+ Trailer ParISusceptibiIit)No No High
, Hazardous Low ,
40 [Littleton Pools Materials No No High
Great Road Garden Hazardous Low
41 [Center Materials No No High
Low .
42 |Aubuchon Hardware |Hardware Store No No High
Middlesex CorporatiorHazardous Low .
43 Materials No No High
Littleton Highway Low
Department of .
44  |Department Public Works No No High
Low .
5 well #5 \Water Supply No No High
Littleton Power Electric Low .
6 Substation Substation No No High
Low .2% Annual
47 |Aggregate Industries ngis:ig?sus Chance of No High
Flooding
. Hazardous Low .
49 |Cataldo's Materials No No High
Hazardous Low ,
50 (Cupp and Cupp NurseMateriaIs No No High
. L .
52  |Mill Pond Dam Dam ow AE No High
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WITHIN LOCALLY AVERAGE
IDENTIFIED AREA CANNUAL SNOW
FLOODING

LANDSLIDE WITHIN FEMA

FLOOD ZONE

Boston Minuteman

Moderate

53 |Campground Campground Susceptibitho No High
The Little Gym Childcare Low ,
54 Facility No No High
. Place of Low No .
55 |MetroWestBible ChurcWorship No High
Learning Experience Chi | dr ellow No No .
o6 Facility High
Fiba Technologies  |Hazardous Low No No .
o7 Materials High
Horace Mann Group Low No :
58 Home Group Home AE High
L .
59 |New Group Home |Group Home ow No No High
L Hazardous Low No No .
60 |Bates Finishing Materials High
R&R Pool & Spa Hazardous Low No No .
61 Materials High
62 Private Treatment Treatment PlanLow No No High
Plant
Private Sewage Treatment Low No No .
63 Treatment Facility High
indian Hill Music |1 oW/rowned - Low No No |
64 School, Kin§treet site to be High
' redeveloped
65 Water treatment #3Water Low No No Hiah
Whitcomb Ave. treatment g
New Wastewater Low 0.2% No
66 treatment plant to b\Water Annual Hiah
completed in 2025, ffreatment Chance of g
242 King Street Flooding
Emerson Health Low No No
67 | Urgent Care, 830 [Urgent Care High
Constitution Street
. . L .
68 [Fiba, 67 Ayre Road [Industrial ow No No High
L .
69 PGI Warehouse, Ay'Warehouse ow No No High
Road
Amazon warehouse| Low No No .
70 151 Taylor Road Warehouse High
. . L .
71 Reuben Hoar LibranLibrary ow No No High
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VULNERABILITY ASSESSMENT

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

Introduction to HAZUS/AH

HAZUSMH (multiplehazards) is a computer program developed by FEMA to estimate losses due
to a variety of natural hazards. The following overview of HAKUISs taken from the FEMA
website. For more information on the HAKIBSsoftware, go to
http://www.fema.gov/plan/prevent/hazus/index.shtm

0 H A ZMHSs a nationally applicable standardized methodology and software program
that contains models for estimating potential losses from earthquakes, floods, and
hurricane winds. HAZW8H was developed by the Federal Emergency Management
Agency (FEMAInder contract with the National Institute of Building Sciences (NIBS). Loss
estimates produced by HAZW& are based on current scientific and engineering
knowledge of the effects of hurricane winds, floods and earthquakes. Estimating losses is
essentibto decisiormaking at all levels of government, providing a basis for developing
and evaluating mitigation plans and policies as well as emergency preparedness,
response and recovery planning.

HAZUSMH uses statef-the-art geographic information system (GIS) software to map

and display hazard data and the results of damage and economic loss estimates for

buildings and infrastructure. It also allows users to estimate the impacts of hurricane

winds, fl oods and earthquakes on popul ati on:

There are three modules included with the HAMMH Software: hurricane wind, flooding, and
earthquakes. There are also three levels at which HMEU&nN be run. Level 1 uses national

baseline data and is the quickest way to begin the risk assessmeassprotie analysis that

follows was completed using Level 1 data. Level 1 relies upon default data on building types,
utilities, transportation, etc. from national databases as well as census data. While the databases
include a wealth of information dmetTown ot.ittleton it does not capture all relevant

informati on. I n fact, the HAZUS training man
deal of wuncertainty.o

However, for the purposes of this plan, the analysis is useful. This plan is attempting to generally
indicate the possible extent of damages due to certain types of natural disasters and to allow for
a comparison between different types of disasters.refbie, this analysis should be considered

to be a starting point for understanding potential damages from the hazards.
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ESTIMATED DAMAGES FROM HURRICANES

The AZUSMH software was used to model potential damages to the community from a 100

year and 500 year hurricane event; storms that are 1% and .0.2% likely to happen in a given

year, and roughly equivalent to a Category 2 and Category 4 hurricalffee damages caed

by these hypothetical storms were modeled as if the storm track passed directly through the Town,
bringing the strongest winds and greatest damage potential.

Though there are no recorded instances of a hurricane equivalent to a 500 year storm passing
through Massachusetts, this model was include
scenari o6 that would hel p pl animgactsofsitormdtha mer ge
might be more likely in the future, as we enter into a period of more intense and frequent storms.

Table 3 - Estimated Damages from Hurricanes
Building Characteristics
Estimated total number biiildings 3,873
Estimated total building replacement value (200¢ $2,578,000,000

Building Damages

# of buildings sustaining minor damage 167 648

# of buildings sustaining moderate damage 12 102

# of buildings sustaining severe damage 0 7

# of buildings destroyed 0 8
Population Needs

# of households displaced 0 1

# of people seeking public shelter 0 0

Debris

Building debris generated (tons) 657 2,916

Tree debris generated (tons) 1,175 2,329

# of truckloads to clear buildindebris 26 117

Value of Damages

Property damage (buildings and content) $14,570,400 $49,782,600
Losses due to business interruption $510,220 $3,876,900
Total $15,080,620 $53,659,500
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ESTIMATED DAMAGES FROM EARTHQUAKES

The AZUSMH earthquake module allows users to define an earthquake magnitude and model
the potential damages caused by that earthquake as if its epicenter had been at the geographic
center of the study areak-or the purposes of this plan, two earthquakes were

sekcted: magnitude 5.0 ananagnituder.0. Historically, major earthquakes are rare in New
England, though a magnitude 5 event occurred in 1963.

Table 3 - Estimated Damages from Earthquakes

Magnitude 5.0 Magnitude 7.0

Building Characteristics
Estimated total number of building 3,873
Estimated total building replaceme

value (2006 $) $2,578,000,000

Building Damages

# of buildings sustaining slight 1,159 109
damage

# of buildings sustaining moderate 588 786
damage

# of buildings sustaining extensive 136 1,148
damage

# of buildings completely damageo 30 1,823
Population Needs

# of households displaced 67 1,766
# of people seeking public shelter 28 723
Debris

Building debris generated (tons) 47,000 458,000
# of truckloads to clear debris (@ 1,880 18,320

25 tons/truck)

Value of Damages

Property damage $311,499,200 $2,408,452,600
Losses due to business interruptiof ~ $41,897,000 $325,743,300
Total $353,400,000 $2,734,200,000
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ESTIMATED DAMAGESM FLOODING

The AZUSMH flood risk module was used to estimate damages to the municipality at the 100
and 500 return periods. These return periods correspond to flooding events that have a 1% and
a 0.2% likelihood of occurring in any given year.

Table40: Estimated Damages from Flooding

100 Year 500 Year
Building Characteristics
Estimated total number of buildings 3,873
Estimated total building replacement value (2006 $) $2,578,000,000
Building Damages
# of buildings sustaining sligtamage (<10%) 6 2
# of buildings sustaining moderate damad€-50%) 4 4
# of buildings sustaining substantiamage (>50%) 0 0
Population Needs
# of households displaced 38 48
# of people seeking public shelter 12 13
Debris
Buildingdebris generated (tons) 49 109
# of truckloads to clear building debris 2 5
Value of Damages
Property damage (buildings and content) $5,060,000 $8,400,000
Losses due to business interruption $8,580,000| $11,380,000
Total: $13,640,000| $19,780,000

83




TOWN OF LITTLETON HAZARD MITIGATION PLAN
DRAFT2024 UPDATE

CLIMATE CHANGE RISK ASSESSMENT SUMMARY

Table41: Summary of Hazard Risks for Society, Built Environment, and Natural Resources

CLIMATE NATURAL| KEY CONCERNS|  KEY CONCERNs | KEY COHEERN
CHANGE HAZARD SOCIETY BUILT ENVIRONMENT RESOURCES
Elderly residents ang
Inland environmental justicf Roadway closures, damag( Pollutants, erosiof
Ch’c_lnges Floodin populations; property|  to buildings; impacts on | scouringdamage
n 9 damage. infrastructure to habitat
Precipitat Impacts on business
ion Increases costs for | Impacts on stream
& Drought irrigation, drinking Imp;ckts orllala}ﬂdi(i:ea}ggdea;(r:ec wetlands,
Ml water supply parks, playing s vegetation
LerdsTae Private property Damage to buildings and Erosion,
damage infrastructure sedimentation
Sea Leve Road | d
Rise Coastal | Property damage, (t)(? bvgﬁlgir?g(;s-l;:ﬁ;écggﬁg Damage to coasta
@ Flooding | impacts on business: infrastructure habitat
Av:rzgge Elderly populations if Increasing
Rising Extreme | NO @ccess to cooling ( invasives, stress ¢
financial resources t( aquatic and
Temperatl Temperatu ; ;
ures es buy an AC terrestrial habitats
= ATF . o i Damage to
%&«« Wildfires Air Quality- Smoke Damage to buildings [eSOLICes
Invasive Potential health Impaired use of park and A .
species impacts of pests open space Loss of biodiversit
Hurricanes Power outages; floosdti;eefrlr?:rurgs(’:hg%iees
/ Tropical _property damqge, wind d%mage?o bu)illdings Tree damage
Storms impacts to businesse DOWer outages
Damage to public buildings
Extreme Severe Power outages, with snow loads, power
Weather Winter elderly, or isolated outages that can affect Tree damage
Storms residents municipal operations, road
b\ blockages.
Property damage, Damage to buildings and
Tornadoes impacts on business infrastructure Tree damage
Thundersto
ms/ Power outages, Power loss, road closureg
Microbursty property damage (same as above) Tree damage
)
ML Property damage Damage to buildings and
ﬁg?aa:g Sertrelele impacts on businesst Infrastructure Landslides
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SECTION FAZARD MITIGATION GOALS

The Littleton Local Hazard Mitigation Planning Team reviewed and discussed the goals from the
2017 Hazard Mitigation Plan for the Town of Littleton. All of the goals were found to continue to

be reflective of the Towmduwalhazand mitigation. &ndfl and c o
goal was added to reflect need further mitigate invasive specifies. All of the goals are

considered critical for the Town and they are not listed in order of importance.

Goal I Prevent andeduce the loss of life, injury, public health impacts and property damages
resulting from all major natural hazards.

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

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

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

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

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

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

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

Goal 9 Consider the potential impacts of future climate change. Incorporate climate
sustainability and resiliency in hazard mitigation planning.

Goal 10: Address priority populations in the hazard mitigation process, including outreach and
engagement, analysis of hazard impacts, and development and implementation of mitigation
measures.

Goal 11: Take proactive measures to manage trees, and invasive species and their impacts on
public and private properties.
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SECTION 6: EXISTING MITIGATION MEASURES

The existing protections in the Towhittietonare a combination of zoning, land use, and
environmental regulations, infrastructure maintenancaraimége infrastructuremprovement
projects. Infrastructure maintenance generally addresses localized drainage clogging problems,
while large scale capacity problems may require pipe replacement or invert elevation
modifications. These more expensive projects are subjeeictapital budget process and lack

of funding is one of the biggest obstadiesompletion ofome othese.

The Town's existing mitigation measwkghvere in place prior to the original 2G1Plan,are
listed by hazard type here and are summarized in Td@delow.

Mitigation Measures Relating to Multiple Hazards

There are several mitigation measures that impact more than one hazard. These include the
Comprehensive Emergency Management Plan (CEMP), the Massachusetts State Building Code and
participation in a local Emergency Planning Committee.

Comprehensive Emergency Management Plan (CEMP)

Every community in Massachusetts is required to have a Comprehensive Emergency Management
Plan. These plans address mitigation, preparedness, response and recovery from a variety of
naturalandmama de emergencies. Littl|l atdonds CEMP i s

Massachusetts State Building Code

The Massachusetts State Building Code contains many detailed regulations regarding wind loads,
earthquake resistant design, fleptbofing and snow loads. Thiewn of Littletohas adopted

the 0Stretch Code. 6 For enhanced energy effic

Participation in the Local Emergency Planning Committee (LEPC)
Flood Related Hazards

National Flood Insurance Program (NFIP)

Littleton participates in the NFIP wviithpolicies in force as dflay 1, 2023. The reporting
period coversrbm 1978 to the present day. The following information is provided fordha
of Littleton

The following information is provided for the Towhiibieton

Flood insurance policies in force (aMaf 1, 2023) 11
Coverage amount of flood insurance policies $4,324,000
Substantial Damage Claims Since 1978 0
Total losses (all losses submitted regardless of the status) 14
Total paymentéTotal amount paid on losses) $101,007

The Town complies with the NFIP by enforcing floodplain regulations, maintaioidatep
floodplain maps, and providing information to property owners and builders regarding
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floodplains and building requirement$ie Zoning Enforcement Officer enforces the requirements
of the floodplain regulations under the National Flood Insurance Program.

Since 1978 there have been no claims paid for substantial damage in Littleton (see table above).
The Town implements the Substantial Improvements/Substantial Damages provisions of the
floodplain management regulations as required per the NFIP (CFR ;TRE%469 through 65)

and Massachusetts State Building Code (780CMR). The Town will also coordinate with State Flood
Hazard Management Program staff to assure that proper practices are followed and that a post
disaster plan will be in place to implemefit2ubstantial Improvements/Substantial Damages
provisions.

Other Flood Mitigation Measures

a) All streets are sweptwviceper year. The Highway Department begins as soon as possible
in the spring. The Department has sufficient equipment for sweeping and does the
sweeping irhouse, although a small portion was contracted out in past years.

b) The Highway Department does sand the roads in the winter, but not in excessive amounts.

They mix magnesium chloride with salt to work faster at colder temperatures. All 1300

catch basins are cleaned yearly.

The Highway Department is mappstgrmwater outlets with GPS.

The town uses a trapper to mitigate beaver activity as necessary. A permit to do so is

required by state law through the local Board of Health.

The town has floodplain regulations (Chapter 173 Zoning, Article XVI Wetlands and

Floodplain Regulations) that restrict certain activities and require a special permit for

activities located within a flood zone.

The town has a wetlands protection bylaw (Chapter 171) to protect resource areas in and

around wetlands.

The Massachusetts Stormwater Policy is applied to developments within the jurisdiction of

the Conservation Commission.

h) The subdivision regulations encourage a preliminary submission to discuss development
issues ufront with the Planning Board prior to a significant investment in design efforts.
Runoff from subdivision developments may not increase in proposed candrgoiingn
in existing conditions for the-g&ar storm. Pipes and detention basins must be designed
for the 25year storm and culverts must be designed for thgezl storm event.

i) The town has Site Plan review requirements (Chapter 173 Zoning, Article IV Site Plan
Requirements). The drainage requirements for site plans must meet those stated in the
subdivision regulations.

1) The Aquifer Protection District (Chap. 173 Zoning, Article XIV Aquifer and Water Resource
District) requires a permit for any development with 15% or greater impervious coverage.
Recharge is required in the aquifer protection district where feasible.

k) A consultant prepared a Leimpact Development (LID) guide for the Water Department
and Town Meeting in 2007 approved to include usage of the recommended LID
techniques to the maximum extent practicable for all developments within the aquifer
protection dstrict.This is now required for all development.

1) The town has acquired land for open space protection. The Water Department has a
land acquisition fund. The Town recently purchased 87 acres of Hartwell property and a
conservation restriction on 85 acres of Prouty Woods. The Conservation Commission and
Littleton Conservation Trust also purchase and/or oversee conservation areas in the town.

m) The town adopted the Community Preservation Act with a 1% surcharge in May of 2007.

e s

e P&
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n) The town continues to implememBs4which includes public education programs. The
Water Department provides education on stormwater such as: a stormwater media
campaign, articles in the Watts and Drops newsletter, information posted on the Water
Department website, and a traveling stormavatisplay posted around town.

0) The May 7, 2024, Annual Town Meeting votegtwchase the 36.49 acre Webster
Property for conservation purposes from CPA funds

Flooding: ExistingSiteSpecificMitigation

The following sites were identified by Town staff as areas that have experienced more significant
flooding in the past. The numbers in parentheses refer to the Areas of Concern on Map 8 in
Appendix A.

Beaver Brook/Great Road (1)

Beaver Brook at Great Road (a state highway) has not overtopped in heavy rains. At times there
will be high water in thdrook,but overtopping does not occur (Jeff Patterson, Police Dept, has
never seen it overtopped. The cause of the flooding is due more to the fact that it is within a
floodplain area than it does with inadequate drainage infrastructure.

King Street (2)

The stream located near a floodplain at this King Street location has caused Sladaldeg in

the past. Cupp and Cupp installed two undersized culverts on a private driveway off of King
Street that causé some flooding. Note that King Street is a state highway.

Nashoba Road (3)

Nashoba Road had routinely flooded, often dud&aver activity. This site is also located near

a floodplain. The town raised the road approximately 2.5 feet at its lowest point by installing

retaining walls and fill slopes for a total length of 2400 feet, and the road was repaved in the

Fall of 2022.This solution has appeared to alleviate the problem. Water still comes up on to

GKS SR3IS 2F GKS NRIFIRX odzi R2SayQi Ft22R GKS N.

Gilson Road (12)
Gilson road by the train tracks has been having issues with beaver problems, this has required
drains to be cleaned. This has not overtopped the road &@n area that needs to be checked.

Dam Failures

a) DCR dam safety regulatioBAll dams are subject to the Division of Conservation and
Recreationds dam saf et ynspeaededulartyandn s . The
reports filed with the DCR Office of Dam Safety.

b) Permits required for constructibState law requires a permit for the construction of
any dam.

Wind-RelatedHazards
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a) Acontractingagencgct s as towndés Tree Warden. TI
around town and concentrate mostly on dead tree removals. They remove
approximately 75 to 125 trees per year. They also have a roadside mower to
keep vegetation back from the edge of pavement.

b) The Light Department helps with the larger tree removals and trims around the
wires. They have a muear plan trimming program (approximately a 5 year
cycle) to go over their whole system.

c) The Highway Department also has a brush chipper and access to two additional
brush chippers from the Light Department. They do not Rawasa capability
for stump grinding, but contract out yearly for stump grinding needs.

WinterRelatedHazards

a) The Highway Department provides standard snow plowing operations, including
salting and sanding. They are in the process of using a liquid deicer (Magnesium
Chloride) in order to minimize sand usdgerrently in the process of exploring a salt
brine preapplication that would require no sand.

b) They have enough storage space for the snow, including the parking area of a town
owned field that has a parking area at/SRussell Street, and towwned land
located at 500 Great Road Additional space at the Littleton Transfer Station, 38
Spectacle Pond Road and the intersection of Pickard Lane and Great Road has been
identified.

Brush FireRelatedHazards

a) Town bylaws allow controlled open burning in accordance with state regulations, but a
permit is required from the Fire Chief for each day of intended burning.

b) The Fire department reviews all subdivision and site plans for compliance with site
access, water supply needs, and all other applicable regulations.

c) The Fire Department maintains a website with substantial public education on fire
prevention at:
http://www.littletonma.org/content/19735/19465/26710/26714/default.aspx

Geologic Hazards

Earthquakes

a) The middle school and high school are new buildings with backup power that could act
as shelters if necessary.

b) The town does have an evacuation plan as specified in its Comprehensive Emergency
Management Plan (CEMP).

c) Rivers and ponds in town are available to be tapped into for water supply if
necessary.

d) A tanker task force is availablerdugh State Fire mobilization. FEMA ha2 8
tankers that can be deployed anywhere in the US within 72 hours.
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The El Paso gas company monitors provides educational information and training on
hazard mitigation for its Tennessee Gas Pipeline.

Landslides

a)

The subdivision regulations do have maximum slope requirements for new roads.

Chapter 1470f the Tow€@ode, Soil Removal, states a permit is required for moving large
amounts of soil to or from a site

MULTIHAZARD MITIGATION MEASURES

The Town of Littleton has several mitigation measures in place that address more than one hazard.
Major issues in preventing natural hazards in Littleton are the ability of the Fire and Police
departments to operate efficiently, or at all, in outdatedilfaes in the event of a significant

natural hazard.

a)

b)

MultiDepartment Review of Developnéekfisitipledepartments, such as Planning,
Zoning, Health, Highway, Fire, Police, and Conservation, review all subdivision and site
plans prior to approval.

Comprehensive Emergency Management Plan §E&i)community in

Massachusetts is required to have a Comprehensive Emergency Management Plan.
These plans address mitigation, preparedness, response and recovery from a variety
of natural and maimade emergencies. These plans contain importantatiform
regarding flooding, dam failures and winter storms. Therefore, the CEMP is a
mitigation measure that is relevant to many of the hazards discussed in this plan. The
CEMP is available online through seaacess for town personnel.

Enforcement of the State Building @odee Massachusetts State Building Code
contains many detailed regulations regarding wind loads, earthquake resistant design,
flood-proofing and snow loads.

Local Emergency Management Planning Committee (LEPC)

The middle school and high school are new buildings with backup power that could act
as shelters if necessary.

The town has a backup 911 system in Ayer, and redundant emergency communications
systems. THeolice Department recently updated its communications network with new
radio consoles and toweihe main antenna is at the water tower and the backup
antennas are at the Fire and Police Stations.

Existing mitigation measures are summarized in F2aldelow.
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Table42: Existing Mitigation Measures

Mitigation Measure Area Effectiveness / Updates and or
Covered Comments Improvements since 2017
Plan
FLOOD RELATED HAZARDS
A) Participation in the Town-Wide Effective/11 policies
National Flood Insurance in force
Program
B) Annual street sweeping Flood Effective Sweep twice a year
Mitigation
C) Annual catch basin Town-Wide Effective
cleaning
D) Ongoing drainage system | Flood Effective, six drainage
upgrades and Mitigation projects completed
maintenance since the 2010 update
E) Stormwater system Town-Wide Effective
mapped in GIS
F) Beaver mitigation Flood Effective Concord water is handling thg
Mitigation beavers that bother Nagog
Reservoir All being managed
by the Boardof Health.
G) Wetlands and Flood Plain | Town-Wide Effective Will need to changed with the
Regulations new FEMA maps in 2025.
H) Wetlands Protection Town-Wide Effective
Bylaw
I) Massachusetts Town-Wide Effective, expanded
Stormwater Policy town-wide
J) Stormwater Town-Wide Effective, expanded These regs are set to change
Requirements in town-wide in the coming year.
Subdivision Regulations
K) Stormwater Town-Wide Effective These regs are set to change
Requirements in Site in the Com|ng year.
Plan Review
L) Aquifer Protection District | Town-Wide Effective Updated the boundaries of
the district, to better protect
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ground water beaver brook
wells.

M) LID Guidebook produced
for the Water Department

Town-Wide

Effective, now
required for all
development

N) Land Acquisition: Town-Wide Effective The Town equired Williams
Property-35 acres.
The Townacquired Browns
Woods through MVP Action
Grant about 22 acres.
Tthe May 7, 2024, Annual
Town Meeting voted to
purchase the 36.49 acre
Webster Property for
conservation purposes from
CPA funds
O) Community Preservation | Town-Wide Effective On going discussion about if
Act the 1% should change.
P) Public Education on Town-Wide Effective Renamed MS 4
stormwater through the
NPDES Phase Il program
Q) Culvert upgraded by the King Street Effective
Town. (2)
R) Road raised by the Town. | Nashoba Effective
Road (3)
S) New culvert installed by Newtown Reduced flooding
the Town. Road (7)
DAM HAZARDS
T) DCR Dam Safety Town-Wide Effective
Regulations
U) Construction permits Town-Wide Effective
required
WIND HAZARDS
V) Tree Maintenance Town-Wide Effective Gone from contractors to a

Program by the Highway
Dept.

tree crew now
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W) Tree Maintenance Town-Wide Effective

Program by the Light

Dept.
X) Highway Department has | Town-Wide Effective

access to brush chippers
WINTER HAZARDS
Y) Snow removal Town-Wide Generally effective, Starting to look at Salt Brine

operations, liquid deicer
(magnesium chloride);
reduce sand usage

extreme snow in 2015
was a challenge

preapplication, no sand

Z) Sufficient snow storage
space

Town-Wide

Generally effective,
extreme snow in 2015
was a challenge

GEOLOGIC HAZARDS

AA) Middle and High school
are new buildings with
backup power that can
act as shelters

Townwide

Effective

BB) Evacuation plan in CEMP

Town-Wide

Effective

CC)Rivers and ponds can be
tapped into for firefighting
if necessary

Town-Wide

Effective

DD)Tanker task force
available through State
Fire mobilization.

Town-Wide

Effective

EE) El Paso gas company
monitors and provides
training for its gas
pipeline.

Town-Wide

Effective

FF) Maximum slopes for
subdivision roads

Town-Wide

Effective

GG)  Soil removal permits
required

Town-Wide

Effective

Selectboard updated this law

HH)Massachusetts Building
code enforced by the
Town

Town-Wide

Effective for new
construction and
major renovations

BRUSHFIRE HAZARDS

[I) Burning Permits- Open
Burning Permits required

by the Fire Department

Townwide

Effective
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JJ) Development Review
the Fire Department

reviews all development
plans for fire safety

Townwide

Effective

KK) Fire Department provides
public education on its
website

Town-Wide

Effective

MULTIHAZARDS

LL) Multi-department review
of developments

Town-Wide

Effective

MM)  Comprehensive
Emergency Management
Plan (CEMP)

Town-Wide

Effective

NN)Enforcement of State
Building Code

Town-Wide

Effective

00) Local Emergency
Management Planning

Committee (LEPC)

Town-Wide

Effective

PP) Middle and High school
are new buildings with
backup power that can
act as shelters

Town-Wide

Effective

QQ) Back-up 911 system
in Ayer, redundant
emergency
communications systems,
and recent upgrades to
the Police Department
communications network

Town-Wide

Effective

All radio systems for police
are digital and all new

DROUGHT HAZARDS

SSA newwellis currently
being built for redundancy

Townwide

Not yet completed

EXTREME TEMPERATURE HAZARDS

TT)Community room at fire
station is used for shoterm
emergency temps and
middle school is used for lon
term extreme temps and
they use the Littleton
volunteerCorpfor these
things.

Townwide

Effective
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Local Capabilities for Implementation

Under the Massachusett s ditletdne anthaiZed to ddloptaed Ru |l e,
from time to time amend a number of | ocal byl
capabilities to mitigate natural hazards. These include Zoning Bylaws, Subdivision and Site Plan
Review Regulations, Wetlands Bylaws, Hd@digulations, Public Works regulations, and local
enforcement of the State Building Code. Local Bylaws may be amended each year at the annual
Town Meeting to i mpes andehangds ® mosoreguldiians simgplp reduirel i t i
a public hearing and a vote of the authorized board or commisdienTown dfittletorhas

recognized several existing mitigation measures that require implementation or improvements,

and has the capacitiyased on these Home Rule poweitkin its local boards and departments

to address these.

The new zoning and regulatory measures identified in this plan include adoptindghugtet;

flexible development zoning provisions, alternative design requirements to reduce impervious
surfaces, adding slope stabilization requirements to site plaaw,eand adopting binding

operation and maintenance agreements for private drainage facilifiesLittletonDepartment

of Public Works will address the needs for catch basin cleaning, repairs and upgrades to
drainage i nfr ast r gBdardwiltaddressihe apddtes o thé Masté? Plann n i n
and implementation of the Zoning Ordinance, Floodplain District, and Subdivision Rules and
Regulations. The Conservation Commission will oversee implementation of the Wetlands Bylaw
and the Open Space &i. TheDept.of Public Works together with the Planning Board and
Conservation Commission will coordinate implementation and enforcement of the Stormwater
Bylaw.
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SECTION 7: MITIGATION MEASURES FROM THE 2017 PL

IMPLEMENTATION PROGRESS ORFPREYIOUS PLAN

At a meeting of the.ittletonHazard Mitigation Planning Committee, Town staff reviewed the

mitigation measures identified in thelZ( ittletonHazard Mitigation Plan and determined

whether each measure had been implemented or deferred. Of those measures that had been
deferred, the committee evaluated whether the measure should be deleted or carried forward

into this Hazard Mitigation Pl&024 Update. The decision on whether to delete or retain a
particul ar measur e was btobtledontnmed relevancecoo mmi t t e e
effectiveness of the measure and whether the deferral of action on the measure was due to the
inability of the Town to takaction on the measure. TaB{g summarizes the status of mitigation
measures, and mitigation projects completed are described in more detail below.

Table 4: Status of Mitigation Measures

CURRENT STATUS FOR THE 2024

Mitigation Measure

Priarity in PLAN UPDATE
2017 Plan
FLOODNG MITIGATION

Pursue Open Space High . Keep in plan
purchases of Joyce Partially Completed update Town ¥
Williams property, creat criteria for
surplus Mass DOT purchase of open
property, space parcels
Boxborough Rd including
Area flood mitigation
Revise Open Space High _ _
Development bylaw, Partially completel Keep in plan
adopt clusteby-right TheTownhas not adopted | update Adopt open

cluster by right by law space development

by right

Adopt flexible High . Keep in plan update
development zoning ?ﬁg:%l\l/)\;ncg?g?ég'villa o Continue to develop
provisions common med-%sed dis'?rict updated zoning

and King Street Common

mixedusedistrict
Provide alternative High Completed Sorm water Delete from plan
designrequirements for bylaw was adopted update
impervious surfaces
Require binding High Completed Delete from plan
operation and Storm water by law covers| update
maintenance plans for this
impervious surfaces
Include slope High Completed
stabilization Delete from plan

update

96



TOWN OF LITTLETON HAZARD MITIGATION PLAN

DRAFT2024 UPDATE
requirements in site
planning
Drainage Improvements] High Completed
New Estate Rd., Nagog The drainagenasbeen fully| Delete from plan
Hill Rd. reconstructedithnew update
basins
Implement beaver contrd High Partially completed _
measures. A few beaver deceivers Keep in plan update
installed agreatest culver | andadd
crossing development o&
beaver managemen
plan

WINTER HAZARDS MITIGATION

Locate additional
snow storage areas
for backup use
during significant
snowfall events.

Medium

Completed

Delete fromplan
update

Locate storage for one
year of salt usage

Medium

Not Completed

No longer apriority. The
Town has adequate
facilities.

Delete fromplan
update

BRUSHFIRE MITIGATION

Maintain fire access High Partially Completed Keep in planupdate
roads at Oak Hill, Long : - :

? Oak Hill Road was done | The Town il continue
Lake, Yapp Conservation but the other re not. | these endeavors
Land, and NE Forestry utthe others were not.
Foundation Property
Public Education on Bruslf High Partially Completed

Fire Prevention

Yearly public education
is done for residents who
obtain anopenair
burningpermit.

Keep in plan update
continue and expand
upon thesefforts

EARTHQUAKE MITIGATION

Conduct feasibility study
on how to make town
facilities earthquake
resistant.

Medium

Not completed

Keep in planupdate

EXTREME TEMPERATURE MITIGATION
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Promote green roofs and
cool roofs Towrwide

Medium

Partially completed
Several liildings are
currently being installed
with green roofs, including
the emergency
management building, thg
library, and the senior

center.

Keep in plan update
the town will continug
to add green roofs tg
futuremunicipal
buildings.

DROUGHT MITIGATION

Include drought tolerant _ Keepin plan uodat
landscaping in site plan High Not completed Conﬁdeﬂrougﬁt ¢
review resistant grass seed.
Partially completel Keep in plan update
Provide education on High The LittletolVater enhance the Boxboro
drought and water use Districtworks with and Littleton water
Boxboro on initiative to conservation
educate on water project region wide
conservation.
DAM MITIGATION
Implement beaver High Keep in planupdate
management as required. Not completed reate Beaver
Management l&n as
mentioned in the
flooding mitigation
section
WIND MITIGATION MEASURES
Install fiber backup to High
radio system between Poli Completel Remove from plan
and CedarHill tower
CLIMATE RESILIENCE/ADAPTATION
Include sustainability in High Keep in planupdate;
planning efforts Partially completed The obwn wil continue
Town hs worked to includd to make climate
sustainability in the Maste| considerations and
Plan and Open Space sustainability a
Recreation Plan. priority in the
budgeting and capitol
investment plans.
Include climate High Keep in plan update;
consideration in master Partially complete explore producing a
plan process. This &s been included in | ClimateActionPlan
the Master Plan. usingthd own 6 s
climate action
committee.
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As indicated on Tabk3, Littleton made good progress on implementing mitigation measures
identified in the 20X Hazard Mitigation PlanSeveral projects have been completied]uding
drainage improvements at New Estate Road and Nagog Hill Resdlation of afiber backup

to the radio systepsite plan review regulations on slope stabiliza@galmption of a stormwater
bylaw with operation and maintenance plans for impervious surfaces and alternative designs for
impervious surfaces, and withaton ofadditionalsnow storagareas Severallongerterm
measures were partially completed, inclugingchase of a major open space parcel, revision of
the Open Space Development bylaw, adoption of flexible zoning meabeaser control
measures, management of fire access rgaalslic education onildfire hazards, installation of
Green Roofs, public education on water use and droagtitinclusion of sustainability in the
Master Plan and Open Space Recreation Plan.

Moving forward into the nefive-year plan implementation period there will be many more
opportunities to incor pordetisormbkangpaoessesimet i gat i o
challenges the Town faces in implementing these measures are primarily due to limited funding

and available staff time. This plan should help the Town prioritize the best use of its limited
resources for enhanced mitigation of natural hazards.
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SECTION 8: HAZARD MITIGATION STRATEGY

WHAT IS HAZARD MITIGATION?

Hazard mitigation means to permanently reducalleviate the losses of life, injuries and
property resulting from natural hazards through {tergn strategies. These letggm strategies
include planning, policy changes, education programs, infrastructure projects and other activities.
FEMA currentlyal three mitigation grant programs: the Hazards Mitigation Grant Program
(HGMP), the Building Resilient Infrastructure and Communities (BRIC) grant, and the Flood
Mitigation Assistance (FMA) program. The three links below provide additional information on
these programs.

1 https://www.fema.gov/hazaremitigationgrantprogram

1 https://www.fema.gov/grants/mitigation/buildingesilientinfrastructureommunities

I https://lwww.fema.gov/floodmitigationassistancgrantprogram

According to FEMA Local MHuléizard Mitigation Planning Guidance, identified measures can
generally be sorted into the following groups:

1 PreventionGovernmenadministrative or regulatory actions or processes that influence the
way land and buildings are developed and built. These actions also include public activities
to reduce hazard losses. Examples include planning and zoning, building codes, capital
impiovement programs, open space preservation, and stormwater management regulations.

1 Property ProtectiorActionghat involve the modification of existing buildings or infrastructure
to protect them from a hazard or removal from the hazard area. Examples include
acquisition, elevation, relocation, structural retrofits, flood proofing, storm shutters, and shatter
resistant glass.

1 Public Education & Awarene&stiongo 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, and
schoehge and adult education programs.

1 Natural Resource Protectidwetionghat, in addition to minimizing hazdodsesalso
preserve or restore the functions of natural systems. These actions include sediment and
erosion control, stream corridor restoration, watershed management, forest and vegetation
management, and wetland restoration and preservation.

1 Structural Projectdctionghat involve the construction of structures to reduce the impact of a
hazard. Such structures include storm water controls (e.g., culverts), floodwalls, seawalls,
retaining walls, and safe rooms.

1 Emergency Services Protectetionshat will protect emergency services before, during,
and immediately after an occurrence. Examples of these actions include protection of warning
system capability, protection of critical facilities, and protection of emergency response
infrastructure.
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REGIONAL AND INTHROMMUNITY CONSIDERATIONS

Some hazard mitigation issues are strictly local. The problem originates primaritheavithin
municipality and can be solved at the municipal level. Other issues as®mtaunity 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 agemrcthree or more municipalities.

REGIONAL PARTNERS

In many communities, mitigating natural hazards is more than a local issue. The facilities that
serve these communities are complex systems owned and operated by a wide array of agencies,
government, and private entities. In Littleton, this includesotitimited to the Town of

Littleton, Massachusdispt of Transportation (MassDCahd the Massachusetts Bay

Transportation Authority (MBTH)e planning, construction, operations and maintenance of these
facilities are integral to the hazard mitigan efforts of communities. These agencies must be
considered the communitiesd regional partners
under the same constraints as communities do, including budgetary and staffing constraints and
numerous oapeting priorities. In the sections that follow, the plan includes recommendations for
activities to be undertaken by these other agencies. Implementation of these recommendations
will require that all parties work together to develop solutions.

REGIONAL ISSUES

Major facilities owned, operated and maintained by federal, state, regional or private entities in
LittletonincludeRoutes 2, 2A, 110, 119 and 495 (M&s31T); MBTA Commuter Rail Service to
Boston (MBTA9nd NaturalGas Line

NEW DEVELOPMENT AND INFRASTRUCTURE

As part of the process of developing recommendations for new mitigation measures for this plan
update, the Town considered the issues related to new development, redevelopment, and
infrastructure needs in order limit future risks. Taking into considerdtidn e expaosion @ s

LID and stormwater requirements tovithe, the Wetlands Bylaw enforced by the Conservation
Commission, the Comprehensive Plan, and the Open Space Plan, the town determined that
existing regulatory measures are takgmwpd advantage of local Home Rule land use regulatory
authority to minimize natural hazard impacts of developntemarities for the future include
furtherregulatorychangesind public education efforteward ensuring that future development
occurs in a sustainable mannBeaver control measures agidinage upgrades are also

priorities in this plan.

PROCESS FOR SETTING PRIORITIES FOR MITIGATION MEASURES

The | ast step in developing the Townds mitiga
mi tigation measure so as to guide the focus o
with the greatest potential benefit. At this stage inpifoeess, the Local Hazard Mitigation

Planning Team had limited access to detailed analyses of the cost and benefits of any given
mitigation measure, so prioritization is base
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existing and potential hazard impacts and an approximate sense of the costs associated with
pursuing any given mitigation measure.

Priority setting was based on local knowledge of the hazard areas, including impacts of hazard
events, the extent of the area impacted, and the relation of a given mitigation measure to the

T o wn 0 sin aglditian, the local Hazard Mitigation Planning Team also took into consideration
factors such as the number of homes and businesses affected, whether or not road closures
occurred and what impact closures had on delivery of emergency services lacdltheonomy,
anticipated project costs, whether amwironmental constraints existed, and whether the Town
would be able to justify the costs relative to the anticipated benefits.

Tableddbel ow demonstrat es t hpetenpal hazand mitigatbrat i on of
measures. For each mitigation measure, the geographic 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 evaluad in terms of:

Estimated Benefits

Action will result in a significant reduction of hazard

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

people and/or property from a hazard event

Estimated Costs

High Estimated costs greater than $250,000
Medium Estimated costs between $100,000 to $250,000
Low Estimated costs less than $100,000 and/or staff time

Mitigation Priority

Action very likely to have political and public support
and necessary maintenance can occur following the

High : o
project, and the costs seem reasonable considering
benefits from the measure

] Action may have political and public support and
Medium necessary maintenance has potential to occur follow
the project

3 Not clear if action has political and public support an

ow

not certain that necessaraintenance can occur
following the project

102



TOWN OF LITTLETON HAZARD MITIGATION PLAN
DRAFT2024 UPDATE

Table44: Mitigation Measure Prioritization

Geographic : . . Overall
Ve Estimated Benefit Estimated Cost Priorit

Mitigation Action

Flood Hazard Mitigation
1.Create criteria for future
parcels such dacluding
flood mitigation for
purchase of open space
parcels and interconnectec
and diverse open space
land
2. Review Open Space
Residential Development
bylaw, adopt clusteby-
right

3. Concentrate
development in existing Townwide High Low High

areas of development

4. Beaver control measure|
Create beaver mitigation TowRwide Medium Low Medium
plan

5, Review options for
extending wetlands buffer Townwide Medium Low Medium
zones

6. Conduct hydraulic
analysis of flow and
flooding issues in the Mill
Pond Area

7. Identifying more rain
gardens and water
retention basins on steep
slopes

8.Educate and make public
aware of watershed sbh
basins with signate at wate
divides

Wind Mitigation Measures
9. Installing wind resistant
windows in public buildings
Wildfire Mitigation

10. Maintainfire access
roads at Oak Hill, Long
Lake, Yapp Conservation
Land, and NE Forestry
Foundation Property

11. Public Education on Townwide
Brush Fire Prevention
Winter Storm Hazard Mitigation

Towrwide High Low High

Townwide High Low High

Mill-Pond Area High Medium High

Townwide Medium Low Medium

Townwide Low Low Low

Townwide Medium High High

Local High Low High

High Low High
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Table44: Mitigation Measure Prioritization

Mitigation Action

Geographic

Estimated Cost

Overall

12. Assessing sndeads on
flat building roofs.

Coverage
Townwide

Estimated Benefit

Low

Low

Priority
Low

Earthquake Mitigation

13. Conduct feasibility
study on how to make tow|
facilities earthquake
resistant.

Local

Medium

Medium

Medium

Dam Mitigation

14. Implement beaver
management plan as
required

Mill, Spectacle
Pond

High

Low

High

Extreme Temperature Miti

ation

15. The town will continue |
add green roofs and solar
canopies to future municip,
properties.

Townwide

Medium

Low

Medium

16. Update site plan
requirements to eliminate
heat islands in parking lots
and to increase shade.

Townwide

Medium

Low

Medium

Drought Mitigation

17. Include drought toleran
landscaping in site plan
review

Townwide

High

Low

High

18. Provideeducation on
drought and water use
continue and enhance the
Boxborougland Littleton
water conservation project
regionwide

Townwide

High

Low

High

19. Include rain barrels an
drought resistant grass
seeds in future projects

Townwide

Medium

Medium

Medium

20. Public Education on

reducing water consumptic
specifically regarding large
area water consuming lawi

Townwide

Low

Low

Low

Climate Resilience/Adaptation

21. Will continue to make
climate considerations and
sustainability a priority in
the budgeting and capital
investment plans.

Townwide

High

Low

High

22, Explore producing a
climate action

Townwide

High

Low

High
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Table44: Mitigation Measure Prioritization

Geographic : . . Overall
Ve Estimated Benefit Estimated Cost Priorit

Mitigation Action

plan/municipal sustainable
action plan using the
sustainability committee
INVASIVE SPECIES HAZARDS

23. Strategically reduce
invasive plants (e.g. garlic
mustard pull) and combine
with towAwide weeklong TownRwide Medium Low Medium
clearrup effort as is done
successfully in abutting
towns)

RecommendedMitigation Strategy

Therecommendedhitigationstrategy issummarized ifiable45, whichprovides the following
information about each recommended mitigation measure:

Description of the Mitigation Measudr&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 adjusted for inflation and for any changes
or refinements in the design of a particular mitigation measure.

Priorityd As described above and summarized in Tddlethe designation of high, medium, or
low priority was done considering potential benefits and estimated project costs, as well as other
factors in the STAPLEE analysis.

ImplementatioResponsibility The designation of implementation responsibility was done based
on a general knowledge of what each municipal department is responsible for. Itis likely that
most mitigation measures will require that several departments work together and asaifning st
is the sole responsibility of the governing body of each community.

Time Framé The time frame was based on a combination of the priority for that measure, the
complexity of the measure and whether or not the measure is conceptual, in design, or already
designed and awaiting funding. Because the time frame for this plan is fige tyeatiming for

all mitigation measures has been kept within this framework. The identification of a likely time
frame is not meant to constrain a community from taking advantage of funding opportunities as
they arise.

Potential Funding Sour@$his column attempts to identify the most likely sources of funding for

a specific measure. The information on potential funding sources in this table is preliminary and
varies depending on a number of factors. These factors include whether ortigateoomi

measure has been studied, evaluated or designed, or if it is still in the conceptual stages. MEMA
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and DCR assisted MAPC in reviewing the potential eligibility for hazard mitigation funding. Each
grant program and agency has specific eligibility requirements that would need to be taken into
consideration. In most instances, the measure will requirdarrof different funding sources.
Identification of a potential funding source in this table does not guarantee that a project will be
eligible for, or selected for funding. Upon adoption of this plan, the local team responsible for its
implementatioshould begin to explore the funding sources in more detail.

Additional information on funding sourd@he best way to determine eligibility for a particular
funding source is to review the project with a staff person at the funding agency. The following
websites provide an overview of programs and funding sources.

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

Massachusetts Emergency Management Agency (MEM&Yyrants page
http://www.mass.gov/dem/programs/mitigate/grants.htmas a useful table that
compares eligible projects for the Hazard Mitigation Grant Program and the Flood
Mitigation Assistance Program.
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Table45: RecommendedMitigation Strateg

Priority

Lead Agency

Cost*

FLOOD HAZARDS

Estimated Estimated
Timeframe

202429

Potential
Funding
Sources

. Create criteria

for future
parcels such as
including flood
mitigation for
purchase of
open space
parcels and
interconnected
and diverse
open space lang

High

Conservation
Commission
/Department

Low

2025/26

Town/Land
Grant/MVP

. Review Open
Space
Residential
Development
bylaw, adopt
clusterby-right

High

Planning

Low

202628

Town

. Concentrate

development in
existing areas o
development

High

Planning

Low

202429

Technical
Assistance
Program/Town

. Beaver control

measures
Create beaver
mitigation plan

High

Water

Low

2024
2029

Town

. Review options
for extending
wetlands buffer
zones

Medium

Conservation
Commission

Low

2027

Town

. Conduct

hydraulic
analysis of flow

and flooding

Medium

Department of
Public Works

Medium

2028

Town
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issues in the Mil
Pond Area

7. ldentifying more Medium Water Medium | 202426 | Climate
rain gardens Resiliency

and water . Grant/DEP
retention basins Grant

on steep slopes

8. Educate and Medium Water Low 2026 Town
make public
aware of
watershed sub
basins with
signate at water
divides

WINDEXTREME WEATHER

9. Installing wind | Medium Facilities Medium | 2028/29 | Town of
resistant Littleton
i i Capital
windows in budget,
public buildings

WILDFIRE HAZARDS

10. Maintain fire High Fire Low 2024 Town
access roads at 2029
Oak Hill, Long
Lake, Yapp
Conservation
Land, and NE
Forestry
Foundation
Property

11.Public Educatioy  High Fire Low 2024 SAFE Grant
on Brush Fire 2029
Prevention

WINTER HAZARDS

12. Assessing snow | Medium Facilities Low 2028 Town
loads on flat
building roofs.

13.
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GEOLOGIC HAZARDS

14.Conduct
feasibility study
on how to make
town facilities
earthquake
resistant

Medium

Facilities

Medium

2027

Town

DAM MITIGATION

15.Implement a
beaver
management
plan as required

High

Clean Lakes
Committee/Water

Low

202429

Town

EXTREME TEMPERATURE HAZARDS

16.The town will
continue to add
greenroofs and
solar canopies
to future
municipal
properties.

Medium

Sustainability
Committee

Low

20242029

Town

17.Update site plan
requirements to
eliminate heat
islands in
parking lots and
to increase
shade.

High

Planning

Low

2026

Town

DROUGHMAZARDS

18.Include drought
tolerant
landscaping in
site plan review
including a look
at drought

High

Planning

Low

2026

Town
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resistant grass
seed

19.

Continue and
enhance the
Boxboro and
Littleton water
conservation
project region
wide

High

Water

Low

20242029

Town

20.

Include rain
barrels and
drought resistant
grass seeds in
future projects

Medium

Water

Medium

2027

Water Dept.

21.

Public Education
on reducing
water
consumption
specifically
regarding large
area water
consuming lawns

Medium

Water

Low

202526

Water

CLIMATE RESILIENCE/ADAPTATION

22.

Will continue to
make climate
considerations
and sustainability
a priority in the
budgeting and
capital
investment plans,

High

Office of Town
Administrator

Low

2024
2029

Town

23.

Explore
producing a
climate action
plan/municipal
sustainable actiof
plan using the
sustainability
committee

High

Planning

Low

2024

Town/DOER
Grant
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INVASIVE SPECIES HAZARDS

24,

Strategically
reduce invasive
plants (e.g. garlic
mustard pull) and
combine with
town-wide week
long clearup
effort as is done
successfully in
abutting towns)

High

Conservation
Commission

Medium

2024
2029

CISMA Grant
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SECTION 9: PLAN ADOPTION AND MAINTENANCE

Plan Adoption

TheLittletorHazard Mitigation Pla2024 Update was adopted by the Board of Selectmen on
[ADD DATE]. See Appendix D for documentaiibe. plan was approved by FEMA on [ADD
DATE] for a fiveyear period that will expire on [ADD DATE].

Plan Maintenance

MAPC worked with the Littleton Hazard Mitigation Team to prepare this plan. After approval of
the plan by FEMA, the local Team will meet on a regular basis to oversee implementation of the
plan and prepare for the next plan update. Additional members doeilddded to the local
implementation team from othtewndepartments, local businesses;profits, and institutions.

The town will encourage public participation during the ngeab planning cycle. As updates

and a review of the plan are conducted by the
website, and any meetings of the Local Team will be publictedati accordance withe town

and state open meeting laws. The posting will include a mechanism for citizen feedback such as an
e-mail address to send comments.

Implementation Schedule

Mid-Term Survey on Progrdsthe coordinator of the Hazard Mitigatibnplementation Team

will prepare and distribute a survey in year three of the plan. The survey will be distributed to all
of the local implementation group members and other interested local stakeholders. The survey
will poll the members on any changesemisions to the plan that may be needed, progress and
accomplishments for implementation, and any new hazards or problem areas that have been
identified.

This information will be used to prepare a report or addendum to the local hamgdtion

plan in order to evalwuate its effectiveness i
need to be updated in the next plan. The Hazard Mitigation Implementation Team, coordinated

by the Commissioner of Public Works, will have primapporssibility for tracking progress,

evaluating, and updating the plan.

Beqgin to Prepare for the next Plan Updaté- EMAG6s approval of this pla
by which time an updated plan must be approve
approved plan status and its eligibility for FEMA mitigation gr&men the lead time needed

to secure funding and conduct the planning process, the Hazard Mitigation Implementation Team

will begin to prepare for an update of the plan year threeThis will help the Town avoid a

lapse in its approved plan status and gtaligibility when the current plan expires.

The Hazard Mitigation Implementation Tedthuse the information from the Midrm progress
review to identify the needs and priorities for the plan update and seek funding for the plan
update process. Potential sources of funding may include FEMKdter Mitigation grants and
the Hazard Ntigation Grant Program. Both grant programs can pay for 75% of a planning
project, with a 25% local cost share required.
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Prepare and Adopt an Updated Local Hazard Mitigation Ri@mce the resources have been
secured to update the plan, the Hazard Mitigation Implementation Team may decide to
undertake the update themselves, contract with the Metropolitan Area Planning Council to update
the plan or to hire another consultant. Hewveéhe Hazard Mitigation Implementation Team

decides to update the plan, the group will need to review the current FEMA hazard mitigation
plan guidelines for any changes. ThiletorHazard Mitigation Plan Update will be forwarded

to MEMA and DCR for review and to FEMA for approval.

Integration of the Plans with Other Planning Initiatives

Upon approval of the.ittletorHazard Mitigation Pla@017 Update by FEMA, the Local Hazard
Mitigation Team will provide all interested parties and implementing departments with a copy of
the plan and will initiate a discussion regarding how the plan can be integrated into that
depart ment s o n gnam, theplawwill bk reviewed tand discussed with the
following departments:

Fire

Emergency Management

Police

Highway

Light and Water

Planning

Conservation

Parks Recreationand Community Education

Health

Building

Other stakeholders that will m®ordinated will include land conservation organizations,
watershed groups, business groups, and nonprofit institutions.

=2 =448 _8_8_8_98_°._9

Moving forward, the Hazard Mitigation Plan 2023 Update will be integrated into adven
plans and policies as they are updated and renewed, including the Master Plan, Open Space and
Recreation Plan, Capital Investment Program and Comprehensive Emergency Management Plan
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SECTION 10: LIST OF REFERENCES

Town of Littleton, Annual Repor220

Code of the Town of Littleton

Town ofLittleton Master Plan 20

Town of Littleton Plan for 2030 (public input)

Town of Littleton Open Space and Recreation Plan, 2016
Town of Littleton Capital Plan 2017 Review of Requests

Environment America Research and Policy Céfiten It Rains It Pou$lobal Warming and
the Increase in Extreme Precipitatidp,2012

FEMA, Flood Risk Report, Concord River Watershed, 2/27/2013

FEMA, Flood Insurance Rate Map#fiddlesexCounty, MA, 2012

FEMA, Local Mitigation Plan Review Guide; October 1, 2011.

MA Emergency Management Agency, Stieard Mitigation Pla2013

MA Geographic Information SystdicConnell Land Use Statis?ig85

MA Office of Dam Safety, Inventory Bfassachusetts Dams

Metropolitan Area Planning Council, Geographic Information Systems Lab

New England Seismic Network, Weston Observattny//aki.bc.edu/index.htm

Northeast States Emergency Consortium, wéligitéwww.nesec.org/

NOAA, National Climatic Data Center, website
Union of Concerned Scienti€snfronting Climate Change in the U.S. Nort26ast
U. S. Census, 20, American Community Survey

USGS, National Water Information Center, website
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APPENDDA: HAZARD MAP SERIES

The MAPC GIS (Geographic Information Systems) Lab produced a series of maps for each
community. Some of the data came from the Northeast States Emergency Consortium (NESEC).
More information on NESEC can be fouridtat//www.serve.com/NESECDue to the various

sources for the data and varying levels of accuracy, the identification of an area as being in one
of the hazard categories must be considered as a general classification that should always be

supplemented with more local knowledge.

The map series consist$vadlvemap panels displaying the following information:

Map 1. Population Density

Map 1a. Environmental Justice

Map 2. Land Use

Map 3. Flood Zones

Map 3b. Flood Claims from March 2010 Disaster Declaration
Map 4. Earthquakes and Landslides
Map 5. Hurricanes and Tornadoes
Map 6. Average Snowfall

Map 7. Composite Natural Hazards
Map 8. Local Hazard Areas

Map 9 Land Surface Temperature
Map 10 Wildfires

Map 1: Population Densiffhis map uses the US Census block data for 2020 and shows
population density as the number of people per acre in seven categories with 60 or more

people per acre representing the highest density areas.

Map 1b: Environmental Jusdidédis map shows Environmental Justice (EJ) populations using 2020
data. EJ designations from the State include English isolation, income, and minority residents.

Map 2: LandU€&T hi s map shows | and
Cover/Land Uselataset.

coverlaaxnd

|l and us

Map 3: Flood Zon@&3 he map of flood zones used the FEMA NFIP Flood Zones for Middlesex
County as its source. For more information, refer to the FEMA Map Service Center website
http://www.msc.fema.govThe definitions of the flood zones are described in detail on this site
as well. The flood zone map for each community also shows critical infrastructure and

municipally owned and protected open space.

Map3b: Flood Clai@3 his map shows flood insurance and disaster claim records from March
2010. The March 29, 2010 federal disaster declaration associated with severe rainfall and

flooding triggered the | aunch of
Individual Asistance Program through which residential property owners, businesses, and

institutions without flood insurance were eligible to apply for relief to pay for-sttatad

expenditures and repairs
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Map 4: Earthquakes and Landslides (Regibhilmap depicts landslide risk and recorded
earthquake epicenters in the community and surrounding fEig®mformation came from

NESEC. For most communities, there was no data for earthquakes because only the epicenters of
an earthquake are mapped.

The landslide information shows areas with either a low susceptibility or a moderate
susceptibility to landslides based on mapping of geological formations. This mapping is highly
general in nature. For more information on how landslide susceptibilityaypasd, refer to
http://pubs.usgs.gov/pp/p1183/pp1183.html

Map 5: Hurricanes and Tornadoes (Redidimad) map shows the spatial characteristics of several
different meteorological properties and past events in the community and surrounding region. The
map includes the storm tracks for both hurricanes and tropical storms. This information must be
viewed incontext. A storm track only shows where the eye of the storm passed through. In most
cases, the effects of the wind and rain from these storms were felt in other communities even if the
track was not within thaommunity. This map also shows the location of tornadoes with a
classification as to the level of damages. What appears on the map varies by community since

not all communities experience the same-veladed events. These maps also show the 100

year wind speed and areas that could be inundated by storm surge during a hurricane, if any.

Map 6: Average Snowfall (Regionalis map shows the average snowfall in the community and
the surrounding region.

Map 7: Composite Natural Hazards (Regidra$) map shows four categories of composite
natural hazards. The hazards included in this map arey@80wind speeds of 110 mph or
higher, low, and moderate landslide risk, FEMA Q3 flood zones (100 year and 500 year) and
hurricane surge inundation areAseas with only one hazard were considered to be low

hazard areas. Moderate areas have two of the hazards present. High hazard areas have
three hazards present and severe hazard areas have four hazards presen

Map 8: Local Hazard AréaBor each community, locally identified hazard areas are overlaid
on an aerial photograph. The critical infrastructure sites and planned development areas are
also shown. The source of the aerial photograph is Mass GIS.

Map 9: Land Surface TemperaMrA P C6 s St at ewi de Land Surface Te
was created by combining estimates of surface temperature from days in 2018, 2019, and

2020 where the daily air temperature maximum exceeded 70 degrees Fahrenheit. The

Statewi de LST Itanddpicts thedSRhdighess IoS® indexaredsan each Regional
Planning Agency (RPA) region. The data was generated by identifying pixels whose LST index
values are equal to or greater than 95% of LST index values in the yagiodrthen

delineating cohesive regions where pixels meet this criterion as polygons. Map 9 represents the
OHot Spotso6 relative to the MAPC region, mapp
Dat a b20568@ms tree canopy data

Map 1: Wildfire® This map shows wildfire risk to the community using USDA data. Wildfire risk is
classified as very low, low, moderate, high, and very high.
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Map 1:
Population Density

FEMA Hazard
Mitigation Planning Grant

LITTLETON, MA

@ Crifical Infrastructure® @ Water Bodies
3 Development Areas 2~ Commuter Rail
* See details in separate table

Census 2020 Block Groups

Population Density: People per acre

0 or No Data
g™ 0.1.50
™ 5. 150
o™ 151 - 300
o™ More than 30

The s for planning g
s not adequare for legal boundary definition, regulatory
interpretation, or parcel-level analyscs.

Produced by MAPC Data Scrvices
60 Temple Place, Bostan, MA 02111 (617) 451-2770

Data Sources:
Metrigolitan Arec Planning Councl (14APC)

Massachusetts Geographic Information System (MassGIS)
tm

UsS. Decennial Census
LITTLETON, mA
Date: 2/9/2024
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Map la:
Environmental Justice

dcr
rﬂv ®

FEMA Hazard
Mitigation Planning Grant

LITTLETON, MA

@ Critical Infrastructure® @ Water Bodies

[7] Development Areas 2~ Commuter Rail
* See details in separate table

Environmental Justice Populations 2020
EJ Criteria Description

™ English isolation

™ income

5™ income and English isolation

= Minority
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