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SECTION BXECUTIVE 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 tends to focsimost on flooding, the most likely natural hazard to impact these communities. Other common
O2y OSNya IINB G(GKS AYLI OGa 2F SEGNBYS KSIFGXZ RNRAAKGZ | )
will affect natural hazards. Warming tempeua¢s will fuel changing precipitation patterns and an increasing frequency
and intensity of severe storms. The Federal Disaster Mitigation Act of 2000 requires all municipalities that wish to be
eligible to receive FEMA funding for hazard mitigation graietadopt a local muklhazard mitigation plan and update

this plan in fiveyear intervals.

PLANNING PROCESS

This is an update to the most receitrenthamHazard Mitigation Plan, which was approved by the TowiNovwember
20,2018 The original plan was approved by FEM20@0. The Hazard Mitigation Plan update was led byWhrentham
[20Ff 1T FTIFENR aAdGAdlrdAazy tfrlyyAy3a ¢SEY 62N a[ 2O0IFirg ¢S
Economic Development, DPW, Health, Engineering, Conservation, PolicBJasmmihg The Local Team met on the

following dates:

1 September 9205

9 December 9205

1 March 3 20%

T June 252056
¢tKS [20Ff ¢SIY RA&AOdza&SR dzZLRIFGS&a G2 €20t KIFETFNR | NE
mitigation measures, and new or revised hazard mitigation measures that would benefit the Town.

Public participation in the planning process is important for improving awareness of the impacts of natural hazards ar
to build support for the actions the Town takes to mitigate thefine Local Team hosted two public meetings hosted by
the Conservation Commission arfselect Boardrespectively Town staff, residents, the TowAdministrator and
Conservation Commission aBelect Board members were present. The public meetings were held on:

1 Septemberl0, 2026
1 October 6, 2026

Key stakeholders and neighboring communities were notified and invited to participate. The first public meeting was als
used to launch a public survey that helped gather additional information related to hazard mitigation concerns, impacts
and preferredstrategies. The second public meeting was used to launch a public comment period for the draft plan updat
Please refer tahe appendicedor more information about the public comments received, a@hd Planning Process &
Public Participation for more information about the outreach and engagement efforts that informed this plan update.

RISK ASSESSMENT
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TheWrenthamHazard Mitigation Plan assesses the potential impacts to the Town from flooding, high winds, winter
storms, brush fire, geologic hazards, extreme temperatures, and drought. Flooding, driven by hurricanes, northeasters
and other storms, clearly presentsdlyreatest hazard to the Town. These are shown on the map series (Appendix A).

TheWrenthamLocal Hazard Mitigation Planning Team identiB&dCitical Facilities. These are also shown on the map
series and listed iaritical facilities tableidentifying which facilities are located within the mapped hazard zones.

HAZARD MITIGATION GOALS

TheWrenthamLocal Hazard Mitigation Planning Team reviewed and discussed the goals fra6igteéazard
Mitigation Plan for the Town direntham All the goals are considered critical for the Town and are not listed in order
of importance.

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

Goal 2: Prevent and reduce the damage to public infrastructure resulting from all hazards.
Goal 3: Identify and seek funding for measures to mitigate or eliminate each known significant flood hazard area.

Goal 4: Integrate hazard mitigation planning as an integral factor in all relevant municipal departments, committees anc
boards.

Goal 5: Encourage the business community, major institutions angprafits to 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 climate change and incorporate climate sustainability and resiliency into
hazard mitigation planning

*Goal 10: Incorporate considerations for vulnerable populations into natural hazard mitigation planning, including
targeted outreach and engagement, assessment of hazard impacts on climlagrable residents, and development of
mitigation actions that adress their specific needs and risks.

* Indicates new godbr the 2026 updated plan

HAZARD MITIGATION STRATEGY
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TheWrenthamLocal Hazard Mitigation Planning Team identified a number of mitigation measures that would serve to
NERdzOS G(KS ¢2¢yQa @dzZf ySNIoAfAGEe (2 ylGdaNIt KFETFENR SO¢
measures will be an ongoing prosess our understanding of natural hazards and the steps that can be taken to mitigate
GKSANI RFYF3Sa OKFy3dSa 20SNJ GAYSd® Dit2otf OftAYIFGS OKI y:
and in the future, and local officials will needwork together across municipal lines and with state and federal agencies
AY 2NRSNJ G2 dzyRSNRGlIYR YR FRRNB&aa GKSaS OKIy3aSao ¢K!
other related plans and policies.

PLAN REVIEW AND UPDATE PROCESS

The process for developitgNEB y (i Kazir@NMitigation Plan 2@2Jpdate is summarized in Table 1 below.

Tablel. Plan Review and Update Process

Section Reviews and Updates

3: Public The Local Team placed an emphasis on public participation for the Hazard Mitigation Plar

Participation update, and discussed strategies to enhance outreach and engagement efforts during Loc
Team meetings. During the project process, the plan was discussed at two meleliings, a
LJdzof AO & dz2NBSe g+ a akKlINBRZ yR GKS LI Iy ¢
comment. Outreach efforts to publicize these engagement opportunities included webpag:
content, social media posts;tdasts, and flyers.

4: Risk Assessment MAPC gathered the most recently available hazard, climate, and land use data and met w
Town staff to identify changes in local hazard areas and development trends. Town staff
reviewed critical infrastructure with MAPC staff in order to create attasgdate list. This
information was incorporated into an updated hazard map set, available in Appendix A. M
also used the most recently available version of HAZUS to assess the impacts of flooding
hurricanes, and earthquakes.

5: Goals The Hazard Mitigation Goals were reviewed, updated, and endorsed by the Local Team.

6: Existing Mitigation The list of existing mitigation measures was updated to reflect current mitigation activities
Measures the Town.

7 & 8: Hazard Mitigation measures from th@018plan were reviewed and assessed as to whether they we

Mitigation Strategy = completed, partially completed, or deferred. The Local Hazard Mitigation Planning Team
determined whether to carry forward measures into the Ban Update, revise them, or
delete them. The Plan Update's hazard mitigation strategy reflects both new measures an
measures carried forward from tH2018plan. The Local Hazard Mitigation Team prioritized :
of these measures based on current conditions.

9: Plan Adoption &  This section of the plan was updated with angwing plan implementation review and five
Maintenance year update process that will assist the Town in incorporating hazard mitigation measures
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other Town planning and regulatory review processes and better prepare the Town for the
comprehensive HMP update.

As indicated Section 7: Mitigation Measures from B@d4.8Plan, the Town has made progress implementing mitigation
measures identified in th2018HMP. Below is a summary of the progress:

22 of the mitigation measures from th2Z018plan were carried over to this 26lan update, most of which are
partially complete. These partially completed measures are being improved or progressed by thé&Stmwea.of these
measures were revised to form new measuagpropriate under current context.

2 mitigation measuresrom the 2018plan were not completed and not carried over to the current plan as they are no
longer relevant to the town.

As indicated in Section 8: Hazard Mitigation Strategy, the town has identified new mitigation measures to pursue.
7 new mitigation measures that were not in the previous plan were identified and added to this plan update.

Of the 30 total recommendations included in the table above, 22 are carried over from the previous plan, 7 are newly
added for the 2026 plan update. Of the total, 22 are high priority, 6 are medium priority, and 2 are low priority.

Moving forward into the next fivgear plan implementation period there will be many more opportunities to
AYO2NLIE2 NI G§S KITFNR YA ( anthking précgsses. fhe 2haliérigss the PodryTaeés inR S OA & A
implementing these measures are primarilyedto 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 &NTRODUCTION

PLANNING REQUIREMENTS UNDER THE FEDERAL DISASTER MITIGATION ACT

The Federal Disaster Mitigation Act, passed in 2000, requires that after November 1, 2004, all municipalities that wish 1
continue to be eligible to receive FEMA funding for hazard mitigation grants, must adopt a locdlamattl mitigation
plan and updte this plan irfive-yearintervals. 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 Agendy\id) in partnership with the Department of Conservation and
Recreation (DCR).

The Town ofN¥renthamcontracted with the Metropolitan Area Planning Council (MAPC), to assist the Town in updating
its local Hazard Mitigation Plan, which was adopted inf”2B1APC is the Regional Planning Agency (RPA) serving the
101 communities in the greater Bostanea andorovided facilitation and technical support for this project.

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 mitigatiol
means to permanemy reduce or alleviate the losses of life, injuries, and property resulting from natural hazards through
longterm strategies. These lortgrm strategies include planning, policy changes, programs, projects, and other
FOGABAGASEA® C9 a bnPanningiRolicy Guileddécdgnized tiiaf addpting to the expected impacts of
climate change is a form of hazard mitigation. Therefore, this plan incorporates consideration of future risks due to
projections for the increased frequency and severity of exeveather fueled by global climate change effects.

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

geological event, of natural hazards;
including flooding and including heat, drought,

earthquakes and precipitation
Natural Hazard Climate Adaptation:

Mitigation: reducing reducing the risk 1o, and

damage from natural mitigating impacts from,

hazords, including short- the increasing frequency
term, episodic events T of natural hazards

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

Figurel. Natural Hazards and Climate Change

PREVIOUS FEDERAL/STATE DISASTERS

11of 148



The Town ofWrenthamhas experienced 20 natural hazards that triggered federal or state disaster declarations since
1991. These are listed in Tald@ and Jelow. The majority of these events involved flooding, while five were due to

KdzNNR Ol y S &

Disaster Name Date of Event

Hurricane Bob

2NJ y2NRSI a0SNA =

YR F2dzNJ 6SNBE RdzS G2

Table2. Federal Declared Disasters 199023

August 1991

Declared Areas

Counties of Barnstable, Bristol, Dukes, Essex, Hampden, Middlese;
Plymouth, Nantucket, Norfolk, Suffolk

Severe Coastal Storm N

October 1991

Counties of Barnstable, Bristol, Dukes, Essex, Middlesex, Plymouth

Name Storm Nantucket, Norfolk, Suffolk

Blizzard March 1993 Statewide

Blizzard January 1996 Statewide

Windstorm May 1996 Counties of Plymouth, Norfolk, Bristol

Severe Storms, Flood

October 1996

Counties of Essex, Middlesex, Norfolk, Plymouth, Suffolk

Coastal Flooding

Heavy Rain, Flood June 1998 Counties of Bristol, Essex, Middlesex, Norfolk, Suffolk, Plymouth,
Worcester

Severe Storms, Flood | March 2001 Counties of Bristol, Essex, Middlesex, Norfolk, Suffolk, Plymouth,
Worcester

Snowstorm March 2001 Berkshire, Essex, Franklin, Hampshire, Middlesex, Norfolk, Worces

Snowstorm February 2003 Statewide

Snowstorm December 2003 | Barnstable, Berkshire, Bristol, Essex, Franklin, Hampden, Hampshi
Middlesex, Norfolk, Plymouth, Suffolk, Worcester

Flooding April 2004 Essex, Middlesex, Norfolk, Suffolk, Worcester

Snowstorm January 2005 Statewide

Hurricane Katrina August 2005 Statewide

Severe Storms, Floodin{ October 2005 Statewide

Severe Storms, Floodin{ May 2006 Statewide

Severe Storm, Inland, | April 2007 Statewide
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Severe Winter Storm

December 2008

Berkshire, Bristol, Essex, Franklin, Hampden, Hampshire, Middlese
Suffolk, Worcester

Severe Storms, Floodin

December 2008

Statewide

Severe Storms, Floodin

March/April 2010

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

Hurricane (Hurricane
Earl)

September 2010

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

flooding

Severe Winter Storm, | January 2011 Berkshire, Essex, Hampden, Hampshire, Middlesex, Norfolk, Suffol
Snowstorm

Hurricane August 2011 Barnstable, Berkshire, Bristol, Dukes, Franklin, Hampden, Hampshi
(Hurricane/Tropical Norfolk, Plymouth

Storm Irene)

Severe Storm, October 2011 Berkshire, Franklin, Hampden, Hampshire, Middlesex, Worcester
Snowstorm

Severe Winter Storm, | February 2013 Statewide

Snowstorm, Flooding

Severe winter storm, January 2015 Barnstable, Bristol, Dukes, Essex, Middlesex, Nantucket, Norfolk,
snowstorm, flooding Plymouth, Suffolk, Worcester

Severe winter storm and March 2018 Essex, Middlesex, Norfolk, Suffolk, Worcester

Snowstorm

Severe winter storm an¢ March 2018 Barnstable, Bristol, Essex, Nantucket, Norfolk, Plymouth

COVIB19 Pandemic

January 2020

Statewide

COVIBL9

January 2020

Statewide

Severe winter storm anc
snowstorm

January 2022

Bristol, Norfolk, Plymouth, Suffolk

Sources: Massachusetts State Hazard Mitigation and Climate Adaptation Plan, Appendix B, 2018; QpizasiaEdIA

5A3FaGSNI 580t N GA2YAT

lyR CO9al

Since 2018, there have been 6 Massachusetts State Declared Disasters that affestéisthm Below is a list of them,
mostly containing winter storms and pandemics.

Table3. State Disaster Declarations since 2018

Disaster Name

Date of Event Declared Areas
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Massachusetts Severe Winter Storm and March 23, 2018 Statewide

Flooding

Massachusetts Severe Winter Storm and March 1314, 2018 Statewide

Snowstorm

Massachusetts Cowitd January 20, 202QMay 11, Statewide
2023

Massachusetts Cowitd Pandemic January 20, 202QMay 11, Statewide
2023

Massachusetts Sever Winter Storm and  January 289, 2022 Statewide

Snowstorm

Massachusetts Hurricane Lee September 1517, 2023 Statewide

Source: FEMA Declared Disasters

FEMAFUNDED MITIGATION PROJECTS

Over thelast 20 years the Town ®¥renthamhas not received funding from FEMA for any mitigation projects under the
Pre5Aal aidSNI aAGAIFGA2Y 2N I FTFNR aAdGA3aFdA2y DNIyd t NP3

COMMUNITY PROFILE

Wrentham Massachusettss a small, sermural communitylocatedoutside the fringe of

the Bostonand Providencemetropolitan areas. The town, incorporated in 1673yasy proudof its New
Englancheritage and has actively sought to preserve this type of atmosphere over the. yestarge tracts of open
space areas, recreationglcilities andake regions make Wrentham an attractive place to spefslre time. The
community is proud of its attempts to balance conservation and development and themf@irgaina high quality

of life for allits residents. Wrentham is popularly known now for the Wrentham Outlets, a large shopping facility
that containsoutlet stores and restaurants.

Wrenthamis located irsoutheastern Massachusetts and is bordered by Norfolk on the north; Foxborough on the east;
Plainville on the southeast; Cumberland, Rhode Island, on the south; Bellingham on the west; and Franklin on the
northwest. Wrentham is 25 ri@s southwest oBoston, and 20 miles north &rovidenceRhode IslandWrentham is
situated in the Greater Boston Area, which has excellent rail, air, and highway facilities. State Route |hg& state
Route495 divide the region into inner and outeones, which are connected hymerous'spokes” providing direct
access to the airport, port, and intermodakilities ofBoston. Major highways in Wrentham include state route 140;
U.S. Route 1; and Interstate Route 495, the outer belt ard®wston, wlch forms an interchange with Interstate Route
95 in the neighboring towns of Mansfield and Foxborough. Commutesemnilce to Back Bay Station and South
Station,Boston, is available in the neighboring towng-adinklinand Norfolk. Wrentham is not affated with a
regionaltransit authority. TheNorfolk Airport, a Generalviation (GA) facility, is easily accessible. Regional facilities in
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Wrentham include the Care Kings Daughters & Sons Home, Maples ConvalescentidplasiNursing &
RetirementCenter, Serenity HiNlursing Home, and the In8heldonvilleNursing Home.

Wrenthambelongs to theSouthWestAdvisory PlanninSWAPBubregiorof the Metropolitan Area Planning
Council.The townis also a member of thed95/MetrowestPartnership (also known as the Arc of Innovatiangl
governed by a Board of Selectmen with a Town Administrator. The eperatesunder the open town meeting format.
Thepopulationaccording to thea July 2025 US Census Bureau estimatgl2 453 peoplke. The American Community
Survey (ACS) 2024arked 4,6,26ousing units.

The townmaintainsa website attip://wrentham.ma.us

Challenges facing/renthamwhen planning for natural disasters include:

ll

ll

Oldhousing units (built before modern building codes)

18%o0f the units are renteroccupied

1.6% of households do not own a car, posing challenges for evacuations

3.8%of populationover 85 years

Table4. WrenthamPopulation Characteristics

Population =12,178

1

1

1

1

1

4.1% are undethe ageof 5

19.8% are undethe ageof 18

21.7% are age 65 or over

7.8% speala language other than English at home
60.4% Employment Rate

11.9% have a disability

3.8% live in group quarters

Number of Housing Units4:636

il

1

18% are renteroccupied housing units

634 occupiedhousing units were built before 89

Source: U.S. Census, 2020 Decennial Census and American Community Survey 2024

Wrentham town, Norfolk County, MassachusettSensus Bureau Profile

Wrenthamdoes not have anglesignated environmental justice populations as fher MassGIS database.
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The Town of¥renthamhas several unique characteristics to keep in mind while planning for natural hazards:

il

A defining characteristic &/renthamis that it is divided into four different watersheds for the headwaters of
the Charles, Ten Mile, Taunton, and Blackstone Rivers, but no major streams.

2 NBY(GKFYQa RNAY1AYy3I g GSN) adzllLi @ tASa SyadANBfe gaA
as smart growth development are critical to prevent contamination with flooding and preyenitity issues
with drought.

Another defining characteristic of the tovare the tree-lined streets Although these trees are vulnerable to
high winds and ice storms, they are a tradeoff the town is willing to have.

The town has proactive municipal officials tlfiquently share information and coordinate on a regular basis.
An example of this was the first data collection session for the PDM plan, at which representatives of six
different departments were present.

Wrenthamis home to historic structures and sites that are irreplaceable and bring economic value to the town.

Wrenthamcontainsseveral major roadways that provide emergency routes for evacuation and for routes to
medical facilities.

Wrenthamhas some bridge crossings and dams that could be ainrisle event offlooding.

Wrenthamwould be a good candidate for floaélated grants due to the potential impact to property,
transportation emergency routes, economic/historic resources, and the ability to solve the flooding problems
through structural measures such as culvergrgies, dam and bridge upgrades or flood proofiftge cost

benefit analysis woultlkelybeA y G KS (26y Qa Tl @2 NI

Much of the critical infrastructure in the town is located in clustemsnenearfloodplains.These facilities are
therefore at higher risk during natural hazards.
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SECTION BLANNING PROCESS AND PUBLIC PARTICIPATION

MAPC employsasix(i SLJ LI I yyAy3 LINPOSaa olaSR 2y C9al! Qa KIT I NR
needs and priorities but maintaining a regional perspective matched to the scale and nature of natural hazard events.
Public participation is aentral component of this process, providing critical information about the local occurrence of
hazards while also serving as a means to build a base of support for hazard mitigation activities. MAPC supports
participation by the general public and otheaplstakeholders through:

f Meetings and work with the Local Teams.

1 Two public meetings, shared on Local Access TV and advertised thrblagiss webpage content, a flyer, and
social media posts.

1 A public survey and advertising the survey througtiasts, webpage content, a flyer, social media posts, and
invitations sent to community stakeholders, Town boards and commissions, and other local or regional entities.

1 A project website, availablat https://www.mapc.org/resourceibrary/wrenthamhmp/

1 Launching a public comment period at the second puhieting andoosting the draft plan to the project
website to facilitate public comment.

PLANNING PROCESS SUMMARY

The sixstep planning process outlined below is based on the guidance provided by FEMA in the Loddakautti

Mitigation Planning Guidance. Public participation is a central element of this process, which attempts to focus on local
problem areas and ideify needed mitigation measures based on where gaps occur in the existing mitigation efforts of
the municipality. By working on municipal hazard mitigation plans in groups of neighboring cities and towngadAPC
identify regional opportunities for collaboration and facilitate communication between communities. In plan updates,
the process described below allows staff to bring the most recent hazard information into the plan, including new
hazard occurrence dat@ K y35a (2 | YdzyAOALN ftAiéeQa SEAAGAY3T YAGAIDI
identified in previous plans.

®

Map the Hazards

® ©)

Implement & Update Assess the Risks &

the Plan . Potential Damages
@ PUBLIC INPUT @

Plan Approval & Review Existing
Adoption @ Mitigation

Develop Mitigation
Strategies

Figure2. SixStep Planning Process
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1. Map the Hazardg, 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-hanattl
assessment of the municipality and is used as a sets# baps for the remainder of the planning process. A
particularly important source of information is the knowledge drawn from local municipal staff on where natural
hazard impacts have occurred. These maps can be found in Appendix B.

2. Assess the Risks & Potential Damage#/orking with the Local Team, 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 representulnerabilitiesto these hazards. Land use data and development trends
are also incorporated into this analysis. In addition, MAPC develops estimates of the potential impacts of certai
hazard events on the community. MAPC drew on many resources to complete this pkte,updluding the
sample of key documents listed below. Refer to Sectdfor a full list of sources and more detailed
information.

Town of Wrentham, General Bylaws

Town of Wrentham, Zoning Bylaw

Town of Wrentham, Master Plan 2030: Vision of Tomorrow (2020)
Town of Wrentham, Open Space and Recreation Plan (2021)
Town of Wrentham, Green Infrastructure Master Plan (2022)
Town of Wrentham, Municipal Vulnerability Preparedness Plan (2018)
Town of Wrentham, Hazard Mitigation Plan (2018)

Town of Wrentham, Stormwater Management Plan

Town of Wrentham, Capital Improvement Program

Town of Wrentham, Annual Town Reports

Wrentham Fire Department Annual Report

Wrentham Culvert Assessment and Prioritization Plan

Wrentham Complete Streets Prioritization Plan

Massachusetts State Hazard Mitigation Plan&01

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

FEMA, Flood Insurance Rate MapsNorfolk County, MA, 225

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

New England Seismic Network, Boston College Weston Obsenatonyaki.bc.edu/index.htm
NOAA National Climatic Data Centeitp://www.ncdc.noaa.gov/

Northeast States Emergency Consortilirip://www.nesec.org/

USGS, National Water Information Systéim://nwis.waterdata.usgs.gov/usa/nwis

US Census, 20

=4 =4 =4 =4 -4 4 A —f 888 oSS os s oA oa s e g

3. Review Existing Mitigatiorg, 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 hasigtpsovisions related to hazard resistant building
requirements. All current municipal mitigation measures must be documented.

4. Develop Mitigation Strategies MAPC works with the local municipal staff to identify new mitigation measures,
dzi At AT Ay3 AyF2NXYEFGA2Y 3T GKSNBR FTNRY (KS KITIFNR AR
existing mitigation efforts to determine where additional workecessary to reduce the potential damages
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from hazard events. Additional information on the development of hazard mitigation strategies can be found in
Chapter8.

5. Plan Approval & Adoptiorg Once a final draft of the plan is complete it is sent to MEMA for the state level
review and, following that, to FEMA for approval. Typically, once FEMA has approved the plan the agency issue
a conditional approval (Approval Pending Adoption), withabedition 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 Appendix D.

6. Implement & Update the Plarg Implementation is the final and most important part of any planning process.
Hazard Mitigation Plans must also be updated divexyearbasis making preparation for the next plan update
an important ongoing activity. Chapter IX includes more detailed information on plan implementation.

2018 PLAN IMPLEMENTATION AND MAINTENANCE

The 208 Town ofWrenthamHazard Mitigation Plan contained a risk assessment of identified hazards for the Town and
mitigation measures to address the risk and vulnerability from these hazards. Since approval of the plan by FEMA and
local adoption, progress has been made on immatation of the measures. The Town has advanced a number of
projects for implementation, including providing rain barrels to community stakeholders, auditing water use,
comprehensive drainage improvements, dam restoration and repairs, participation onnadie communication

systems for first responders, and collaborated with neighboring communities as part of the Charles River Climate
Compact.

THE LOCAL HAZARD MITIGATION PLANNING TEAM

MAPC worked with the local community representatives to organize a Local Hazard Mitigation Planning Team for
Wrentham 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 informationmthe hazards that impact the town, existing mitigation measures, and helping to develop
new mitigation measures for this plan update. The Local Hazard Mitigation Planning Team membership can be found
listed below.

Table5. Membership of theWrentham Hazard Mitigation Planning Team

Name Title/Affiliation

Michael King Town Manager

Stephanie Duquette Special Projects Coordinat@former)
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Rachel Benson Director of Planning and DevelopmgRormer)

Brian Antonioli Director of Public Works

Darryl Luce Conservation Commission

Janet Angelico Director of Council on Aging

Lauren Hewitt Regional Public Health Nurse Manager

Julie Etter Real Estate Agent, Berkshire Hathaway HomeServices
Howard Bailey Resident Developer / Ecological Historian

Joe Heck Emergency Management

Derick Cassidy Deputy Police Chief

/Antonio Marino Chief of Fire Department and EMD

The Local Hazard Mitigation Planning Team met four times on the dates listed below. The agendas for these meetings
are included in Appendix A.

1 September 920%: to discuss the project overview and update local hazard areas and critical facilities
inventory

1 December 920%: to update hazard mitigation goals and existing mitigation measures

1 March 3 20%6: to update the recommended mitigation strategies from the 2018 HptEpare for Public
Meeting #1

1 June 2520%: to develop new recommended mitigation measures and prepare for Public Meeting #2

PUBLIC MEETINGS, SURVEYS, AND PUBLIC COMMENT

Public participation in the hazard mitigation planning process is important, both for plan development and for later
implementation of the plan. Residents, business owners, and other community members are an excellent source for
information on the histori@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 suppdor 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 process o8eptember 10202 and onewhenthe draft plan was complete and ready for review on

October 6 2026 Correspondence about the meetings were share with a wide rantgeaf stakeholders
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Natural hazard mitigation plans typically do not attract much public involvement in the Boston region, unless there has
been a recent hazard event. One of the best strategies for overcoming this challenge is to include discussion of the
hazard mitigation [an on the agenda of an existing board or commission. With this strategy, the meeting receives
widespread advertising and a guaranteed audience of the board or commission members plus those members of the
public who attend the meeting.
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Archived - Hazard Mitigation Plan Ta e T e s
. HAZARD MITIGATION PLAN
Presentation PLEASE JOIN US FOR AVIRTUAL

PUBLIC PRESENTATION
Posted on March 23, 202¢ Conservation Commission
The original article was published from 3/23/2026 12:00:00 AM to 3/27/2026 11:59:00 PM
The Town of Wrentham is updating its Hazard Mitigation Plan

Wrentham experiences natural hazards that can impact residents and businesses, including flooding, severe winter
storms, and droughts.

The Town has prepared a draft FEMA Hazard Mitigation Plan to assess its vulnerability to natural hazards and
strategies to increase resilience

We want to hear from you! Join us at the meeting for a presentation about the draft plan and let us about your
concerns for natural hazards and resilience actions the Town can take

Take our Hazard Mitigation Plan Survey: hitps./r ZLoualtrics com/ife/form/SV OINVBRSICPRESIC
Conservation Commission Meeting

Thursday, March 26, 2026 at 7.00PM

Zoom & Agenda details: hitps:/Awwwwrentham gov/299/Conservation-Commis

Wrentham Hazard Mitiaation Plan Fiver

Town of Wrentham, Massachusetts's Post X

Town of Wrentham, Massachusetts
March 23 - @

The Town of Wrentham is updating its Hazard Mitigation Plan! A public Presentation is scheduled for
Thursday, March 26th at 7PM with the Conservation Commission.
Read more: https://www.wrentham.gov/m/newsflash/Home/Detail/297

Floods? Blizzards? Nor'easters?
The Town of Wrentham is updating its

HAZARD MITIGATION PLAN

PLEASE JOIN US FOR AVIRTUAL
PUBLIC PRESENTATION
Conservation Commission

Thursday, March 26 @ 7:00PM

For Zoom details:
www.wrentham.gov/299/Conservation-Commission

e o o

WE WANT TO HEAR FROM YOU!

Take our Hazard Mitigation Plan Survey here:
https://mapc.azl.qualtrics.com/jfe/form/SV_0InVBpsjcP2ESIC

Figure3. Public Meeting Announcements and Engagement on Social Media
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LOCAL STAKEHOLDER INVOLVEMENT

The local Hazard Mitigation Planning Team was encouraged to reach out to local stakefistéerselow)hat might

have an interest in the Hazard Mitigation Plan including neighboring communities, agencies, businesses, nonprofits, ar
other interested parties.Notice was sent by email to neighboring municipalities inviting them to review the Hazard
Mitigation Plan and submit comments to the Town

Municipal Departments Boards & Committees
Town Administration Board of Health
Assessors Conservation Commission
Council on Aging Planning Board
Emergency Management Zoning Board of Appeals
Fire Department Community Preservation Committe
Housing Authority Open Space Committee
Planning & Economic Developme Recreation Commission
Police Department Select Board
Public Health Public Works Building Committee
Public Works Economic Development Commissi
Recreation
Schools Neighboring Towns
Town Clerk Bellingham
Franklin
Norfolk
Plainville
Foxborough

See Appendix C for public meeting notices and press advisories. Thé/deathamHazard Mitigation PlaB026

Update was posted the following URL for the second public meeting:.mapc.org/resourcdibrary/wrentham-hmp
Members of the public could access the draft document and submit comments or questions to the Town and MAPC. N
public comments were received by the Town.

CONTINUING PUBLIC PARTICIPATION

Following the adoption of the plan update, the planning team will continue to provide residents, businesses, and other
stakeholders the opportunity to learn about the hazard mitigation planning process and to contribute information that
will update the towy’ Q& dzy RSNREGFYyRAYy3 2F t20Ff KFETFNRa® ! a dzLIRI ¢
¢SIYZ GKSasS gAftt 06S LIXIFOSR 2y GKS ¢246yQa S0 aAGSxT Iy
accordance with town and state open meetitagys.

PLANNING TIMELINE
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Table6. Planning Timeline for the 2026 HMP Update, R&&n Implementation & Plan Update Timeline

September 92025 First Meeting of theNrenthamLocal Hazard Mitigation Planning Team
December 9205 Second Meeting of th&VrenthamLocal Hazard Mitigation Planning Team
March 3 205 Third Meeting of thaNrenthamLocal Hazard Mitigation Planning Team
June 252056 Fourth Meeting of thaVrenthamLocal Hazard Mitigation Planning Team
September 102056 First Public Meeting witkiVrenthamConservation Commission

October 6, 2026 Second Public Meeting withWrenthamSelect Board

TBD Draft Plan Update submitted to MEMA

TBD Draft Plan Update submitted to FEMA

TBD Notice of Approvable Pending Adoption sent by FEMA

TBD Plan Adopted by the Town ®¥rentham

TBD FEMA Formal Approval of the plan for 5 years

2027 Conduct MidTerm Plan Survey on Progress

2028 Seek FEMA grant to prepare next plan update

2029 Begin process to update the plan

2030 Submit Draft 280 Plan Update to MEMA and FEMA

2031 FEMA approval of D Plan Update
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SECTION BISK ASSESSMENT

The risk assessment analyzes the potential natural hazards that could occur within the Town as well as the relationshiy
between those hazards and current land uses, potential future development, and critical infrastructure. This section als
includes a vulerability assessment that estimates the potential damages that could result from certairslzalge

natural hazard events. To upda&eNXB y (i Kisk #¥s@eBsment, MAPC gathered the most recently available hazard and
land use data and met with the Local Team to identify changes in local hazard areas and development trends. MAPC &
dzZa SR C9a! Q&4 RIYI3S SalGAYFIGA2Yy &a2F0G61 NBZ 1! %! {o

Nation Climate = Assessment Report 5, Chapter 2
Key Message 2.1: Climate Is Changing, and Scientists Understand Why

It is unequivocal that human activities have increased atmospheric levels of carbon dioxide and other greenhouse
gases. It is also unequivocal that global average temperature has risen in response. Observed warming over the
continental United States and Al aska is higher than the global average (virtually certain, very high confidence).
Long-term changes have been observed in many other aspects of the climate system (very high confidence). The
Earth system is complex and interconnected, which means changes in faraway regions are virtually certain to
affect the United States (very high confidence).

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
impactsincludediti KA & LJX Iy |fA3IySR Ofz2asSfe gAGK GKS RIGE FyR |

A

IFTEFNR aAdAIrdAazy FyR /tAYFGS ' RIELIGFGARZY tfFY O6HAHO

CLIMATE CHAGE OBSERVATIONS AND PROJECTIONS

Climate change observations come from a variety of data sources that have measured and recorded changes in recen
decades and centuries. Climate change projections, however, predict future climate impacts and, by their nature, cann
be observed or measude 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 1
earth. These gases trap heat that would otherwise be reflected out to space; without them our planet would be too colc
tosupportlife2 S NBFSNJ 62 GKS&aS 3IFrasSa a aaINBSyKz2dzasS 3l aSaé
fossil fuels, our primary energy source in the age of industrialization, releases GHGs into the atmosphere. In the pe
century, human activity assot¢éd with industrialization has contributed to a growing concentration of GHGs in our
atmosphere. Records from the Blue Hill Observatory in Milton, MA show that average temperatuyes(3fean) have

risen approximately 3 degrees (F)aimost200 years since record keeping began in 1831. See FHdetw for more
information.
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BLUE HILL OBSERVATORY ANNUAL TEMPERATURE,  1831-2022
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Note: Plot includes temperature data for 1831-1884 from Milton and Canton that were adjusted 10 the Blue Hill summit location.
Michael J. lscono, A P and E R ch / Blue Hill Observatory

Figure4. Observed Increase in Temperature

Climate projections include an increase in average temperature and in the number of extreme heat days. Extreme cc
days are projected to decrease in number. By 2030, the summer mean temperature could increase by 3.6°F from tl
historical period (195@2013. By 2070, there could be 58 fewer days below freezing, which could lead to an increase ir
ticks. By miecentury, the State anticipates about 25 more days per year where the temperature exceeds 90°F for inlan
areas, and about 19 more days above 90°kdastal areagCommonwealth of Massachusetts, 2022).

80 days ® Inland
A Coastal
60 days
40 days
20 days - ; } }
0 days oA L : . .
Current 2030 2050 2070 2090

Figureb. Change in the Annual Number of Days Over 90°F Compared to Today

Sources: 2022 MA Climate Change Assessment and Stochastic Weather Generator
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These changes could result in Massachusetts summers feeling like a more southern state, as described in the infogray

iNnFigueTNBY GKS {GFGSQa Hnwuw [/ETAYFEOGS /KFy3aS 1 aaSaaySyao

Massachusetts summers are

projected to be warmer in HISTORICAL
(1950-2013)

Hot days felt
like 81°F

the future and will start to
feel like current summers
in other states in the South-

eastern U.S. By 2030, the
average summertime
temperature will feel like .
summers in New York; by —y 2050
2050, like Maryland; by 2070, L. o5 Hot days
like North Carolina; and by < '

will feel
like 94°F
2090, summer in Massachu-

setts could feel like summer

- - 2070
in Georgia today.

Hot days
will feel

Humidity will also change - like 99°F

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

Figure6.Change in Average Summertime Temperatures for Massachusetts

PRECIPITATION PATTERNS

Annual precipitation in Massachusetts has increased by approximately 10% in theéftperiod from 1960 to 2010

(MA EEA, 2011). Moreover, there has been a significant increase in the frequency and intensity of large rain events. Fc
the Northeast US,aording to the Fourth National Climate Assessment 2018, in the past sixty years there has been a
55% increase in the amount of annual precipitation that falls in the top 1% of storm events, as shown i@ B&ove

(US Global Change Research Program, 2018). Changes in precipitation are fueled by warming temperatures which
increase evaporation and, therefore, the amount of water vapor in the air.
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19568-2016

Figure7. Observed Change in Total Annual Precipitation in the Heaviest 1% Events

Source: Fourth National Climate Assessment, 2018

[Numbers circled in black indicate % chahge
alaal OKdzaSiGaQ wnuuw /ETAYFEAOS / KFEy3dS 1 aasSaaySyd ydirOal
annual total precipitation of less than 8% per year. Most of these increases are anticipated during the winter months
(see Figure below).

Additionally, the historic 10% annual chance daily rainfallevenir(2i8n ¢ 2 F NI} Ay o0 0O2dzZ R 2 OO dz\
by 2090 (Commonwealth of Massachusetts, 2022).
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Figure8. Change in Annual and Seasonal Precipitation in 2070 Compared to Today

Source: 2022 MA Climate Change Assessr@emtent climate is the 1988005 era, the projection for 2070 is for a-@ar 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 summand, a result of earlier snow melt, and higher temperatures that will reduce soil

Y2AAa4(0dzZNBd al aal OKdzasSGGaQ

HJ/THH

I TtAYLFGS

/| KFy3s

laasSaay!

Eastern Inlandegion whereWrenthamis located may experience slightly more consecutive dry days, and significantly
more days without rain per year, by 2090 (Commonwealth of Massachusetts, 2022). Se® Bigjore for more

information.
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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%

Figure9. Indicators of DroughtConsecutive Dry Day Events (number of multjole/-day events per year) and Total
Annual Days without Rain in MA

Source: 2022 MA Climate Change Assessri@éetTown ofWrenthamis located in thé&astern InlandRegion, outlined by theed ovalsabove.

The 2023 Climate Change Assessment quantified the developed land area flooded for events inchydarg(2%

annual probability), 10§ear (1% probability), and 108@ar (0.1% probability) events. This approach found that the
area flooded by the currert000year event is comparable to the area of ay&@ar event by 2050. Even more area could
be impacted by the annual probability event by 2070. See Figubelbw for more information.
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FigurelO. Total Flooded Area of the Commonwealth for Selected Events
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While Wrenthamis not a coastal community, higavel 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 t
sea level rise in three ways. Fjratarm water expands to take up more space. Second, rising temperatures are melting
land-based ice which enters the oceansveater. A third, quite minor, contributor to sea level rise in New England is not
related to climate change. New England is still experiencing a small amount of land subsidence (drop in elevation)
NEalLRyasS (G2 GKS tFad 3t Ohroktdn TilaSSkod shdw neanly one¥dot oNgeaDlev el Rsa
over the past century. See FigurgHlelow for more information.
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Figurell Observed Increase in Sea Level Rise
Source: NOAA

¢tKS aSI tS@St NaAaAaS AyF2NN¥IOGA2Yy Ay al aal dttchafides) ankvel n H
changes, and other regional facts that can impact the rate of change. The report includes the following approximate se
level rise projetions for the State:

1 Northern Massachusetts21 inches by 2050, and 43 inches by 2070
1 Southern Massachusett®3 inches by 2050 and 45 inches by 2070

OVERVIEW OF HAZARDS AND IMPACTS

Following the outline of th&esilient MA Plarthis local hazard mitigation plan organizes consideration of natural
hazards based on their relationship to projected climate chandestablebelow, which is originally from the SHMCAP,
summarizes the natural hazards reviewed in this plan, climate interactions, and expected impacts.
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Table7. Climate Change & Natural Hazards

Inland Flooding Extreme Weather Flash flooding, urban flooding,
drainage system impacts (natural ani
‘ Drought Rising Temperatures, humanmade), lack of groundwater
¢ 0‘ Extreme Weather recharge, impacts to drinking water
a . . I supply, public health impacts from
Landslide Rising Temperatures, mold and worsened indoor air quality
Extreme Weather vectorborne diseases from stagnant

Changes in

o water, ircreased potential for loss of
Precipitation

life, episodic drought, changes in
snowrain ratios, changes in extent
and duration of snow cover,
degradation of stream channels and

wetlands
ﬂﬂﬁ‘ Coastal Flooding Extreme Weather Increase in tidal and coastal floods,
N storm surge, coastal erosion, marsh
=== Coastal Erosion Extreme Precipitation  migration, inundation of coastal and
marine ecosystems, loss of wetlands
Sea Level Rise  Tsynami Rising Temperatures
Average/Extreme N/A Shifting in seasons (longer summer,
TemperaturegExtreme early spring, including earlier timing ¢
Cold and Extreme Hea spring peak flow), increase in length
growing season, increase of invasive
Wildfires Changes in Precipitation species, increase in vectborne
illnesses (West Nile, Zika, EEE),
Invasive Species Changes in Precipitation ecosystem stress, energy browrtsu
Rising Extreme Weather from higher energy demands, more
Temperatures intense heat waves, public health

impacts from high heat exposure anc
poor outdoor air quality, increased
potential for loss of life, drying of
streams and wetlands, eutrophicatior
of lakes

Hurricanes/Tropical
Storms
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Severe Winter Storm

(b 2 NI 3 IBlézzarss\. Increase in frequency and intensity o
S e i) N extreme weather events, resulting in
Rising Ternperatgr.es,. greater damage to natural resources

Tornadoes Changes in Precipitation property, and infrastructure, as well
Extreme Weather as increased potential for loss of life

Other Severe Weather

(Thunderstormsand

Hail)

In order to updatéNrenthamrisk assessment, MAPC gathered the most recently available hazard and land use data an

YSi 6A0GK ¢2gy ailGl¥F G2 ARSYy(GATFe OKIFy3aSa Ay t20Ff KIFTI
estimation software, HAZUS (described in the Vulbiéitg Assessment).

Additionally, the ResilientMass Plan and the 2018 SHMCAP are two key planning documents that examine natural
hazards that have the potential to impact the Commonwealth. The 2018 SHMCAP uses definitions for hazard
considerations that expanded on previousearch in the 2013 Massachusetts State Hazard Mitigation Plan by including
additional climate projections. The ResilientMass Plan (also known as the 2023 Massachusetts State Hazard Mitigatior

Definitions used in the Commonwealth of Massachusetts State Hazard Mitigation Plan

Frequency - The frequency designations used fowrentham were based on the 2018 State Hazard Mitigation
cUT 9 ROGcqUIO HqRYUIGH ¢ U ot 2-@v@listrin VB dada, HosaRimfoimatio from thé
Hazard Mitigation Team, and HAZUS results, as well as the 2013 State HMP definitions, which define
frequency categories as:

1 Very low frequency: events that occur less frequently than once in 100 years (less than 1% per year)
1 Low frequency: events that occur from once in50 years to once in 100 years (1% to 2% per year)
1 Medium frequency: events thatoccur once in 5 years to once in 50 years (2% to 20% per year);

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

Severity -N6 JIOYZ TYIOEc ~9 AWl WnRUOWY 1Of 2101 Ra! tO¢t e Oy a6 1J 1O
an established indicator (e.g., Richter Scale, SaffiE R Gt YUOc 21 | RA¢ UIJIOE H¢ @ 1Je HOY
The severity designations used folrenthams 131 IJIOA ¢ t 13T HOY U KRves stormtevel@idatze |6ka !

information from the Hazard MitigationTeam, HAZUSesult, and the 2013 State HMP definitions, which define
severity categories as:

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

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

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

i Catastrophic: Property and public infrastructure destroyed; essential services stopped; numerous
injuries and fatalities.
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and Climate Adaptation Planglls for a comprehensive, integrated, and collaborative approach to climate change
planning.

The Tablebelow summarizes the frequency and severity of hazard risks for MassachuselW¢rantham based on
available data, including:

1 Statelevel dataincluding the 2022 Climate Change Assessment, ResilientMass Plan, and 2018 SHMCAP)

1 Countyleveldatat N2 Y bh! ! Qa
(whereWrenthamis located)

blrdA2yLtt /tAYlIGAO SNorolkCourflyy i S NJ

1 Locatlevel informationincluding input from the Local Team, the hazard mapping included in Appendix A, and

the HAZUSesults included in Appendix A.

Table8. Hazard Risks Summary

MA Wrentham MA Wrentham

Inland Flooding High High Serious to Serioudo
Catastrophic catastrophic

Dam Failures Low Very Low Extensive Extensive

Drought Medium Medium Minor to Minor
Serious

Coastal Flooding High N/A Serious to N/A
Extensive

Coastal Erosion Variable N/A Serious to N/A
Extensive

Tsunami Very Low N/A Extensive to N/A
Catastrophic

Extreme Temperatures | High Medium Minor to Minor

(Extreme Cold and Serious

Extreme Heat)

Wildfires High Low Minor to Minor
Extensive

Invasive Species High Low Minor Minor
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Hurricanes/Tropical Medium Medium Serious to Serious

Cyclones Catastrophic
Severe Winter Weather | High High Minor to Minor
6b2NIDSI a0 SNF Extensive

Snow, Ice storms)

Tornadoes High Medium Serious to Minor to
Extensive Extensive

Other Severe Weather High High Minor to Minor

(Thunderstorms & Hail) Extensive

Earthquakes Very Low Very Low Serious to Serious

Catastrophic

Landslide High Low Minor to Minor
Extensive

Sources: Frequency information for MA comes from the 2018 SHMCAP. Severity information for MA comes frol
the 2018 State HMP. Frequency and severity informationitienthamO2 YS FTNR Y bdeveld@ts O2 d
local information from the Local Team, hazard mapping and HAZUS results.

Note: Not all hazards included in the 2022 Climate Change Assessment or the 2018 SHMCAP are relevant to the Towi
Giverz NB y (i Anlanti®aation, coastal hazards and tsunamis are unlikely to affect the Town and are therefore listed
Fa b20 ! LILIX At@[Table &bové.dce jamsérég alsb yot a hazak¥ientham The US Army Corps Ice Jam
Database shows no record of ice jam¥\rentham and the Town did not identify ice jams as an issue of concern.

DA@GSY (KS ¢2gyQa t20FGA2y Ay Iy | NBbhnddesgnated ia thd thblg Bodvie A R ¢
as the lowest category of frequency (very low) and the lowest category of severity (minor), as well as the lack of previo
documented landslide events, the Town did not identify landslides as a hazard of concern that svaritagetion

measures.

CHANGES IN PRECIPITATION

INLAND FLOODING

Ct22RAYy3 Aa 3ISYySNIffeée OFdzAaSR o0& &aSOSNBE NIAyaluzNyaz il
occuryealNR dzy R® | dzZNNA OF ySa IINB Yz2aid O02YY2y Ay GKS &adzyYSNJ
Spring snowmelt may exadsate flooding during storm events. Large rainstorms can occurnpesrd. 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 incidentdbasement flooding caused by high seasonal groundwater levels.

Wrentham has the headwaters of four watershetl®e Blackstone, Charles, Taunton, and Ten Mile Riveraking
inland flooding an important local concern. Flooding was identified by local officials es8tdrequent serious
natural hazardA y 2 NBYUGKIFY YR OFly NB&adzZ & FNRY KdAdINNAOlIySasz y?2
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change may worsen these risks over time as changing rainfall patterns contribute to heavier and more frequent storms
increasing runoff and flooding in lelying areas, near streams and wetlands, and where drainage capacity is limited.

Regionally Significant Floods

There have been a number of major floods that have affected the Metro Boston region over the last fifty years.
Significant historic flood events have included those listed below (Commonwealth of Massachusetts, 2018) and (NOAA
2022).

February 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 =4 =4 =4 =4 4 4 -8 -a A a8 o oa o
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The best available local data is fdorfolk County through the National Centers for Environmental Information (see
Tablebelow). Norfolk County, which includes the TownWrentham experiencedi5 flood events fromMarch 201Qto
December 202. No deaths or injuries were reported and the total reported property damage in the county 28885
million. Of that total, $24.9 million is attributed to the two major events of March 2@k the table below for more

information.

Table9. Norfolk County Flood Events, 2012023

Deaths

03/14/2010
03/29/2010
04/01/2010
07/24/2010
08/05/2010
08/25/2010
08/28/2011
08/15/2012
10/29/2012
07/29/2013
08/09/2013
10/22/2014
10/23/2014
8/15/2015
8/18/2015
6/07/2016
8/14/2016
4/1/2017
7/12/2017
7/18/2017
8/2/2017
9/30/2017
10/29/2017
1/12/2018
1/13/2018
4/16/2018
7/6/2018
10/29/2018
11/3/2018
4/15/2018
7/6/2018
7/17/2018
6/21/2020
6/28/2020
8/23/2020
12/25/2020
71712021
7/18/2021
9/5/2022
10/14/2022
7/10/2023
8/8/2023
8/8/2023
9/9/2023
9/9/2023
Total

eNeoloNeoNeololoNoNolloNolNoNeollolololNoleolololNolNoleoloNolNoNeolNololNoNolNelolNolNoNoleololNolNolololNoNoNol

o

Injuries

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

o

Property Damage

20K

ecloloNololololNolNole)

25.08 M

Source: NOAA, National Centers for Environmental Information, Storm Events Database

Additionally, Norfolk County experienced three flash flood events since 2010. No deaths or injuries were reported and

the total reported property damage in the county exceeded $30 million. Most of the reported property damage
occurred during the flash flabevent on June 28, 2020. See Table below for more information.

DATE

Tablel0. Norfolk County Flash Flood Events, 202022

DEATHS

INJURIES

PROPERTY DAMAG
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9/1/2013 0 0 $85,000
9/18/2018 0 0 0
6/28/2020 0 0 $30,000,000

TOTAL 0 0 $30,085,000

The most severe recent flooding occurred during the major storms of March 2010, when a total of 17.7 inches of rainfal
was recorded by the Blue Hills Observatory from three storms over 19 days from March 13 to 31. accumulation was
officially recorded by th National Weather Service (NYW$he weather pattern that caused these floods consisted of
early springtime prevailing westerly winds that moved three successive storms, combined with tropical moisture from
the Gulf of Mexico, across New England. Torrential raicdalbed March 2010 to be the wettest month on record. The
March 2010 rainstorms fit the profile of a type 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 the gage discharge at the nearest USGS streamflow gauging station on Char
Street in Medway at the Walker Street Bridge. Figutdlastrates that 2010 had the highest streamflow at nearly 2,000
cubic feet per second for the years of 192816.

Zuses

USGS 01103280 CHARLES RIVER AT MEDWAY, MA

2088

1568 o
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per second

500 =
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Figurel2. USGS Flood Gage Discharge Data for Charles River at Medway, March 2010 Floods
Source: United States Geological Sunigtional Watetnformation

Damages from flooding from 2010 to 2022Narfolk County totaledaround$30 million. It is notable thaarounds25
million of that was due to the March 2010 storms. Thegmms were a federally declared disaster, making federal
assistance available to residents who did not carry flood insurance. The HAZUS analysis estimates dsvnagisin
from a 100year flood at .65 million and 8.52million from a 500year flood.

Overview of TowsWide Flooding

As with most of eastern Massachusetts the natural hazard threat that is most prevalent in the town of Wrentham, and
GKSNBT2NB (KS F20dza 2F Yz2aid 2F (GKS (26yQ&8 KFETFNR YAQG/
Bellingham on the wesEranklin and Norfolk to the north, Walpole and Foxborough to the east and Plainville to the
south.

Wrentham is fortunate to contain water recourses that contribute to the headwaters of four watersheds, the Charles,
TenMile, Taunton, and the Blackstone Rivers. This is matched by only one other community in Massachusetts. Althouc
these headwaters suggean abundance of water resources, it also means that this water is continually flowing

downhill, away from Wrentham, and that many other communities are dependent on these flows and their quality. The
aquifers rely on being recharged ultimately from tlaérand snow which falls on the town, and the intermediary

recharge of waters used in the town as they are released though drainage and septic systems.
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Wrentham is considered on the head waters of the Charles River watershed, which is 80 miles intfengthgest

river with its entire length in Massachusetts. The Charles River Watershed has a drainage area of approximately 308
square miles and encompses all or part of 35 municipalities. The watershed drains northward and is divided into three
distinct regions, which include the rural, forested upper watershed, the suburban lakes or middle watershed, and the
urban lower watershed, which drains througte Boston metropolitan area. In general, the upper and middle

watersheds are characterized by forest cover and residential land use, while the lower watershed is characterized by
commercial land use. Since 1995, the water quality of the Charles Rivienfrased dramatically, and is now clean

enough for boating and swimming for the greater part of each year, according to the Environmental Protection Agency
(EPA). The greatest source of pollution to the river isjpoint source pollution, especially frostormwater runoff and
Combined Sewer Overflows (CSOs). The quantity of water available for residential and commercial use is also threatel
by overuse, which has lowered groundwater levels and decreased stream flow.

Ly GKS mMopcnQa aiddzRASa oe (GKS /2N1JA 2F 9y3IAYySSNER NBGJSI
minimal flooding. Extensive marshes, swamps and wet meadows scattered around the upper watershed were holding
floodwaters and then only slowlgtting them go. In 1974 Congress authorized the "Charles River Natural Valley Storage
Area," allowing for the acquisition and permanent protection of 17 scattered wetlands in the middle and upper
watershed. Final acquisition totaled 8,103 acres, with B,@@res of land acquired in fee and 4,882 acres in flood
easement, at total project cost of $8,300,000. It must be noted that within the Charles River Watershed, flooding within
the lower watershed (Boston metro area) is controlled with dams and chantietizavhile the upper and middle
watersheds, wetlands and other natural storage areas are relied upon to protect the area from flooding.

The lakes and ponds are also preeminent assets, with Lake Pearl noted as a Great Pond. Attleboro withdraws from the
area around Crocker Pond for a portion of its needs. Previously the lakes served as water sources, but now are mainly
used for recreationgburposes. Their health continues to be crucial to their success, and they are variously threatened
by failing septic systems, pollution from overland runoff, and the introduction of alien, invasive species which can upset
the delicate ecological balance thie lakes. Over time, the recreational use of the lakes became a primary feature of the
town, spreading its renown, and later leading to residential settlement as the cabins and camps were slowly converted
and winterized to be year round dwellings.

Although there are no major rivers or streams in Wrentham, and the ponds are few in number, the town is studded
with a surprisingly high number of certified and potential vernal pools. These pools are remarkably productive and fill
essential ecological re$, even though they are wet for only a portion of the year. There are also many isolated wetlands
abutting open water and throughout the town, granting them a larger role and significance than they may play in other
communities.

Virtually all of the 1% and 0.2% Annual Chance Flood zones in town are located near major bodies of water, including
those named above. However, in many of those zones the flood frequency is greater than the 1% Annual Chance Floo
event. Though the floodanes have not been properly studied as a system, town officials indicated that they believe
GKFG Ylye 2F GKS (26yQa Y2NB FTNBI|jdSyd FfE22RAY3 LINROT !
structures, such as culverts, dams and drain pifhet are not large enough to quickly transport flood waters away from
town streets and neighborhoods and toward the nearby wetlands.

As with most of eastern Massachusetts the natural hazard threat that is most prevalent in the town of Wrentham, and
GKSNBTF2NBE (KS F20dza 2F Y2aid 2F (GKS G26yQa KITFNR YA/
0 2 6y Q &elatedhazarBs are related to high rain events, such as heavy rainstorms, tropical storms or winter rain anc
snow storms. In addition, the spring rainy season is a particularly hazardous time, as runoff from winter snowfalls

al GdzN> 6Sa YdzOK 2F GKS (2¢6yQa ¢SittryRa YR FAffta (GKS i
of year can often overwhelm the natural flood storage areas of the town and create flood hazards on streets and aroun
residential andusiness areas in town.

Although? NB y (i Kldodir@idsuesn the pasthavenot beenassignificantassomeof its more developedneighborst
he town is facingnew development.Newimperviousareasand more engineered drainage systems can bring a greater
possibility of future flooding problem3.herefore, protection of open space and development controls will be critical
to mitigate againstuture flooding.The local team noted thal/renthamhasbeen proactive in identifying and
addressindlooding

Potential Flood Hazard Areas

Information on potential flood hazard areas was taken from two sources. Thésftiet current National Flood
Insurance Rate Mafg&IRM) dated July 17, Zb and the accompanyingEMANorfolk County Flood Insurance Study
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which is summarizbelow. The FIRM flood zones are shown on Map 3b. in Appendix A and their definitions are listed
below.

The second data source on areas subject to flooding was provided WyrérehamHazard Mitigation Team. The

Locally Identified Areas of Flooding described in the section below were identified by Town staff as areas where floodir
is known to occur. All of these areas do not necessarily coincide with the flood zones from the FIRISanammay be
areas that flood due to inadequate drainage systems or other local conditions rather than location within a flood zone.
¢CKS ydzYoSNE O2NNBalLRyR (2 GKS ydzYoSNaR 2y al Ll yx af 20l

Flasd Insuranee Reate Map Zone Definitians

Zone A (1% annval chance) - Zone A is the flood insurance raote zone that corresponds to the 100-year floodplains
that are determined in the Flood Insurance Study (FIS) by approximote methods. Because detailed hydravlic
analyses are not performed for such areas, no BFE: (base flood elevations) or depths are shown within this zone.

Mandatery flood insvrance purchase requirements apply.

Zone AE and A1-A30 (1% annual chance) = Zones AE and A1-A30 are the flood insurance rate zones that
correspond to the 100-year floodplains that are determined inthe FIS by detailed methods. In mest instances, BFEs
derived frem the detailed hydraulic analyses are shown ot selected intervals within this zone. Mandatory flood

insurance purchase requirements apply.

Zones X500 (2% annual chance) = Zone X500 is the flood insurance rate zone that correspond to the S00-year
floodplains that are determined in the Flood Insurance Study (FIS) by approximate methods. Because detailed
hydraulic analyses are not performed for such areas, no BFEs (base flood elevations) or depths are shown within

this zone.

Zone VE (1% annual chance) = Zone VE is the flood insurance rate zone that corresponds to the 100-year coastal
flocdplains that have additional hazards associated with storm waves. BFEs derived from the detailed hydraulic

analyses are shown ot selected intervals within this zone. Mandatery flood insurance purchase requirements apply

Norfolk County Flood Insurance Study (FIS)

TheNorfolk County Flood Insurance Study (FIS), Revised 2025, provides supporting data and analysis regarding floodi
in Wrentham The FIS provides the following overview description of flooding trends and impacts in the Charles River
watershed:The current effective Flood Insurance Study (FIS) can be fourd

The Charles River has caused flooding issues in the Town of Bellingham, Medway, Millis, Medfield, Dover, Dedham,
Needham, and Wellesley over the years as a result of hurricanes, snow melt combined with spring rains, and summer
thunderstorms. The notabledbd events along the Charles River were the March 1936 snow melt and rainfall event, July
1938 rainfall event, August 195%w~0 successive hurricanes in a one week span, March 1968 snow melt and rainfall
event, and spring 2010 which involved three largmfall events over a five week period. Some bridges were

overtopped and numerous roads in ldying areas along the river were flooded. The July 1938, August 1955, and March
1968 flood events were about at ag&rcent annual chance flood, and the sprir@l2 event was about agercent

annual chance flood, based on pefddw data at the USGS Charles River at Dover stream gage (01103500). At the USGS
Charles River at Waltham stream gage (01104500) further downstream, the spring 2010 event was giienceat1

annual chance flood, and the 1938, 1955, and 1968 were betweenandQl0Opercent annual chance flood.

Locally Identified Areas of Flooding

As mentioned above, the second data source on local floodivg@nthamwas theWrenthamHazard Mitigation
Team.TheTeamidentified the following local areas of potential flooding. These are summarizbe ihable belovand
displayed on Map 8, with the corresponding map location numbers in the first column of Eable 1

The locally identified areas of flooding described below were identified by the Local Team as areas where flooding
occurs. These areas do not necessarily coincide with the flood zones from the FIRM maps. They may be areas that flo
due to inadequate draimge systems or other local conditions rather than location within a flood zone. The numbers
O2NNBalLlR2yR (2 (GKS ydzyoSNAR 2y al Ll yz a[20Ff 1 FTFNR ! NJ
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20

High Street (formerly
Green Street)

Franklin Street

Taunton Street

Burnt Swamp Road

Hancock Street

Well #4 at Thurston
Street

Franklin Street, North of
Circle Drive

Crocker Pond Dam

Tablell. Locally Identified Areas of Flooding

Flooding

Flooding

Flooding

Flooding

Flooding

Flooding

Flooding

Flooding

High Street sustains regular flooding due to water runoff from
Aggregate Industries. Increased impervious surface and lack of
drainage on both sides of the road cause the roadway flooding.
Aggregate Industries owns both sides of the road and has attentpte
mitigate the flooding problems on multiple occasions, but the
problems still remain. High Street is a secondary bypass for the
Wrentham Outlets and an escape route in times of emergency.
Potential mitigation measures include roadway redesign, evaluatiol
and/or improvements to the drainage systemo warehouses have
been approved, one built on this roadway, adhere to updates
stormwater regulations, there is some flooding that owners have
YV2G0SR 2y GKSANI LINPLISNI & HMPY t
occurredbetween new driveway and cemetergausing $& mapshift.
Th rew development has better drainage so flooding has shifted.
The drainage system on Franklin Street is inadequate and exceed:s
OF LI OAGe RdzNAYy3I Y2z2ad tFNHS NI A
attempted to mitigate this problem, but flooding still persisthe
flooding is attributed to an outdated and inadequatethage system.
 OO2NRAY3 G2 G2y 2FFAOAILf AT ¢
mitigation measures were offered to alleviate the problem, ranging
from enlarging the culvert under Franklin Street, to the installation «
comprehensive drainage, to stim restoration of a small brook
located off the roadThere is a chinage system on parking lot,
pervious pavementhat keepsfloodinglocalized(basin backs up in
Dunkin)

About six houses on Taunton Street sustain backyard and baseme
flooding every three to five year©©ne single family house, without a
basement, has sustained reoccurring flooding. Backyard flooding
attracts mosquitoes close to populations, which is aljuhealth
hazard. Potential mitigation measures include improvements to
drainage system, installation of a retention basin and raising the
utilities on flood prone properties

This site istdl a big problem, slope from the state forest to this
property, no beavers, (floating pump), leads to electrical area and [
directors office. Senior center houses in danger of collapsing.
Overflow from Burnt Swamp Brook causes a single family home or
Burnt Swamp Road to flood’he town has replaced the culvert,
however some flooding still persists due to beaver activity. ( A f €
from beaver activity, will also be part of critical infrastructure. Town
purchased 20 Hancock streetill become well.

The Burnt Swamp Brook backs up at the culvert at Hancock Stree
floods the road. Flooding typically occurs during large storm events
and has caused road closures and minor damage to several single
family houses. Expanding the culvert from 12 inche24anches could
potentially mitigate this problemStill floods, keep, culvert assessme
to be sent by town

The area around well #4 is an area of concern to the town. While tt
area has not sustained any significant flooding, it resides in the
floodplain of Meadow Brook. The facility for Well #4 is particularly ¢
risk in the case of a large storm event. Thenag concerned that
flooding could result in contamination of the water supply.
CNIyYyl1ftAYy {GNBSGZI Ay GKS @AOAYI]
flooding. Flooding causes partial road closures and some damage
commercial propertiesin the winter, flood waters on Franklin Street
tend to freeze. This is particularly a concatrihe bend of the road, as
it has resulted in car accidents. A potential mitigation measure
includes upgrades to the drainage systedehools put in drainages
(flooding from tennis courts), keep as low priority

Serious issue, Myrtle st. Is closed due to flooding. Huge dev at
Ledgeview (790 Madison St.) w/wastewater treatment plant (starte:
2018)
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21 Eagle Dam Flooding Eagle dam is a low hazard dam, privately owned, with mature
vegetation on the embankment. The spillway collapsed recently an
local residents rebuilt the spillway without professional consultatior
The Town is concerned that hig¥inds, hurricane, or othestorm will
pull down the mature trees and cause flooding on State Route 140
Town owned, flooding issue remains, getting worse

New Flood Sites for 2026 Plan Update

27 Taunton St. And David  Flooding  David Brown way has a very low gradient. Heavy rain, too much wi

Brown Way collects. It could damage gazebo. Road flooding and causes traffic
here.
28 West St. At Lower Flooding  In spring you can see water on both sidesm Mill Pondto swamp
Bennett (near Mill Pond) culvert. This floods west street. If that culvert gives way, the whole

roadway will be taken out and west end would be isolated from the
town. This site peds attention andnaintenance
29 Hancock St. At Amber  Flooding Water flooding from Amber Drive, runoff from development, improg
Drive drainage

30 2995 West Street (at Flooding Rainwater and runoff draining to that area, probably from Oak Hill.
Bellingham border) Culvert at brook washed out down to one lane. 27 West St. House
lawn pools up andun-off-trees got root rot and fell in.

How participants implement the substantial improvement/substantial damage provisions of
their floodplain management regulations after an event:

The Town implements the SI/SD provisions of its floodplain management regulations as required per the NFIP (CFR Ti
nn tFNIa pdp GKNRAzZAK cp0 FyR alaal OKdaAaSdiGa {aGFGS . dzif
Improvement or Substantial DarfaS ! LJLJX A OF GA2y t I O1Sd / KSO1ftAade G2 K¢
part of the community permit application process for substantial improvement or substantial damage of a structure
located in a special flood hazard area. Applicantg@sponsible for submitting a Floodplain Management Permit
Application which includes itemized SI/SD ckim

Ultimatelythe Building Commissioner provides determinations on the permit. The Town will also coordinate with State
Flood Hazard Management Program staff to assure that proper practices are followed and thatessastr plan will
be in place to implement all/SID provisions.

Repetitive Losand Severe Repetitive Loss Properties

As defined by the National Flood Insurance Program (NFIP), a repetitive loss property is any property which the NFIP |
paid two or more flood claims of $1,000 or more in any giveiyddr period since 1978. Theage norepetitive loss

properties inWrentham A Severe Repetitive Loss propectynsists of any NHiRsured property that has met at least

oneof the following paid flood loss criteria since 19T®ere are no Severe Repetitive Loss properties in Wrentham

@ n 2NJ Y2NB aSLINIGS OfFAY LIFevySyida 2F Y2NB GKIly

w2 or more separate claim payments (building payments only) where the total of the payments exceeds the
current value of the property.

Based on the record of previooscurrencesflooding events iWrenthamare a high frequency event as defined by the
Massachusetts State Hazard Mitigation Plan. This hazard may occur more frequently than once in five years, or a grea
than 20% chance per year.

Flooding and Climate Change

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

Precipitation frequency estimates, which are used to derive stormwater design standards, were published in 196l by th
U.S. Commerce Department in a document known ad0rTechnical Paper 40). Theyiéar, 24hour storm for eastern
Massachusetts was calated as a 4.4nch 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 east
Massachusetts. Communities should consider feit@infall rates when designing infrastructure. For example,
Wrenthamcould consider using NOAA Atlas 14 rainfall rates with an additional allowance to account for projected
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rainfall during the life of projects permitted today when sizing stormwater infrastructure. DEP takes a similar approach
AY AG& LINRPLRASR NB3AdZ I GA2ya G2 RSAONAROGS OdzZNNByd o6yz2i
Association MyRWUO O2YYdzyAGASa LINBLI2AS dbh! ! mnbbéThe MMATIK (I KSE
number is calculated by multiplying the NOAA 14 precipitation frequency estimate upper confidence interval by 0.9 (i.e.
current but extreme precipitation events reftt 90% of upper confidence intervals). The NOAA 14++ number is the
upper confidence interval. A comparison of these numb&ummarized in the table below (NOAA, 2023) .

Tablel12. Rainfall rates for the 1§ear 24hour storm

NOAA 14 NOAA 14+ NOAA 14++
5.25inches 5.90 inches 6.56 inches |

The 2022 MA Climate Change Assessment also highlights the following climate impact&tstédra InlandRegion
(whereWrenthamis located), related to flooding:

1 By 2050, the 1 percent annuethance ofiver flood could be two times more likely to occur

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

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

9 There could be a reduction in the availability of affordably priced housing from direct damage including from
flooding (Commonwealth of Massachusetts, 2022).
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Charles River Flood Model Climate Projections

To assess how climate change trends may affect the Charles River Watershed, the Charles River Watershed Associati
(CRWA)and 15 communities in the watershed worked together to develop the Charles River Flood Model to identify
areas vulnerable to floodingnder future climate conditions. The following description of the project comes from the
Charles River Watershed Model final report prepared by Weston and Sampson for the Charles River Watershed
Association under a Municipal Vulnerability Preparednesstgran

The project resulted in an interactive display of model results showing areas in the upper and middle Charles River
watershed at risk from projected flooding events. The model was developed for the watershed area draining to the
Watertown Dam and comprisex over 270 square miles. This represents the upper/middle Charles River watershed,
which includes Dover. The Charles River Flood Model represents the impacts of flooding across the watershed from
various types and sizes of rainstorms under both presedtfature climate scenarios and can also be used to test the
efficacy of various flood mitigation measures. This model will help the region take steps to protect the people, property
and nature in the watershed.

Future rain events can impact between 1,200 and 1,900 additional acres of watershed land that are not flooded under
current conditions, depending on the type of the storm. Additionally, many areas that currently experience modest or
nuisance flooding arékiely to experience more severe flooding as a result of larger and more frequent storms . This
increased flooding could also impact additional critical facilities and infrastructure and climate vulnerable residents.

¢tKS Y2RSt Qa FdzidzZNE A0Syl NA2& | NB 0 a-83080 add207D00R. IO A 2 y
model assesses ten different #¥ur duration rainstorms:

wPresent day 2-, 10, and 100year events
w2030 2-, 10, and 100year events
w2070: 2-, 10, and 100year events

wMystic River 2070: 100-year event (an extreme rainfall event of 11.7 inches)

The presentay baseline precipitation is based on NOAA Atlas 14, a widely used standard by government agencies,
engineers, and developers. Future increases in precipitation above the Atlas 14 baseline were applied using projection
from the MassachusettBMAT tool, which projects an increase of 8% t015% for 2030/2050 and from 20% to 36% for
2070/2090. Based on these increases, the future scenarios for storms fy@ar2o 500year are shown in Tabl8 and

are illustrated in Figuré4.

Tablel3. Proposed Design Rainfall Depths for Future Storms in the Charles River Watershed

Recurrence Interval  Present (Watershed 2030/2050 2070/2090
Average), inches _
(using RMAT percent (RMAT percent
increase estimates), increase estimates),
inches inches
2-yr 3.34 3.60 4.00
10-yr 5.20 5.62 6.25
25yr 6.37 6.88 7.64
100yr 8.17 9.07 10.37
500yr 11.12 12.79 15.12

Source: Charles River Watershed Association
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Present (Watershed 2030/2050 (using RMAT 2070/2090 (using RMAT
Average), inches percent increase percent increase

estimates), inches estimates), inches

0

Today's 25-yr

storm will be
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Figurel3. Projected future increase in precipitation scenarios in the Charles River Watershed Model
Source: Charles River Watershed Association

The Charles River stormwater flood model is capable of estimating peak and total runoff from more than-700 sub
catchments within the watershed; peak and total runoff in nearly 200 miles of the Charles River and its tributaries; of
estimating peak water lals and flood depths at more than 450 dams and bridge crossings; and of estimating flood
levels, depths, and extents throughout nearly 19,000 acres of floodplain.

On average, watershedide, flood prone areas in the Charles River watershed are projected to increase by 1,685 acres
for the 10year storm by 2070, a 23% increase. For theylédr storm the projected increase is 1.433 acres, a 13%
increase in flood pronareas (Tablda9).

Tablel4. Change in flooding Between Present and 2070, Charles River Watershed

0 0

Present 490 ] 0
2-yr Storm 2070 9 4 264
Increase from Present{+1,229 (+35%) +1,211 (+40%)
Present
10-yr Storm 2070 8,028 0.6
Increase from Present|+1,685 (+23%) 43,283 (+45%)
Present 06
100-yr Storm 2070 00 68
Increase from Present|+1,433 (+13%) +8,247 (+48%)
Mystic 100-yr 2070 00 0,794
Storm Increase from Present(+1,934 (+18%) +16,473 (+95%)
March 2010 Storm (8.99 inches)  [10,446 20,831

Source: Charles River Watershed Association

However, there is considerable variability across the subbasins with respect to projected increase in total runoff and
increases of inundated areas
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Figureld. Percent increase in total runoff volume during the 2070-t€ar event vs. the baseline Xear event by
sub-basin

Source: Charles River Watershed Association

Inundated area is projected to vary by subbasin for the-#€@r storm in 2070. Tadl20shows that the increase of
inundated area ranges from 18% to 53%, with an average increase for all three basins of 31%, a total of 470 acres.

Based on the analysis, ten catchment areas of concern for potential 2070 flooding were identified and mapped, as
summarized in Tableelowand displayed in FigurEy.

Tablel5. Catchments Subject to Flooding in CRWA Model 2070-X68r Storm

Site Catchment Area #'s General Location
1 181 Rt 27/N Main St at Natick line
2 22,35 Rt 27/S Main St at Medfield line
3 278, 279 Farm Rd/Bridge St at Dover line
4 24 Rt 16/Washington Street
5 24, 215 Dopping Brook Rd
6 287,288,289,282 Rt 27/S Main St and side streets:
Goulding E&W, Ivy La, Russett Hill, Thoroughbred
7 35, 280 RR tracks
8 284 Lake Street
9 25 Mill St, Holis St
10 29, 30 Brook Street

Source CRWA Flood Model
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Figurels. Catchments Subject to Flooding in CRWA Model 2070Y68r Storm

Source CRWA Flood Model
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Projections for Flood Mitigation Strategies

The CRWA Flood Model project also considered the benefits of six mitigation strategies, summarizedoieldwble

Tablel6. Six Flood Mitigation Scenarios for the Charles River Watershed

Category Scenario Number Strategy
Green stormwater infrastructure (GSI) stores
1 storm runoff from up to 50% of all impervious
cover townwide
Green Stormwater
Infrastructure 2 20% of feasible/priority land area is GSI
3 Storage on large (>5 acres) public properties
(GSI, underground storage, "blue roofs")
Reduce Impervious Cove 4 Reduce effective impervious cover watershec
P wide by 10% (for subbasins over 10%)
Allow 50% of remaining
Land Conservation 5 undeveloped/unprotected land to become
impervious
25% public ROWS become green streets: tre
Increase Tree Canopy 6 box filters/bioswales connected to leaching
catch basins

Source: Charles River Watershed Association

The watershed model estimated the change in inundated area and critical facilities impacted by each of the six
mitigation strategies. An example of mitigation strategy #2 is shown in P&ble

Tablel7. Change in flooding between present and 2070, Charles River Watershed

Mitigation 2 Scenario Results for the FCriFIi_ti_aI Inundated . nTOf:‘aII\/IG
Present and 2070 1§ear Storm Actlifies Area (acres) Unetni(ie)
Impacted

Present 16yr storm¢ No Action 53 7,243 7,368
Present 16yr storm + Green Infrastructure

& 45 6,694 6,493
#2
Change from No Action -8 (-(15%) -549 (8%) -875(-12%)
2070 10yr stormg No Action 56 8,928 10,651
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2070 10yr storm + Gl Scenario #2 55 8,501 9,817

Change from No Action -1 (-2%) -427 (5%) -834 (8%)

Source: Charles River Watershed Association
DAMHAZARDS

Dam failure can occur as a result of structural failure, independent of a hazard event, or as the result of the impacts of .
hazard event such as flooding associated with storms or an earthquake. In the event of a dam failure, the energy of the
water stored behind even a small dam can cause loss of life and property damage if there are people or buildings
downstream. The number of fatalities from a dam failure depends on the amount of warning provided to the

population and the number of people inthe arkay G KS LI GK 2F (GKS RIYQa Ff22Rg1 |

Dam failure is a highly infrequent occurrermg a severeincidentcouldresultin lossof livesand significant
property damage According to the Office of Dam Safety, three dams have failed in Massachusetts since 1984, one of
which resulted in a death. There have been no recorded dam breachésemtham

The increasing intensity of precipitation is the primary climate concern related to dams, as they were designed based o
historic weather patterns. The ResilientMass Plan and the 2018 SHMCAP both indicate that changing precipitation
patterns may increaserpssure on dams and increase the likelihood of overflow events.

Tablel18. Inventory of Dams in Wrentham

Red Dam Lake Pearl Town of Wrentham  Significant Hazard
Wrentham

Eagle Dam Eagle Town of Wrentham  Low Hazard
Brook Wrentham

Crocker Pond  Crocker Town of Wrentham  Low Hazard

Dam Pond Attleboro

Mirror Lake Mirror Town of Norfolk Significant Hazard

Dam Lake Norfolk

Mirror Lake Mirror MA DCR Norfolk Significant Hazard

Dike Lake
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About Red DamRed Dam is the approximately 3#fbt-long, 10foot-high earthen dam that holds back Lake Pearl in
Wrentham The damisin structurallypoor conditionandclassified as a Large Size, Significant Hazard Potential Dam,
meaning a failure could potentially result in loss of life or property damélgere isvegetationand treesgrowing on the
downstream slope, undermining of granite steps, and deterioration of riprap along the upstream waterline. The Town
was required to conduct additional inspections and investigations and bring the dam into compliance. At the time of the
2023 eport, preliminary repair costs were estimated at approximately $347,500 to $543/0@Mhtham is now

pursuing a repair project involving removal of roompliant vegetation, filling erosion and depressions, regrading the
dam crest, and installing additional stone and riprap to adddesiiencies.

About EagleDam:Eagle Dam is an aging dam on Eagle Brook off Franklin Street, downstream of the Red Dam that forr
Lake Pearl. Wrentham identified it as a vulnerability because of its deteriorating condition and the potential for
increased rainfall and streamflow assoeidtwith climate change. The Town began studying whether the dam should be
removed, and a 2021 feasibility study concluded that dam removal appears technically feasible, but that additional stuc
and substantial community engagement would be needed befaaking that decision. Since then, Wrentham has
conducted additional field investigations, hydrologic and hydraulic modeling, permitting analysis, and public outreach,
AyOf dzZRAY 3 (2dzNERX adzNBSeas | yR Llzof A O tweS&herthArdpiesehtyig H 1 H «
removal as a completed decision. A related issue is Well #3, which is immediately adjacent to the dam, so the potential
SFFSOGa 2F RIFEY NBY2@If 2y GKS (26yQa o (SNJ adzelhgirtd KI |
continue maintaining or reconstructing Eagle Dam or pursue removal, considering dam condition, flooding,
environmental impacts, water supply, permitting, costs, and community input.

There have been no dam failures documented in the Town of Wrentham. Based on the record of previous occurrences
dam failure in Wrentham is a very low frequency event as defined by the Massachusetts State Hazard Mitigation Plan,
2018. This hazard may occless frequently than once in 100 years (less than 1% chance of occurring per
year).CdzZNII KSNIXY2NB X y2yS 2F (KSaS RIya oSNB tAaGdSR Ay (KS
condition.

The MA Department of Conservation and Recreation (DCR) defines dam hazard classifications as follows:

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

SignificantDams located where failure or rigeration may cause loss of life and damage home(s), industrig
commercial facilities, secondary highway(s) or railroad(s) or cause interruption of use or service of relativel
important facilities.

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

The table and section below outlines sogreneral dam mitigation activities and best practices that can be taken into
considerationfor management of dams.
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Table19. Dam Mitigation Activities

Type of Dam Risk Mitigation Activity

Emergency Action Plans

Improve Dam Stability

Increase Spillway Capacity

Increase Temporary Storage Capac

Control Surface Erosion

Reduce Seepage and Internal Erosi

Address Foundation Issues

Dam Safety and Mitigation Responsibilities

Dam Owners

w

w

w

w

w

w

w Lyadltt

w Lyadltt

w

w Lyadrtt |

Description
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1 Maintain and operate dams to prevent failure and reduce risks

1 Coordinate with state and local officials and inform them of potential risks

1 Develop and maintain Emergency Action Plans (EAPS), including inundation maps

T Share plans and maps with local planners and first responders

1 Comply with state and federal safety standards

1 Engage gqualified engineers and participate in relevant training
Emergency and Floodplain Managers

1 Coordinate with state and federal dam safety agencies

{1 Participate in training and education on dam safety

1 Support land use planning that considers destated risks
Additional Mitigation Strategies

1 Dam rehabilitation or removal

1 Land use regulations and enforcement in inundation zones

1 Elevating or floodproofing structures

1 Installing flood protection measures (e.g., berms, floodwalls)

1 Watershed management to reduce erosion and sediment

1 Public education and outreach

DROUGHT

Drought is a temporary irregularity in precipitation and differs from aridity since the latter is restricted to low rainfall
regions and is a permanent feature of climate. Drought is a period characterized by long durations of below normal
precipitation. Dought conditions occur in virtually all climatic zones yet its characteristics vary significantly from one
region to another, since it is relative to the normal precipitation in that region. Drought can affect agriculture, water
supply, aquatic ecology,ildlife, and plant life.

In Massachusetts, droughts are caused by the prevalence of dry northern continental air and a decrease #andastal
tropicalcyclone activity. During the 1960's, a cool drought occurred because dry air from the north caused lower
temperatures in the spng and 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
each month of the year. Regional monthly precipitation ranges from zero to 17 inches. Statewide annual precipitation
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ranges from 30 to 61 inches. 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 state intoseven regions: Western, Central, Connecticut River Valley, Northeast, Southeast, Cape Cod, and Islands.
Wrenthamis located in the Northeast Region, and drought is considered a potentiahwoganhazard.

The Massachusetts Drought Management Plan was revisg@lli®i 2 OKIl y3S (KS adl dSqQa Of |
establishing four levels to characterize drought severity beyond normal conditions:

1 Level BNormal Conditions (no drought)

=

Level IMild Drought (formerly Advisory)

=

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

The levels provide a basic framework from which to take actions to assess, communicate, and respond to drought
conditions. They begin with a normal situation where data are routinely collected and distributed, move to heightened
vigilance with increasedatia collection during an advisory, to increased assessmetiproactive education during a

watch. Water restrictions might be appropriate at the watch or warning stage, depending on the capacity of each
individual water supply system. A warning level indicates a severe situation and the possibility that a droegiency

may be necessary. A drought emergency is one in which mandatory water restrictions or use of emergency supplies is
necessary. Drought levels are used to coordinate both state agency and local response to drought situations.

The Massachusetts drought levels are shown in comparison to the U.S. Drought Monitor levels irb.Tahéet®0 sets
2F RNRdJzZAK{G AYRAOS&a IINB &AYAf{INE o0dzi al aal OKdzaSidida
Droughts.

(@

Table20. US Drought Monitor Compared to MA Statewide Drought levels

Percentile ||MA DMP| MA Percentile MA DMP
USDM Names | Recurrence
Ranges Levels Ranges Names
DO: Abnormally jonce per 3 to .
21to 30 1 >20 and £30% | Mild Drought
Dry 5 years
once per 5 to Significant
D1: Moderate . 111020 2 [>10ands20% | “EMeAn
10 years Drought
D2:S
evere | once per 10 61010
Drought to 20 years .
3 >2 and €10% (Critical Drought
D3: Extreme once per 20
Drought to 50 years
D4: Exceptional once per 50
4 <2% Emergency
Drought to 100 years

SourceMassachusett®rought Management Plag018
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These levels are based on conditions of natural resources and provide information on the current status of water resourc
As dry conditions can have a range of different impacts, a number of drought indices are available to assess these impa
Massachsetts uses a mukindex 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 indice
which have reached a ginedrought level. Drought levels are declared on a regional basis for each of seven regions il
Massachusetts. County by county or waterstspecific 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.

¢KS DNRBdzyRégl 6SNI [ S@St LYyRSE Aa o6FaSR 2y (G(KS ydzv¥o$S

normal (lowest 25% of period of record).

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

7. The Reservoir Index is based on the water levels of small, medium and large index reservoirs across the state,

relative to normal conditions for each month.

a M wnNPRE

The tablebelow shows the range of values for each of the indices associated with the drought levels. Because droug!
tends to be a regional natural hazard, this plan referentbesSate data as the best available data for previous drought
occurrences.

The drought levels provide a framework from which to take actions to assess, communicate, and respond to drougl
conditions. Drought levels are used to coordinate both state agency and local response to drought situations. Wate
restrictions might be appnariate at the significant drought stage, depending on the capacity of each individual water
supply system. A critical drought level indicates a severe situation and the possibility that a drought emergency may |
necessary. A drought emergency is one inclvimandatory water restrictions or use of emergency supplies is necessary.

Table21. Indices Values Corresponding to Drought Index Severity Levels

Index Standardized Keetch .
= ) Lakes and N Crop Moisture
Severity Precipitation Streamfiow Groundwater Byram
Impoundments ndex
Leve! Index Drought Index

0 >30™ percentile < 200 >-10

1 <30 and >20 200-400 <-10and>-20
2 <20 and >10 400-600 $-20and<-3.0
3 <10 and »2 600-700 $-30and>-40

<2 700-800 <40

i

Source: Massachusetts Drought Management F2aa3

Previous Occurrences
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Table22. Chronology of Major Droughts in MA since 1879

Recurrence

Date Area affected interval Remarks Reference
(vears)
1879-83 B - Kinnison 1931 referenced these periods
as two of threée worst droughts on -~
record in 1931, the third being the then =0 1931
1508-12 n - current drought of 1925-1932.
1829-32 Statewide 1015 350 L e e U USGS 1989

13 communities. Multistate.

154 " More severe in eastern and extreme
2l SEETES oSSt waestern Massachusetts. Multistate. S

Record low water levels in observation

wells, northeastern Massachusetts. USGS 1989

1957-59 Statewide S5t025
‘Water-supply shortages common.

Record drought. Multistate. AR

1961-69 Statewide 3510 >50
Most severe in Ipswich and Taunton

1580-83 Statewide 10 to 30 River basins; minimal effect in Nashua USG5 1989
River basin. Multistate.

P Duration and severity as yet unknown

lgssgs  pousatonichuer 25 Streamflow showed mixed trends USGS 1589
8 elsewhere.

Based on statewide average

1995 = “moderate” = 5 DMP 2013
precipitation
"worst ina Based on statewide average
1558-1955 decada” T DMP 2013
Dec 2001 - = Level 2 drought was reached statewide
janzpp3  Sttewide for several months EEA 2001-2003
Connecticut River
Oct 2007 - Valley, Central, _ -
Mar 2008 Northeast, and Lovel1 drought EEA 272008
Southeast regions
Connecticut River
AUE2010- s Contraland - Level 1 drought £EA 2010
Mov 2010
Mortheast regions
Oct 2014 - Sputheast and Cape &
Nowv 2014 Islands regions . Level 1 drought EEA 2014
Jul 2016 - ¢
Apr 2017 Statewide - Level 3 drought EEA 2016-2017
icut Ri
Sepz015] | Conmekutfives Level 1 drought EEA 2019
‘alley
May 2020- Level 2 in all regions except the
N o 2020 Statewide = Southeast, Charles basin (Northeast) EEA 2020
o and Millers (Central) basin at Level 3
Feb 2021~  Statewide except = Level 1in all affected regions except the EEA 2021
Oct 2021 Islands region Southeast at Level 2
Level 2 for Western and Islands and
Apr 2022- ¢ = Level 3 for Cape Cod, Northeast,
Jan 2022 Statewide Southeast, Central, and Connecticut EEA 2022
River Valley
May 2023 Weslerr} and Cape L, ng! 1 for Western and Cape Cod £EA 2023
Cod regions regions
;‘62";0“ Islands region - Level 2 drought EEA 2023

Source: Massachusetts Drought Management P2848

A summary of Massachusetts long term historic drought events from 187%2®i2@hown in the Table above. This

table was prepared for the Massachusetts Drought Management Plar2@®) 20 it does not include droughts in the last
few years.The most recent years aitustrated om the following figureszigure20 shows the most recent trend from
October 2025 to July 2026 along with the levels of four key indicators of drqugltipitation, evaporation,

groundwater, and streamflow. The trend shows that streamflow is the indicator that reached the lowest level duging thi
period,extreme drought, in winter and spring of 2026.
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Table20. Drought Levels witlKey Indicegor the Northeast Region, 226-26

Northeast Region

100
Q
=
a
e
[0
o
i
Oct 2025 Jan 2026 Apr 2026 Jul 2026
-®- Precipitation - ET - Groundwater =& Streamflow
Intensity:
[:] None |:| D2 Severe Drought

:] DO Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought

99! Q&4 5NRdAKG al ylFr3aSYSyid ¢l al C2NOS LINE PastRblalandeyich 2Ny |
Massachusetts, wher@/renthamis located. That information is summarized in Table and Figure below.

Table 23. Drought Status History for the Northeast Region, 262023

Mild Drought/Advisory 2001, 2002, 2007, 20120p14,2018 2021, 2023
Significant Drought/Watch 2001-2003, 2016,2020, 2023

Critical Drought/Warning 2016, 2020, 20222024

Emergency Drought/Emergency None

Source: Drought Management Task Force, 2023

As shown in Figurbelow, another measure of drought is the U.S. Drought Monitor, which characterizes droughts as
abnormally dry, moderate, severe, extreme, and exceptional. Extreme drought is characterized by likely crop and pastu
losses, water shortages, and water restricgbn
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B 3 P A 0
FTELF PSPPI PP P P
DO (Abnormally Dry) D2 (Severe Drought) = D4 (Exceptional
D1 (Moderate r D3 (Extreme Drought) Drought)

Drought)

Figurel6. Percent Area imNorfolk with Drought Conditions 200-2026
Source: U.S. Drought Monitor fblorfolk County, MA

According to the US Drought Monitahe drought of 2016 was the worst one since 2002 iaddachusettdNearly half of
Massachusetts was in extreme drought conditions with 15 inches of deficit rainfall (Figuiigh2 drought geographically
affected 6.5 million people, forced communities to buy drinking water from the Massachusetts Water Resources Authorit
and prompting State aid to farmers for crop losses.

Since 2016Hhere have been severather extreme droughts in Massachusettsncluding2020 2022,and 2024, and a
significant drought irRr025 (Figure 22) The recent pattern of repeated drought@t much shorter intervalstands in
contrast to previous decades, as Figure 20 illustratethd 14-year period between the drghts of 2002 and 2016 there
were no droughts that reached tHevel ofextremedrought, butin just nine years fron2016to 2025 there have been
four extreme droughts
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U.S. Drought Monitor
Massachusetts

October 4, 2016
(Reieased Thursday, Oct. 6, 2016)
Valid 8 am. EDT
Drought Conditions (Percent Area)
None | 00-D4 [D1-D4

Cument 0.00 |100.00(98.15 | 83.95 | 5213 | 0.00

Last Week

e 000 |100.00(98.15 | 89.95 | 5213 | 0.00

3Months Ago
psiage 070 |09.30 | 5499 | 2265 | 0.00 | 0.00

Start of
Calendar Year | 2285 |77.15 (2634 | 0.00 | 000 | 0.00
12292015

Start of
Water Year | 0.00 [100.0098.15 | 89.95 [ 5213 | 0.00

9272016
One Year Ago

O om0 | 2234 | 77.66 1381 | 000 | 0.00 | 0.00
Intensity:

00 oy HE

o1 Moderate rougnt [ 04 Excoptional Drought
I D25evere Drought

The focuses on broac-
Loca conditions may vary: See accompanying text summary
for forecast staterrents.

Author:

Brian Fuchs

National Drought Mitigation Center

USDA
— |

unl.edu/

Figurel?. Extreme Drought Conditions in Massachusetts 2016

Source: US Drought Monitor, 20

October 13, 2020

August 30, 2022

“November 19, 2024

Intensity
| None

|:] DO Abnormally Dry

July 7, 2026

I 02 Severe Drought
I 03 Extreme Drought

[T77] D1 Moderate Drought [l D4 Exceptional Drought

Figurel8. Recent Massachusetts Drought Events (222126)

Source: US Drought Monitor, 20-2026
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6.1.1 POTENTIAL DROUGHT VULNERABILITY

tKS (26yQa @dzZ ySNIoAfAGEe G2 RNBAAKG 0O02dZ R AyOf dzRS A
ecology, wildlife, and fireK I T F NR® a2NB Ay F2NXIFGA2Yy 2y YdzyAOALI t &I
Ly FNI &G NHzOG dzZNB A yProlorigédldisdight todlds Ibwéert watér $ablés faddyfetiuce the amount of water
available from pumping wellsd.owering the water tale could also result in reductions in water qualiBeveredrought

could also increase the risk of wildfire on forested lands and other vegetated areas.

Under a severe lonterm drought, the Town o¥Wrenthamcould be vulnerable to restrictions on water supply. Potential
damages of a severe drought could include losses of landscaped areas if outdoor watering is restricted and potential Ic
of business revenues if water supplies were severely restrictedgoolanged period. As this hazard has never occurred

to such a severe degree Wirentham 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 tens of
millions of dollars. Because drought tends to be a regioaaimal hazard, this plan references state data as the best
available data for drought. The statewide scale é®@mpositeof the sevenregionsin the state. Regional composite
precipitation values are based ameasurements from over 60 MA DCR and\EatherService Stationglick for map

of location9, includingstations in the smaller regions (Cape and Islands and West regions).

According to the MMroughtManagement Task Forcd/renthamis currentlyundera Level 3 Critical Drought

Probability of Future Occurrence

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

Table24. Frequency of Massachusetts Drought Levels

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

Source: 208 SHMCAP
Drought Emergency

Drought emergencies have been reached infrequently, with 5 events occurring in the period between 1850 and 2012:
1883, 1911, 1941, 1957, and 196966. The 1964966 drought period is viewed as the most severe drought to have
occurred in modern times iMassachusetts because of its long duration. On a monthly basis over theed6period of
record, there is a one percent chance of being in a drought Emergency.

Drought Warning

Drought Warning levels not associated with drought Emergencies have occurred five times, in 1894, 1915, 1930, and 19
and 2016. On a monthly basis over the 4@&&r period of record, there is a two percent chance of being in a drought
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Warning level. As of July 2016, a Drought Warning has been declared for the Northeast region, which includes the To
of Wrentham December 2016 marked the ninth consecutive month of below average rainfall).

Drought Watch

Drought Watches not associated with higher levels of drought generally have occurred in three to four years per decac
between 1850 and 1950. In the 1980s, there was a lengthy drought Watch level of precipitation between 1980 and 198
followed by a droughWarning in 1985. The frequency of drought Watches at a rate of three years per decade resumec
in the 1990s (1995, 1998, 1999). In the 2000s, Drought Watches occurred in 2001 and 2002. The overall frequency
being in a drought Watch is 8% on a montbhdgsis over the 16Qear period of record

Droughts And Climate Change

Droughts are projected to increase in frequency and intensity in the summer and fall as weather patterns change. Factc
contributing to this include increasing evaporation as a result of warmer weather, earlier snow melt, and more extreme
weather patterns Information from the 2022 Massachusetts Climate Change Assessment related to drought is include
Ay GKS a/fAYFOS / KFry3aS hoaSNBIGA2Yya YR tNB2SOlA2yat
the following droughtrelated impats to the Eastern Inlandegion whereWrenthamis located:

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

EXTREME WEATHER

Extreme weather typically include windlated hazards which are hurricanes, tropical storms, and tornadoes, as well as
KAIK gAYRA RdAZNAYy3I y2NRSFaAaGSNAR YR GKdzyRSNARAGZ2NXY AP ! &
lines and power owges are an issue MWrentham Information on wind related hazards can be found on Map 5 in
Appendix A.

Tree damage during high winds has the potential to be a significant ha2dhgitham Trees can knock out power lines
and block major roadways, which hinders emergency response. Biramghamdoes experience downed trees that have
caused isolated power outages and roadway blockages, maintaining trees in a proactive fashion is essential to minim
the potential impacts of tree damage on the communityrenthamis expanding its tree trimming and maintenance
program.

HURRICANES AND TROPICAL CYCLONES

A hurricane is a violent wind and rainstorm with wind speeds of 74 to 200 miles per hour. A hurricane is strongest as
travels over the ocean and is particularly destructive to coastal property as the storm hits land. Given its location not to
distant fom the coast, the Town diNrenthamentire area is vulnerable to hurricanes, which occur between June and
November. A tropical storm has similar characteristics, but wind speeds are below 74 miles per hour. Since 1900,
tropical storms have impacted New England (NESEC), nine Categomjcanas, five Category 2 hurricanes and one
Category 3 hurricane. Massachusetts hurricanes since 1938 are shown i30.able
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Table25. Hurricane Records for Massachusetts, 1938 to 2023

Great New England Hurricane

Great Atlantic Hurricane

September 21, 1938
September 1415, 1944

Hurricane Doug September 1412, 1950
August 31, 1954
September 11, 1954
August 1719, 1955
September 12, 1960
September 27, 1985
August 19, 1991
September 4, 2010
August 28, 2011

October 2930, 2012

Source: National Oceanic and Atmospheric Administration

Hurricane Carol
Hurricane Edna
Hurricane Diane
Hurricane Donna
Hurricane Gloria
Hurricane Bob
Hurricane Earl

Tropical Storm Irene

Hurricane Sandy

Hurricane intensity is measured according to the Saffir/'Simpson scale, which categorizes hurricane intensity linearly bas
upon maximum sustained winds, barometric pressure, and storm surge potential. These are combined to estimat
potential damage. Tablbelow gives an overview of the wind speeds, surges, and range of damage caused by differen
hurricane categories:

Table26. Saffir/'Simpson Scale

Scale No. (Category) Winds (mph) Surge (ft) Potential Damage
1 74¢ 95 4-5 Minimal
2 96¢ 110 6-8 Moderate
3 111¢ 130 9-12 Extensive
4 131¢ 155 13-18 Extreme
5 > 155 >18 Catastrophic

Source: National Oceanic and Atmospheric Administration (NOAA)

A hurricane storm track is the line that delineates the path of the eye of a hurricane or tropical storm. However tropica
storms and hurricanes have regional impacts, #mnthamcan also experience the impacts of the wind and rain from
hurricanes and tropical storms regardless of whether a storm track passes directly through the town.

Only one hurricane has tracked throug¥¢rentham in 1897. Another passed through neighboring Framingham in 1876.
In addition,Wrenthamexperiences 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 eastern Massachuse!
(see table)The hazard mapping indicates that the 100 year wind spe®¥d@renthamis 110 miles per hour (see Appendix

B).
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Falling trees and branches are a significant impact of the high winds of hurricanes, which often results in power outag
or block traffic and emergency routes when they fall on roads. Rainfall associated with hurricanes can cause flooding
0 KS O ers/ddd strédins, as well as localized stormwater drainage flooding. Potential hurricane damages t
Wrenthamfrom a 100year and 508/ear hurricane have been estimated using HAZUS. Hurricanes and tropical storms are
considered a towswide hazard foVrentham

Probability of Future Occurrences

Based on records of previous occurrences, hurricand&/renthamare a medium frequency event as defined by the
Resilient MA Plan. This hazard occurs from once in 5 years to once in 50 years, or a 2% to 20% chance per year.

Hurricanes and Climate Change

Climate models suggest that hurricanes and tropical storms will become more intense as warmer ocean waters provie
more fuel for the storms. In additiomainfall associated with hurricands predicted to increase because warmer air can
hold more water vapor.

TORNADES

A tornado is a violent windstorm characterized by a twisting, fuishelped cloud. These events are spawned by
thunderstorms, and occasionally by hurricanes, and may occur singularly or in multiples. They develop when cool
overrides a layer of warm aicausing the warm air to rise rapidly. Most vortices remain suspended in the atmosphere.
Should they touch down, they become a force of destruction. Soanametersfor tornado formation include:

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

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

A 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).

A Very warm, moaist air near the ground with unusually cooler air aloft.

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

thunderstorm activity.

Tornado damage severity is measured by the Fujita Tornado Scale, in which wind speed is not measured directly but rat
estimated from the amount of damage. As of February 01, 2007, the National Weather Service begaonadihges

using the Enhanced Fujiszale (EfScale), which allows surveyors to create more precise assessments of tornado severity
The Efscale is summarized below:
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Table27. Enhanced Fujita Scale

Wind speed lati
Scale Reldtive Potential damage
mph | kmh frequency
Minor damage.
Peels surface off some roofs; some damage to gutters or siding; branches broken off trees;
EF0 B5-85 105137 | 53.5% \shallow-rocted trees pushed over.

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

Moderate damage.

EF1 86110 138178 316% |Roofs severely stripped, mobile homes overturned or badly damaged, loss of exterior doors;
windows and other glass broken.

|Considerable damage.

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

EF2 111135 178-218 107%

Severe damage.

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

EF3 136165 219-266 8 3.4%

Extreme damage to near-total destruction.

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

Massive Damage.

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

=200 =322 =0.1%

Source: SHMCAP 2018

The frequency of tornadoes in eastern Massachusetts is low; on average, there are six tornadoes that touchdow
somewhere in the Northeast region every year. The strongest tornado in Massachusetts history was the Worcest
Tornado in 1953, killing 94 peopiejuring 1,288 and costing $52.1 million in damages (worth $465.3 million tdday).

Recent tornado events in Massachusetts resulted in significant damage in Springfield in 2011 and in Revere in 2014.°
Springfield tornado caused significant damage and resulted in four deaths in June of 2011. The Revere tornado touct
downinChelseafuli &a2dziK 2F w2dziS mMcX Y2@SR y2NIK Ayidi2 wSOSNEB
intersection of Routes 1 and 60. The path was approximately two miles long and 3/8 mile wide, with wind speeds up 1
120 miles per hour. Approximately 6®mes 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 O
miles long by 400 yards wide. According to the report from the Nati@@nters for Environmental Information:

G¢KAA G2NYIR2 (G2dzOKSR R2g¢y YSIFENI GKS [/ FYONARRIS ¢ dzNY LIA
in an area beginning near the intersection of Lexington Road and Alcott Road and continuing up to the neighborhood o
Alcott and IndependenceoRds. Numerous trees were uprooted or had the tops sheared off. These subsequently blocke
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roads, damaged homes, and downed power lines, cutting off power to the neighborhood. In addition, utility poles were
downed either from the wind or from the downed power lines. Tnirtg houses in this area were damaged to some
degree. Only one house frid significant structural damage. The tornado continued for a short distance beyond this
neighborhood before lifting. The historical home of Louisa May Alcott and her family was right next to the tornado path
odzi ¢l a y2d RIYlI3SRDE

Although there have been no recorded tornados within the limits of the TowNrentham Since 1955 there have been

16 additional tornadoes in surroundigorfolk County recorded by the Tornado History Projettvo of these were F3
tornados, and four were F2These 17 tornadoes resulted in a total of one fatality and six injukiéile there are no
existing estimates for potential damages from tornadoe®Jirentham the best available date fdforfolk County shows

that since 1955, 17 recorded tornadoes resulted in an estimated range of damages from $771,000 to $7.7 million, :
summarized in Tableelow.

Buildings constructed prior to current building codes may be more vulnerable to damages caused by tornadoe
Evacuation of impacted areas may be required on short notice. Sheltering and mass feeding efforts may be required alc
with debris clearance, seatn and rescue, and emergency fire and medical services. Key routes may be blocked by downe
trees and other debris, and widespread power outages are also typically associated with tornadoes.

Table28. Tornado Records fdxorfolk County, 19562023

Fujita Fatalities Injuries Width Length Damage
6/9/1953 3 0 15 667 28 $25M
11/21/1956 2 0 0 17 0.1 $25K
8/9/1972 1 1 6 30 4.9 $25 K
9/6/1973 1 0 0 10 1.1 $25 K
7/10/1989 0 0 0 23 0.1 $25K
5/18/1990 0 0 0 10 0.2 $25K
5/18/1990 0 0 0 10 0.2 $25K
6/30/2001 0 0 0 80 0.1 $0.0K
8/21/2004 1 0 0 40 6 $1.5M
5/9/2013 0 0 0 50 0.38 $20 K
6/23/2015 0 0 0 200 0.48 $20 K
10/7/2020 EFO 0 0 -- -- $6 K
7/29/2023 EFO 0 0 25 0.16 $5K
TOTAL 1 6 411 M

Source: Tornado History Project; NOAA National Centers for Environmental Information

Although tornadoes are a potential towmide hazard iWrentham tornado impactsarerelatively localize@ompared
to severe storms and hurricand3amages from any tornado Wrenthamwould greatly dependn the track of the
tornado.Generally, thanore densely developedrea whereRoutesl6 and27 convergewould likely be subject

to more damagein the event ofatornadothan lessdenseareas.

Based on the record of occurrences since 1950, the likelihood of Tornado events occurring in Massachusetts is high (aln
certain to occur at least once in a year) according to the ResilientMass Plan: 2023 SHMCAP. Massachusetts averages
to five tornades per year. Only two tornadoes (1953 and 2011) received disaster declarations. Massachusetts h:
experienced 12 tornadoes since 2018 (EFO to EF1). Massachusetts experienced six tornadoes in 2021 (EF0), causing
$50,000 in property damage.
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According to the 2023 SHMCAP, current climate models predict an increase in severe thunderstorms, which have t
potential to produce tornadoes. However, it is unclear if tornado frequency will increase with climate change. Som:
studies suggest there witle a decrease in the number of tornado days, but an increase in the number of tornadoes per
day. However, scientists have less confidence in the models that seek to project future changes in tornado activity.

Tornadoes and Climate Change

OTHER SEVERE WEATHER (THUNDERSTORMS)

While less severe than the other types of storms discussed, thunderstorms can lead to localized damage and represer
hazard risk for communities. A thunderstorm typically features lightning, strong winds, and rain and/or hail.
Thunderstorms sometime giwise 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 close to 60 mph and rain sufficient to produce floodin

The town's entire area is potentially subjeo severe thunderstorms.

The extent of damages from high winds is described by the Beaufort Wind Scaleb@lalble which was developed in

1805 by Sir Francis Beaufort of the U.K. Royal Navy.

Table29. Beaufort Wind Scale

Force| Wind WMO Appearance of Wind Effects
(Knots) f]:lassmcatlo On the Water on Land
0 <1 Calm Sea surface smooth and mirrbke | Calm, smoke rises vertically
1-3 Light Air Scaly ripples, no foam crests Smoke drift indicates wind direction, st
wind vanes
2 4-6 Light Breeze| Small wavelets, crests glassy, | Wind felt on face, leaves rustle, vanes be
breaking to move
3 7-10 Gentle Large wavelets, crests begin | Leaves and small twigs constantly movi
Breeze break, scattered whitecaps light flags extended
4 11-16 | Moderate Small waves -4 ft. becoming| Dust, leaves, and loose paper lifted, s
Breeze longer, numerous whitecaps tree branches move
5 17-21 | Fresh Moderate waves 4 ft taking longen Small trees in leaf begin to sway
Breeze form, many whitecaps, some spra
6 22-27 | Strong Larger waves 83 ft, whitecaps Larger tree branches moving, whistling
Breeze common, more spray wires
7 2833 [ Near Gale | Sea heaps up, waves-19 ft, white | Whole trees moving, resistance felt walki
foam streaks off breakers against wind
8 3440 | Gale Moderately high (185 ft) waves of Twigs breaking off trees, generally imped
greater length, edges of crests beq progress
to break into spindrift, foam blowi
in streaks
9 41-47 | Strong Gale | High waves (232 ft), sea begins t¢ Slight structural damage occurs, slate blg
roll, dense streaks of foam, sprq off roofs
may reduce visibility
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10 4855 | Storm Very high waves (281 ft) with| Seldom experienced on land, trees broken
overhanging crests, sea white wi] uprooted, "considerable structural damage
densely blown foam, heavy rollin
lowered visibility

11 56-63 | Violent Exceptionally high (332 ft) waves,

Storm foam patches cover sea, visibili
more reduced

12 64+ Hurricane Air filled with foam, waves over 4

ft, sea completely white with drivin
spray, visibility greatly reduced

Source: NOAA Storm Prediction Center

The amount of rainfall (rainfall per duration) expected for storms of various durations and recurrence intervals, from ¢
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Source: NOAA Atlas 14

For example, the chart shows the range of expected precipitation fortalR rainfall ranges from about 2 inches for
annual storm and 10 inches for a storm of 3@ar frequency.

The best available data on previous occurrences of thunderstormg&amthamis for Norfolk County through the
National Climatic Data Center (NCDBgtween the years 2006 and 2016 NCDC records show 71 thunderstorm events in
Norfolk County (Tabléelow). While there are no existing estimates for potential damages from thunderstorms in
Wrentham the best available date fotorfolk County shows that from 2006 to 2016, 71 thunderstorms resulted in
$1,617,000 in property damages. There were no injuries or deaths reported.
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6/17/2013

7/29/2013

7/3/2014

7/28/2014

6/23/2015

8/4/2015

8/15/2015

2/25/2016

6/7/2016

7/18/2016

7/22/2016

7/23/2016

8/14/2016

6/9/2017

6/13/2017

6/23/2017

8/2/2017

9/6/2017

7/17/2018

9/6/2018

11/3/2018

7/17/2018

Table30. Norfolk County Thunderstorm Events, 202023
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7129/2023 50 0 0 500
TOTAL 0 0 $651,200
Source: NOAA, National Climatic Data Center

*Magnitude refers to maximum wind speed

Severe thunderstorms are a towmde hazard foWrentham The town's vulnerability to severe thunderstorms is similar
to that of Nor'easters.High winds can cause falling trees and power outages, as well as obstruction of key routes an
emergency access. Heavy precipitation may also cause localized floantimgivkerine and urban drainage related.

Probability of Future Occurrences:

Based on the record of previous occurrences, severe thunderstori¥santhamare high frequency events as defined
by the 2013 Massachusetts State Hazard Mitigation Plan. This hazard may occur more frequently than once in 5 years
(greater than 20% per year).

Thunderstorms and Climate Change

As noted previously, the intensity of rainfall events has increased significantly, and those trends are expected to continu
According to ResilientMass, current climate models predict an increase in severe thunderstorms.

OTHER SEVERE WEATHER (HAIL)

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

Table31. Hail Size Comparisons

Description Diameter (inches)
Pea 0.25
Marble or mothball 0.50
Penny or dime 0.75
Nickel 0.88
Quarter 1.00
Half dollar 1.25
Walnut or ping pong 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
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Softball 4.50
Source: NOAA

Potential damages from largsize hail could include damage to vehicles, windows, and other structures. The best
available data on previous hail events are recordedNforfolk/ 2 dzy 1@ G KNR dzZK bh! ! Qa bl (A2
Environmental Information (NCEI) Storm Events Database.

Table32. Norfolk County Hail Events, 2013016

5/21/2013 0.75 0 0 0
9/1/2013 0.75 0 0 0
8/7/2014 0.75 0 0 0
5/12/2015 0.75 0 0 0
6/23/2015 1 0 0 0
8/4/2015 1 0 0 0
6/30/2018 0.75 0 0 0
6/28/2020 1.5 0 0 0
717/2021 1 0 0 0
6/2/2023 0.75 0 0 0
Total 0 0 0

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

Ice storms are considered to be medium frequency events based on past occurrences, as defined by the Massachuset
State Hazard Mitigation Plan, 2013. This hazard occurs once in 5 years to once in 50 years, with 2% to 20% chance of
occurring each yeailheimpacts 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.

CKS ¢26yQa @dzZ YSNIOAfAGE A& LINARYIFINAREE NBfFGSR G2 NBai
closures, and potential restrictions on emergency vehicle acéHss.Town works to clear roads and carries out general
snow removal operidons, and bans owstreet parking during snow removal to ensure that streets can be plowed and
public safety vehicle access is maximized. Transit operations may also be impacted, as they were in the 2015 blizzard

which caused the closure of the MBTA sysfenone day and limited services on several transit lines for several weeks.
Another winter storm vulnerability is power outages due to fallen trees and utility lines.

Probability of Future Occurrences

Winter storms are a potential towwide hazard inWrentham The average annual snowfall &f of Wrenthamis 3648
inches (see Map 6 in Appendix B).

SEVERE WINTER WEATHER

bhwQo! { ¢ 9 w{
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commoninthewintlJ Y2y K& Ay bS¢g 9y3IflyR 200dz2NNAy3I 2yS (2 (62
as much as 1,000 miles and these storms feature sustained winds of 20 to 40 mph with gusts of up to 60 mph. The
storms are accompanied by heavy rain orwndepending on temperatures (Commonwealth of Massachusetts, 2013) .

The Northeast Snowfall Impact Scale (NESIS) developed by Paul Kocin and Louis Uccellini of the National Weather Se
(Kocin and Uccellini, 20)€haracterizes and ranks highpact Northeast snowstorms. These storms have large areas of
10 inch snowfall accumulations and greater. NESIS has five categories: Extreme, Crippling, Major, Significant, and Note
The index differs from other meteorolagl indices in that it uses population information in addition to meteorological
measurements. Thus NESIS gives an indication of a storm's societal impacts. This scale was developed because o
impact Northeast snowstorms can have on the rest of thentty in terms of transportation and economic impact.

Table33. Northeast Snowfall Impact Scale [NESIS]

Category NESIS Value Value Description
1 1¢2.499 Notable

2 2.53.99 Significant

3 4-5.99 Major

4 6-9.99 Crippling

5 10.0+ Extreme

Regional Snowfall Index (RSI) | The Northeast Snowfall Impact Scale (NESIS) | National Centers for Environmental iN@fiation

TheDolarb I @A & Of FaaAFTAOIGAZ2Y aeadSyY ¥F2N b2 NdnpsoascdeNBed ot a
KdZNNR O ySao ¢KS a0FtS Aa ol as 2 Y - difi&dntyfrons thed SaffuFnSpsoR K
Of  AaAFAOLFGAZ2Y 2F KdIAINNAOFYS& o6FaSR 2y 6AYyR &aLISSRP® ¢ K!
@8SEFENJ GAYS FNIFYSd® w20SNI 52ttty FYyR w20SNI 5Itholgh CIRSSWS f
The table below summarizes each class of storm.

S
R
I.

Table34.Dolan5 F @A & [/ €1 AaAFAOLIGA2Y {8addSY F2NJ b:

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

Class | (weak) 2.0 Minor None

Class Il (moderate) | 2.5 Moderate None

Class lll (significant)| 3.2 Extends across beach Moderate

Class IV (severe) 5.0 Severe with recession Loss of structures at
community scale
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https://www.ncei.noaa.gov/monitoring-content/snow-and-ice/rsi/docs/kocin-and-uccellini-2004.pdf
https://www.ncei.noaa.gov/access/monitoring/rsi/nesis

Class V (extreme) | 6.8 Extreme Extensive regional scale
losses in millions of
dollars

Landsea, C. (2009, FebruaryF).Q: Hurricanes, Typhoons, and Tropical Cyclones. Retrieveutivdimww.aoml.noaa.gov/hrd/tcfag/D1.html

Williams, J. (2005, May 1Hlurricane scale invented to communicate storm danger. RetrievedHitpwww.usatoday.com/weather/hurricane/whscale.htm

t NEGA2dza 200dzNNBEyOSa 2F y2NRSFAGSNER AyOf dzRS GKS &d2NY
ARSYUGAFASR Ay (GKS LINBGA2dza aSOlAzy 6SNB LINBOALWMKGEGSR
recently, blzzards in February 2013 (14.8 inches), January 2015 (22.1 inches), and in March 2018 (14.5 inches) were I
Y2NRSFaGSNE GKIFG Ol dza SR dHe AnyolriE of hbwy/far thése liitzdrds shyvacasd thef rangel
YR AyGSyaiies 2F GKS y2NDSI &

alye 2F GKS KAaAaG2NRO Ff22R S@Sylia ARSYGAFASR Ay (KS L
(G2NYé S08yd Ay MbdM® a2NB NBOSydftas ofA
y2 NS aid S Ngnificnt showfall admuits.

Table35® b 2 NDRSI a0 SN 9 SSUWE207B)2 NI al a4l OKdza S 3

b2 NRSI &
February 1978 Blizzard of 1978
October 1991 {SOSNB /2Fadalrt {d2N¥Y o6at S
December 1992 DNBIFG b2NRSFadSNI 2F mMddH
January 2005 CEATTFNRkb2NRSE &G SN
October 2005 [ 2FadGFt {d02NX¥kb2NRSF &a0GSN
April 2007 {SOSNB {i2N¥yax LyflryR 3 |/
January 2011 2 AYUSNI {G2NX¥kb2NRSEF &ad SN
October 2011 {SOSNBE {(i2NX¥kb2NDSI &dSNJ
February 2013 Blizzard of 2013
January 2015 Blizzard of 2015
March 2015 al NOK uHnmp b2NXRSIF adSNa
January 2018 b 2 NI 3CycloneS NJ
March 2018 Winter Storm Riley
October 2021 {GNRY3 b2NRSIaiSN
February 2021 Snowstorm
January 2022 Blizzard of 2022
December, 2022 Heavy winter storm
March 2023 DNEI G b2NRSFAGSNI 2F HAnHoO
May 2023 [FGS aSFazy b2NIDSFaldSNI 6N
February 2024 Heavy snowstorm
April 2024 Spring NOI S | & G S NJ
January 2025 b2 NRSIFaluSNk!I S ge {y2¢
May 2025 {LINAY3I b2NDSIadSNJ

Source: NOAA
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WrenthamA & @dzf ySNI 6t S (2 020K GKS gAYy R | HghwiNSancaBeiamade?2 y
to structures, fallen trees, and downed power lines leading to power outages. Intense rainfall can overwhelm drainag
systems causing localizeddlting of rivers and streams as well as urban stormwater ponding and localized flooding. Faller
tree limbs as well as heavy snow accumulation and intense rainfall can impede local transportation corridors, and blo
access for emergency vehicles.

Probability ofFuture Occurrences

The entire Town oVrenthamO2 dzf R 6S G4 NARA]l FNBY (GKS GAYRI NIAYy 2NJ
track and radius of the storm, but due to its inland location the town would not be subject to coastal h&asdd.on

0KS NBO2NR 27T LINB JArginrentiad GrdiNgN Berueryiexenty & Ndiirfed Gy th&201
Massachusetts State Hazard Mitigation Plan. This hazard may occur more frequently than once in 5 years (greater thal
20% per year).

BLIZZARDS & HEAVY SNOW

Winter weather impacts including heavy snow, blizzards, and ice storms, are the most common and most familiar of tt

NBIA2yQad KITIFNRE GKFG FFFSOG fI1NHS 3I3S23INILKAO | NBlFao
Winter storms are a combination hazard because they often involve wind, ice, and heavy snowfall. The National Weath
{ SNWAOS RSTAySa aKSI@e ayz2éFltté Fa |y S @by pericd SWDAANT
2009). BlizzardsyaR ¢ Ay G SNJ adi2N¥ya IINB 2F0Sy |aa20AFG0SR 6AGK |

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

The Regional Snowfall Index (RSI) characterizes and ranks the severity of northeast snowstorms. RSI has five categc
Extreme, Crippling, Major, Significant, and Notable. RSI scores are a function of the area affected by the storm, the amot
of snow, ad the number of people living in the path of the storm. The largest RSI values result from storms producin
heavy snowfall over large areas that include major metropolitan centers. The RSI categories are shown in the table belo

Table36. Regional Snowfall Index

Category RSI Value Description
1 1¢3 Notable

2 3-6 Significant

3 6-10 Major

4 10-18 Crippling

5 18+ Extreme

Source: 2018 SHMCAP
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Massachusetts (Stucker, 2022). The table below shows presidentially declared disasters related to winter weather sinc
1978.

Table37. Winter Federal Disaster Declarations, 192823

Coastal Storms, Flood, Ice Barnstable, Bristol, Dukes, Essex, Nantucket, Norfolk, Plymg
February 1978
& Snow Suffolk
. Barnstable, Dukes, Essex, Middlesex, Nantucket, Norfolk,
Winter Coastal Storm December 1992
Plymouth, Suffolk, Worcester
Blizzard March 1993 Statewide
Blizzard January 1996 Statewide
Berkshire, Essex, Franklin, Hampshire, Middlesex, Norfolk
Snowstorm March 2001 ' ' ’ P ’ ' ’
Worcester
Snowstorm February 2003 Statewide
Barnstable, Berkshire, Bristol, Essex, Franklin, Hampden,
Snowstorm December 2003 . .
Hampshire, Middlesex, Norfolk, Plymouth, Suffolk, Worceste
Snowstorm January 2005 Statewide
Severe Winter Storm, Berkshire, Essex, Hampden, Hampshire, Middlesex, Norfolk
January 2011
Snowstorm Suffolk
Severe Winter Storm, )
. February 2013 Statewide
Snowstorm, Flooding
Severe winter storm, Barnstable, Bristol, Dukes, Essex, Middlesex, Nantucket, No
. January 2015
snowstorm, flooding Plymouth, Suffolk, Worcester
i m an
Severe winter storm and March 2018 Essex, Middlesex, Norfolk, Suffolk, Worcester
Snowstorm
Severe winter storm and .
; March 2018 Barnstable, Bristol, Essex, Nantucket, Norfolk, Plymouth
flooding
Severe winter storm and .
January 2022 Bristol, Norfolk, Plymouth, Suffolk
snowstorm

Sources: OpenFEMA Dataset: Disaster Declarations and FEMA Declared Disasters

The best available data on past occurrences and impacts of winter storm events are repoitiedfédk County by

bh!! Qa blradA2ytft /SYiSNAE F2NJ OYBANBYYSYGlFt LYF2NXYIFGA2)
October 2023, Norfolk County experienaadiny dayswith recorded blizzards and heavy snow, as shown in the tables
below.

Table38. Blizzards iNorfolk County

Blizzard of 1978 February 1978
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Blizzard March 1993
Blizzard January 1996
SevereSnowstorm March 2001
SevereSnowstorm December 2003
SevereSnowstorm January 2004
SevereSnowstorm January 2005
SevereSnowstorm April, 2007
SevereSnowstorm December 2010
SevereSnowstorm January 2011
Blizzard of 2013 February 2013
Blizzard of 2015 January2015

Source: NOAA, National Centers for Environmental Information, Storm Events Database

Blizzards are considered to be high frequency events based on past occurrences, as defined by the Massachusetts St:
Hazard Mitigation Plan, 2013. This hazard occurs more than once in five years, with a greater than 20 percent chance
occurring each yea

Table39. Heavy Snow itNorfolk County, 19962016

Deaths Injuries

Property Damages ($)

Source: NOAA, National Centers for Environmental Information, Storm Events Database

2/8/2013
3/18/2013
12/14/2013
12/17/2013
1/2/2014
1/21/2014
2/5/2014
2/15/2014
1/24/2015
1/26/2015
2/2/2015
2/8/2015
2/14/2015
3/5/2015
1/23/2016
2/5/2016
2/8/2016
4/4/2016
3/14/2017
11/15/2018
10/30/2020
12/16/2020
2/7/2021
1/7/2022
2/13/2022
2/25/2022
TOTAL

NOOOOOOOOOONOOOOOODOOOODOOOOOoO

eNeoNeoNoNoNoNoNoNolNoNolNollololNoloNoNoloNoNoloNolNolNoNoNel
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Map 6 in Appendix A demonstrates that the average annual snowfaltémthamis between 36.48.0 inches. Winter
storms are a potential towswide hazard inWrentham

The majority of blizzards and ice storms in the region cause more inconvenience than serious property damage, injurie
or deaths. However, periodically, a storm will occur which is a true disastenecessitates intense largeale emergency
response. The impacts of winter storms are often related to the weight of snow and ice, which can cause roof collaps
andtree limbs to fall. This in turn can cause property damage and potential injuries. Power outages may also result fro
fallen trees and utility lines.

A number of public safety issues can arise during snowstorms. Impassible streets are a challenge for emergency vehi
and affect residents and employers. Large piles of snow can also block sight lines for drivers, particularly at intersectiol
Refreezig of melting snow can cause dangerous roadway conditions. In addition, transit operations may be impacted,
they were in the 2015 blizzards which caused the closure of the MBTA system for one day and limited services on t
commuter rail for several wesk

ICE STORMS

The ice storm category covers a range of different weather phenomena that collectively involve rain or snow bein
converted to ice in the lower atmosphere leading to potentially hazardous conditions on the ground. Ice storm condition
are defined by liquidain falling and freezing on contact with cold objects, creating ice buildups efoumnth of an inch

or more. An ice storm warning, which is now included in the criteria for a winter storm warning, is issued when a half inc
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 enoug
that the raindrops refreeze into ice before hitting the ground. The difference between sleet and hail is that sleet is «
wintertime phenomenon whereas hail falls from convective clouds (usually thunderstorms), often during the warm spring
and summer months (a description of hail is included in a subsequent report section).

The extent of ice storms is measured by the SpBiltg Ice Accumulation Index (SPIA®); see table below. The SPIA Inde;
is to ice storms what the Enhanced Fujita Scale is to tornadoes, and what theSsaifison Scale is to hurricanes. The
SPIA® Indess & forwardlooking, ice accumulation and ice damage prediction index that uses an algorithm based on three
key parametersi) Storm total rainfall, converted to ice accumulati@ Wind and3) Temperatures during the event
period.
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ICE
DAMAGE DAMAGE AND IMPACT

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

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

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

Prolonged & widespread utility interruptions
wtthemulvedamgetomindbtﬂhlﬂon

feeder lines & some high voltage transmission

lines/structures. Outages lasting 5 — 10 days.

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

Figure20. SperryPiltz Ice Accumulation Index (SPIA®)

Source: SPIA® Indexyw.spiaindex.com/

¢KS o6Sad I@rAatroftS RIFEGE 2y LINB@GA2dza A0S aid2N)Y S@Syida
for Environmental Information (NCEI) Storm Events Database. However, there are no recorded ice storm events recorc
for Norfolk County oer the last 70 years. Given the regional nature of ice stomasyydamages occur iNorfolk County,
whereWrenthamis locatedd ¢ KS ¢2 gy Qa t20F0GA2y Ay GKS YAt RSN NB3IA2
less vulnerable to ice storms.

The greatest hazard is created by freezing rain conditions, which is rain that freezes on contact with hard surfaces lead
to a layer of ice on roads, walkways, trees, and other surfaces. The conditions created by freezing rain can make driv
particularly dangerous and emergency response more difficult. The weight of ice on tree branches can also lead to falli
branches causing power outages and blocking roadways. The impacts of winter storms may also include roof collap:
and property damagend injuries related to the weight of snow and ice.

Probability of Future Occurrences

InWrentham ice storms are considered to be medium frequency events based on past occurrences, as defined by the
Massachusetts State Hazard Mitigation Plan, 2013. This hazard occurs once in 5 years to once in 50 years, with 2% to
20% chance of occurring each year.

Climate Change and Ice Storms:
There is some indication that as winters warm, temperatures may be more likely to produce icing conditions.

Ice jams occur in cold weather when normally flowing water begins to freeze effectively damming the waterway ant
causing localized flooding in the area. Flooding may also occur when ice jams break up and ice may pile up at culvert:
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around bridges. There is nho known history of ice jams leading to floodifganthamand the local team did not identify
this hazard as an issue for the Town.

Severe Winter Weather and Climate Change

As with hurricanes, warmer ocean water and air will provide more fuel for winter storms. According to the 2018 SHMCA
AG FLIWSEFNEBR GKIFIG TatrydAao O02Faid y2NRSFaAaGSNR FNB Ay ONZ
research suggests thaarmer weather in theArcticis producing changes to atmospheric circulation patterns that favor
the development of winter storms in the Eastern United States. There is also some indication that as winters warn
temperatures may be more likely to produce icing conditions. Massacuse® HAaHH [/ fAYFGS / Kl y 3
more mild winters, increased precipitation in the winter months, and multiple frebag cycles every winter due to
warming temperatures (Commonwealth of Massachusetts, 2022)

GEOLOGICAL HAZARDS

EARTHQUAKES

Damage in an earthquake stem from ground motion, surface faulting, and ground failure in which weak or unstable soil
such as those composed primarily of saturated sand or silts, liquefy. The effects of an earthquake are mitigated by distar
and ground materials between the epicenter and a given location. An earthquake in New England affects a much wide
FNBF GKFy I &aAYAEFNI SENIKIljdzk 1S Ay /FTEAF2NYAlL RdzS G2 |

Seismologists use a Magnitude scale (Richter Scale) to express the seismic energy released by each earthquake. The t
effects of earthquakes in various ranges are summarized 5elow

Table40. Richter Scale and Effects

Richter Magnitudes Earthquake Effects

Less than 3.5 Generally, not felt, but recorded
3.5 5.4 | Often felt, but rarely causes damage

Under 6.0 | At most slight damage to wedlesigned buildings. Can cause major damage
poorly constructed buildings over small regions.

6.1-6.9 | Can be destructive in areas up to about 100 km. across where people live.
7.0- 7.9 | Major earthquake. Can cause serious damage over larger areas.

8 or greater | Great earthquake. Can cause serious damage in areas several hundred mq
across.
Source: Nevada Seismological Library (NSL), 2005

According to the 2018 State Hazard Mitigation Plan, New England experiences an average of six earthquakes are felt €
year. From 1668 to 2016, 408 earthquakes were recorded in Massachtiséatst. have originated from the La Malbaie
fault in Quebec or from the Cape Anne fault located off the coast of Rockport. The region has experienced larg
earthquakes, including a magnitude 5.0 earthquake in 1727 and a 6.0 earthquake that struck inf ii&sadist of Cape
Anne. More recently, a pair of damaging earthquakes occurred near Ossipee, NH in 1940, and a 4.0 earthquake cente
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in Hollis, Maine in October 2012 was felt in the Boston area. Historical records of some of the more significant earthquak

in the region are shown in Tabbelow.

Table41. Historical Earthquakes in Massachusetts or Surrounding Area

MA - Cape Ann
MA - Cape Ann
MA ¢ Cape Ann
MA ¢ Cape Ann
MA ¢ Cape Ann
MA ¢ Cape Ann
MA ¢ Cape Ann
MA ¢ Boston

MA - Cape Ann
MA ¢ Salem

MA - Off Cape Ann
MA ¢ Off Cape Cod
MA ¢ Boston

MA - Off Cape Cod
MA ¢ Offshore

MA ¢ Wareham/Taunton
MA ¢ Woburn

MA - Marblehead
MA ¢ Boxford

MA - Newbury

MA - Wareham
MA ¢ Cape Ann
MA ¢ Nantucket
MA ¢ Boston
VAcMineral

MA - Nantucket
ME ¢ Hollis
CFWauregan
CTFWauregan
NHEast Kingston

11/10/1727
12/29/1727
2/10/1728
3/30/1729
12/9/1729
2/20/1730
3/9/1730
6/24/1741
6/14/1744
7/1/1744
11/18/1755
11/23/1755
3/12/1761
2/2/1766
1/2/1785
12/25/1800
10/5/1817
8/25/1846
5/12/1880
11/7/1907
4/25/1924
1/7/1925
10/25/1965
12/27/74
8/23/11
4/12/12
10/17/12
1/12/2015
1/13/2015
2/15/2018

NA
NA
NA
NA
NA
NA
NA
4.7
NA

NA
4.6
NA
5.4
NA
4.3
4.3
NA
NA
NA

NA
2.3
5.8
4.5
4.0
3.3
2.6
2.7

Source: Boston HIRA




One measure of earthquake risk is ground motion, which is measured as maximum peak horizontal acceleration, expres:
as a percentage of gravity (%g). The range of peak ground acceleration in Massachusetts is from 10 % to 20 %, with ¢
probability of exeedance in 50 years, as shown in Figuge/2renthamis roughlyin the low-middle part of the range for

Massachusetts, at216g, making it a moderate area of earthquake risk relative to the state, although Massachusetts as
a whole is considered to have a low risk of earthquakes compared to the rest of the country. There have been no record

earthquake epicenters withikVrentham

% Earthquake Magnitudes 1668 - 1997, Fault Line Locations, and y
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Figure21. State of Massachusetts Earthquake Probability Map
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US Seismic Hazard
2% in 50 years PGA
Hazara (%g)

Figure22. Massachusetts Seismic Hazard Map (2014)

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

Earthquakes are a hazard with multiple impacts beyond the obvious building collapse. Buildings may suffer structur
damage which may or may not be readily apparent. Earthquakes can cause major damage to roadways, making emerge
response difficult. Watefines and 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 i
the equipment inside the building is notgperly securedthe operations at the hospital could be severely impacted during
an earthquake.Earthquakes can also trigger landslides.

Earthquakes are a potential towwide hazard inNrentham The Town has many older buildings that-gdege current
building code which could be vulnerable in the event of a severe earthquake. Potential earthquake danvdgasham
have been estimated using HAZMS.

Probability of Future Occurrence

According to the Boston College Weston Observatory, in most parts of New England, there is a one in ten chance the
potentially damaging earthquake will occur in a\&ar time period. The Resilient MA Plan classifies earthquakes as
medium frequency ev&ts. This hazard is likely to occur once every 50 years (two or more occurrences in the next century)

LANDSLIDES

I O0O2NRAY3A G2 GKS ! { DS 2 flahdhdériclides{adzNdrénge obgrolind mavémerit, GuciSas (i
rock falls, deep failure of slopes, and shallow debris flows. Although gravity acting on an over steepened slope is t
primary reason for dandslid€ G KSNB | NBE 20G§KSNJ O2y G NAROdziAy3d FI OG2NERE
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erosion by rivers or ocean waves over steepened slopes; rock and soil slopes weakened through saturation by snowrr
or heavy rains; earthquakes create stresses that make weak slopes fail; and excess weight from accumulation of rain
snow, and stockpilign of rock or ore, from waste piles, or from marade structures.

Landslides can result from human activities that destabilize an area or can occur as a secondary impact from anotr
natural hazard such as flooding. In addition to structural damage to buildings and the blockage of transportation corridor:
landslides cakead to sedimentation of water bodies. Typically, a landslide occurs when the condition of a slope change
from stable to unstable. Natural precipitation such as heavy snow accumulation, torrential rain aaff nay saturate

soil creating instability mough 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
steep slopes and/or heavy rains. Landslides associated with heavy rains typically occur on steep slopes with permea
soils underlain byilt or bedrock.

There is no universally accepted measure of landslide extent, but it has been represented as a measure of destructivene
The table below summarizes the estimated intensity for a range of landslides. For a given landslide volume, fast movi
rock falls hae 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 averag
roughly one to three known landslides have occurred each year in the state. A slope stability map published by the M
Geological Survey andMassAmbherst indicates that the most significant risk of landslide is in western Massachusetts.

Table42. Landslide Volume and Velocity

Estimated Volume Expected Landslide Velocity

(m? Fast moving landslide  Rapid moving landslide = Slow moving landslide
(Rock fall) (Debris flow) (Slide)

<0.001 Slight intensity

<0.5 Medium intensity

>0.5 High intensity

<500 High intensity Slight intensity

500-10,000 High intensity Medium intensity Slight intensity

10,000¢ 50,000 Very high intensity High intensity Medium intensity

>500,000 Very high intensity High intensity

>>500,000 Very high intensity

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

Most of Wrenthamhas been classified as having a low risk for landslides (see Map 4, Appendix A). There are not ma
steep slopes in the town and the Local Team concurs that landslides are not a major threat or occurvérestlimm
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Rather, there may be localized issues of erosion during construction, as a result of development, or as a result of clear
vegetation.

{K2dZ R | fFyRAftARS 200dzNJ Ay GKS FdzidzNBsx GKS GeaLIsS |y
vulnerabilities could include damage to structures, damage to infrastructure, and localized road closures. The value
potential damages wouldepend on how many properties were affected and the assessed value of prop@rftgirttham
However, there is no data available on landslide damag¥®grentham 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
landslides inWrentham

Probability of Future Occurrences

Although the Resilient MA Plan classifies landslides as high likelihood events statewide, based on past occurrences ar
topographic conditions iVrentham landslides are very low frequency events in the town. This hazard is very unlikely
to occur and there are minimal historical occurrences.

Climate Change antandslides

Changes in precipitation may increase the chanciwodslides, as extreme rain events could result in more frequent
saturated soils which are conducive kandslides. Drought may also increase the likelihoodlaridslides if loss of
vegetation decreases soil stability

EXTREME TEMPERATURES

Extreme temperatures occur when either high temperature or low temperatures relative to average local temperatures
occur. These can occur for brief periods of time and be acute, or they can occur over long periods of time where there
prolonged period oéxcessively hot or cold weather.

Wrenthamhas four weHldefined seasons. The seasons have several defining factors, with temperature one of the mos
significant. Extreme temperatures can be defined as those, which are far outside of the normal seasonal ranges f
Massachusetts. The average temaerres for Massachusetts are: winter (Biéeb) Average = 32.4°F and summer {Jun
Aug) Average = 71.8°Extreme temperatures are a towwide hazard.

EXTREME COLD

For extreme cold, temperature is typically measured using Wind Chill Temperature Index, which is provided by tf
National Weather Service (NWS). The latest version of the index was implemented in 2001 and it meant to show how c
conditions feel on unexm®ed skin. The index is provided in Figusdo@low.

Extreme cold is relative to the normal climatic lows in a region. Temperatures that drop decidedly below normal and win
speeds that increase can cause harmful wehdl factors. The wind chill is the apparent temperature felt on exposed skin
due to the ombination of air temperature and wind speed. The National Weather Service (NWS) issues a Wind Ch
Advisory if the Wind Chills eébF to-19F are expected. A Wind Chill Warning issued when wind chi2@lBfor lower are
expectedi®

Extreme cold is a dangerous situation that can result in health emergencies for susceptible people, such as those withe
shelter or who are stranded or who live in homes that are poorly insulated or without heat. The elderly and people witt
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disabilities are often most vulnerabl&incearound 18.86 of2 NB y (i KpbpWl&idn are seniors, extreme cold is a
particular concern.

Probability of Future Occurrences

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

Temperature (°F)
-10

Wind (mph)

68 -75 -
69 -76

CBREENBEBEER R EE

9
8
7
6
5
4
4
3

Frostbite Times D)om'wm | |'0minutes | | Sminutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V®>') + 0.4275T(V*'9)
Where, T= Air Temperature (*F) V=Wind Speed (mph) Effective 110101

Figure23. Wind Chill Temperature Index and Frostbite Risk

Source: National Weather Service
The Town ofWrenthamdoes not collect data for previous occurrences of extreme cold. The best available local data are
forNorfolk/ 2dzy e3> GKNRdzZK bh!! Qa blrdAz2ylt /SYyGdSNBR F2N 9y JA
are four extreme cold and wind chill events on record from December 2012 to October 2023, which caused zero deatt
injuries or property damage. Sd¢lee table below for more information. Extreme cold is considered a towde hazard
for Wrentham

Table43. Norfolk County Extreme Cold and Wind Chill Occurrence€)722023

Date Deaths Injuries Property Damage
02/03/2007 1 0 $0
2/16/2015 0 0 $0
2/13/2016 0 0 $0
2/14/2016 0 0 $0
1/6/2018 0 0 $0
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Source: NOAA, Center for Environmental Information, Storm Events Database

Extreme Cold and Climate Change

Climate change in the near term is also likely to contribute more severe winter storms, bringing colder temperatures, eve
if the winter season overall is shorter.

EXTREME HEAT

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

The fgurebelowis forecast to exceed 18fegree Fahrenheit (F) for 2 or more hours; an excessive heat advisory is issuec
if forecast predicts the temperature to rise above 105 degrees F.

NOAA's National Weather Service

Heat Index
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Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[] Caution [C] Extreme Caution B Danger [l Extreme Danger

Figure24. Heat Index Chart

Source: National Weather Service

Extreme heat poses many health risks. Prolonged exposure to high temperatures can causéatsgitlinesses, such as
heat cramps, heat exhaustion, heat stroke, and in severe cases, death. Heat exhaustion is the most comnedaideat
illness and if utreated, it may progress to heat stroke. Prolonged heat exposure can also exacerbsgzigineg
conditions, including respiratory ilinesses, cardiovascular disease, and mental illnesses.
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Senior adults areat particularly high risk to heat for several reasons. They may not adjust to sudden changes ir
temperature as quickly as younger people, they are more likely to have a chronic medical condition whose symptoms m
be exacerbated by heat, and they are mdikely to be taking prescription medications that affect their ability to control
body temperature!!1?

Power failures can occur during heat waves because of increased electricity demand for air conditioning coupled wi
aging infrastructure. This occurred in June 2017 in the Town of Belmont, MA where intense heat cause a spike in electric
demand. With is aging infrastructure, the combination of these factors led to equipment fatfilress of electricity not
2yfte AYLIANI I NBaARSyidiQa lFoAfAde G2 O22t3xX odzi OlFy Ol
medical equipment or from foodhorne illnesses from contaminated food, ingested after loss of refrigeration.

The Town ofWrenthamdoes not collect data on excessive heat occurrences. The best available local datd\amddisr

| 2dzyieé> GKNRBdAzZAK bh! ! Qa bl iA2ylt /SYiSNB T2NJ 9y JANRYY
three days of excessive heat recorded from December ZDdtBber 2023, which caused zero deaths, injuries or property
damage. See the tableelow for more information. Extreme heat is considered a temide hazard foWrentham

Table49. Norfolk County Extreme Heat Occurrences

7/1/2018 0 0 0
7/3/2018 0 0 0
8/28/2018 0 0 0

Source: NOAA, Centers for Environmental Information, Storm Events Database

According to ResilientMass, inland areas are very likely to experience extreme temperatures.

Extreme Temperaturesnd Climate Change

Data from the 2022 MA Climate Change Assessment related to changes in temperature is included in an earlier sectior
this chapter. Those projections predict an increase in average temperature and in the number of extreme heat days. T
2022 Assessments highlights the following climate impacts for tBastern Inland&Region (wher&Vrenthamis located),
related to temperatures:

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

1 By 2030, the summer mean temperature could increase by 3.6°F from the historical period2QIE0
worsening stress on electric transmission and utility distribution infrastructure.

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

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

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

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

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

=
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1 Freshwater ecosystem degradation due to warming waters.
9 Forest health degradation from warming temperatures and increasing pest occurrence (Commonwealth o
Massachusetts, 2022).

Probability of Future Occurrences

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

Extreme Heat and Climate Change

Climate projections include an increase in average temperature and in the number of extreme heat days. Extreme cc
day are projected to decrease in number. The Northeast Climate Adaptation Science Center (NECASC) projects ave
temperatures in Massachatts will increase by 5 degrees F by r&htury and nearly 7 degrees F by the end of the
century.

WILDFIRES

A wildfire is a nosstructure fire occurring in a forested, shrub or grassland areas. In the Boston Metro region these fires
rarely grow to the size of a wildfire, as seen more typically in the western U.S or even more rural areas of Massachuset
A morelikely occurrence is brush fires that typically burn no more than the underbrush of a forested area. There are thre
different classes of wildfires:

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

9 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.

Awildfire 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 fireVidileéikss.
season can begin in March and usually ends in late November.wildfites typically occur in April and May, when most
vegetation is void of any appreciable moisture, making them highly flammable. Once -igyééakes place in late May

to early June, the fire danger usually is reduced somewhat. The NatWditdflre Coordinating Group (NWCG) classifies
the severity ofwildfires based on their acreage as follows:

Class Aone-fourth acre or less;

Class Bmore than onefourth acre, but less than 10 acres;
Class €10 acres or more, but less than 100 acres;

Class D100 acres or more, but less than 300 acres;
Class E300 acres or more, but less than 1,000 acres;
Class F1,000 acres or more, but less than 5,000 acres;
Class 5,000 acres or more (NWCG, 2023)

= =4 = =4 =8 =8 =9

The most susceptible fuels are pitch pine, scrub oak and oak forests. Topography can affect the behavior of fires, as
spreads more easily uphill. Fires can present a hazard where there is the potential to spread into developed or inhabite
areas, paircularly 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. If heavy rair
follow a fire, other natural disasters can occur, including landslides, mudflows, and floodswlildfiee destroys the
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ground cover, then erosion becomes one of several potential problems. The most common cavitdfitels is the
careless disposal of smoking materials and untended campfires.

Potential Wildfire Hazard Areas

The 2023 ResilientMass Plan includes a map that depicts statewide fire risk into 7 categories, from Low to High. See Fi
30below for more informationNorfolk County is designated as 1 of the 6 counties most at risk, according to ResilientMass

2022 Wildfire Hazard Potential for Massachusetts Source: Map created by ERG
. using data from Northeast-
\ VT

Midwest Wildfire Risk
Explorer (2022).

Figure25. 2022 Wildfire Hazard Potential for Massachusetts

Source: ResilientMass Plan, Map created by ERG using data from Nohhéasist Wildfire Risk Explorer (2022)
According to the Wrentham Fire Chief, there are up to 150 brush fires annually. The majority of brush fires occur in are
of public open space or by disregarded cigarettes near major roadways and weather conditions such as lack of rainf
winds and ligining. These fires typically result in minimal property damage and there have been no deaths as. Most ¢
these fires are small, but a few are largéinelocal teamidentified the seven following fire hazard areas, though the Town
does not feel that fires present a significant hazard to the community.

The Map ID numbers correspond to the areas labelled on Map 8 (Appendix B).

Table44. Locally Identified Potential Fire Hazard AreasVrentham

MAP ID Potential Fire Hazard Areas
9 I-495 Corridor

10 Joe's Rock

11 Green Street

12 Wrentham State Forest

13 High Rock

14 Well #4
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15 Mill St. at Park St.

22 Wollomonopoag
25 Birchwold Farm
26 2095 West Street

Wildfires in Massachusetts are measured by the number of fires and the sum of acres burned. The most recent da
available for wildfires in Massachusetts, shown in Fi@lreelow, indicates that the wildfire extent Wrenthamconsists
of 9 to 26 acres burned, with 51 to 100 recordable fires from 2001 to 2009.

Figure26. Massachusetts Wildfires 2062009

SourceMassachusetts State Hazard Mitigation Plan

Potential vulnerabilities tovildfires inWrenthaminclude damage to structures and other improvements and impacts on
natural resources such as wildlife habitat. Shouldildfire occur inWrenthamor in other nearby communities, the
resulting smoke could have negative impacts on air quality. This could have public health impacts, particularly for tho:
with respiratory conditions such as asthma.

Probability of Future Occurrences

Based on past occurrences and the Massachusetts Hazard Mitigation Plan 2013, brushfires are of Medium frequen
events that occur from once in 5 years to once in 50 years (2% to 20% probability per year).

Wildfire and Climate Change

As the climate warms, drought and warmer temperatures may increase the risk of wildfire as vegetation dries out an
becomes more flammable. Increasing frequency of lightning and increasing damage to trees from pests, can also lead
greater fire risk. Th@022 Massachusetts Climate Assessment cites anticipated forest health degradation from increasin
wildfire frequency for theEastern InlandRegion, wher&Vrenthamis located.
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INVASIVE SPECIES

Invasive species are defined as nmative species that cause or are likely to cause harm to ecosystems, economies, and/or
public health (NISC 2006). The focus of this section is on invasive terrestrial plants, as this is the most studied add mana
typed of invasive; information for invasive aquatic flora and fauna (including marine species) is also provided whe
relevant. The Massachusetts Invasive Plant Advisory Group (MIPAG), a collaborative representing organizations ¢
professionals concerned withhé conservation of the Massachusetts landscape, is charged by EOEEA to provid
recommendations to the Commonwealth to manage invasive species. MIPAG defines invasive plantsragivaon
species that have spread into native or minimally managed planessstin Massachusetts, causing economic or
environmental harm by developing seBustaining populations and becoming dominant and/or disruptive to those
systems" (MIPAG, n.d.). These species have biological traits that provide them with competitive gelvavier native
species, particularly because in a new habitat they are not restricted by the biological controls of their native habitat. A
a result, these invasive species can monopolize natural communities, displacing many native species and caus
widespread economic and environmental damages.

2 NBy (KLl Y Qgpeciks/p@blemiinddves a range of mative plants that can crowd out native vegetation, alter
F2NBald a0NUzOGdNBEZ |yR LINBGSyld yI GAGS NI Zastyhd hlive]Jaganese ¢ K
barberry, Oriental bittersweet, black swallowvort, burning bush, bush honeysuckle, Japanese knotweed, multiflora
rose, and garlic mustardhs invasive species of concern. Wrentham In practice, removal can ihaodgulling or
digging smaller plants, cutting larger shrubs and vines, repeatedly removing resprouts, and using carefully targeted
herbicide where mechanical removal is impractidgal C2 NJ SEI YLX SI -mansddenyiantkKplansQliave T 2
documented Japanese barberry, Oriental bittersweet, autumn olive, and common buckthorn, noting that bittersweet vine
can climb into tree canopies and contribute to tree damage and openings that @@ invasives to spread. Overall,
effective management requires early detection and removal followed by monitoring and restoration with native species
prevent reinvasion.

Invasive Species and Climate Change

More generally, a warming climate may place stress on celdsther species while allowing nerative species
accustomed to warmer climates to spread northward. This paded trend is already well documented, and is expected

to accelerate in the futureA recent study found that the studied array of species have already moved 10.5 miles toward
the poles or 36 feet upward in elevation per decade. Marine species also moved to colder waters over the course of tt
last century (Schwartz, 2014). Another wawinich climate change may increase the frequency of natural species threat
is through the possibility of climate refugees. As populations move to escape increasingly inhospitable climates, they a
likely to bring along products, food, and livestock thald introduce novel (and potentially invasive) species to the areas
in which they settle (Szyniszewska, n.d.).

Probability Of Future Occurrences

Because the presence of invasive species is ongoing rather than a series of discrete events, it is difficult to quantify the
frequency of these occurrences. However, increased rates of global trade and travel have created many new pathways
for the dispersin of exotic species. As a result, the frequency with which these threats have been introduced has
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increased significantly. Increased international trade in ornamental plants is particularly concerning because many of tt
invasive plants species in the U.S. were originally imported as ornamentals.

Summary of Locally Identified Hazards

Below is a table summarizing the hazard areas as identified by the Local Team. More information can be found on t
maps in Appendix A.

Table45. Locally Identified Hazards M/rentham

1 High Street Flooding
3 Franklin Street Flooding
4 Taunton Street Flooding
5 Burnt Swamp Road Flooding
6 Hancock Street Flooding

7 Well #4 at Thurston Street Flooding
8 Franklin Street, North of Circle Drive Flooding
9 [-495 Corridor Brush Fire
10 Joe's Rock Brush Fire
11 Green Street Brush Fire
12 Wrentham State Forest Brush Fire
13 High Rock Brush Fire
14 Well #4 Brush Fire
15 Mill St.at Park St. Brush Fire
16 Tornado 2004 Wind

17 Tornado 1939 Wind

18 Tornado 1954 Wind

19 Madison Street Hill Flooding
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20 Crocker Pond Dam Flooding

21 Eagle Dam Flooding
22 Wollomonopoag Brush Fire
23 Wrentham Center Wind

25 Birchwold Farm Brush Fire

LAND USE AND DEVELOPMENT TRENDS

EXISTING LAND USE

The most recent land use statistics available from the state are from aerial photography done in 28 i#blé&below
shows the acreage and percentage of land ércategories. The majority of the Town is comprised of residentimjle
family at32.98%. The next largest land use category is Open Latitl@t%. These land use categories have changed over
time, with the largest land use category2005being Mediumdensity residential.

The most recent land use statistics available for Massachusetts communities are from aerial imagery completed in 20!
Some change has certainly occurredWrentham since then, but this data provides the most detailed -giige
description of land use available. Land use is shown on Map 2 in Apperfiti& tableshows the acreage and percentage

of land uses in categories. If the three residential categories are aggregated, residential uses makendB88%of the

area of the city. Commercial land makes4u@4%, or701 acres and.8% of the Town is land used for Industrial purposes.

Table46. Town ofWrentham, MA 2016 Land Use

Open land 2,552 17.64
Commercial 701 4.84
Industrial 844 5.83

Forest 196 1.36
Agriculture 419 2.89
Recreation 394 2.72

Tax exempt 2,413 16.68
Mixed use, primarily residential 43 0.30
Residential- single family 4,770 32.98
Residential multi-family 312 2.16
Residential- other 470 3.25
Mixed use, other 9 0.06
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Mixed use, primarily commercia 5 0.03

Rightof-way 828 5.72
Water 419.07 2.90
Total 13,381.07 100.00

Source: MassGIS Land Use Database

[Note: Numbers have been rounded off to nearest whole and second decimal place for acres and percentage
respectively]

For more information on how the land use statistics were developed and the definitions of the categories, please go t
https://www.mass.gov/infedetails/massgislata2016land-coverlandused WS FSNJ (2 G KS &/ 2YYdzy
for more information onWrentham

NATURAL, CULTURAL, AND HISTORIC RESOURCE AREAS

Wrentham experienced significant growth from 1990 to 2000 where it began to experience a steady decline in buildin
permits, in part due to the economic conditions and anecdotal comments that building lots are difficult to find. Though
the Townhasseen®@NB | aSR INBgGK | yR RS@St2LISyid Ay NBOSyid &St
community value and draw for residents. Further, the Town adopted the Community Preservation Act in 2016 providin
a dedicated source of funding for acquiriagd for open space, historic preservation, and affordable housing.

Wrentham contains significant open space with over 2,300 acres of protected land, constituting 16% of the total land are
Of its total area, 1,376 acres are considered BioMap2 Core Habitat of which 32.5% is protection and 752 acres of BioM:
Critical Natiral Landscape of which 28.5% is protected. BioMap2 is a program created in partnership with the MA Divisic
of Fisheries and Wildlife Natural Heritage and Endangered Species Program and The Nature Conservancy to ider
exemplary natural ecosystems thate able to withstand stressors related to climate change while protecting the nature
YR O0A2RAQGSNREAGE 2F al adalOKdzaSiiad 2NBYIKFEYQAa C2NBal
Conservation Concern, such as the Oak Hairstreak Butadiyhe Bridle Shiner and one Threatened species, the Marbled
Salamander. Further, 61% of Wrentham is covered by tree canopy totaling over 8,500 acres. The tree canopy serves
great resource for community health, beauty and livability. The Tree camijgyates 665,176 pounds of air pollutants

per year, intercepts 712 million gallons of stormwater a year and sequesters 719,872 tons of carbon a year.

2 NBYOGKFEYQa O02YYdzyAdeé OKIFNIOGSNARA Aa Ffaz2z akKlLSR o6& K
acres) and Mirror Lake (55), all within the Charles River Watershed. These lakes are important recreational assets to
Town and surrounichg area and most lake shorelines are developed with sifagiely homes. Water quality and weed
control has been an ongoing challenge, exacerbated bypwamt source pollution from stormwater runoff. The Steering
Committee as well as Wrentham participarih the Municipal Vulnerability Preparedness workshop indicate that multi
departmental reevaluation and regulation on stormwater management and bylaw review is critical to support these lake
and other important assets in Town. Other water resources ientfram include Eagle Brook, Stop River, and Safe
Meadow Brook, all within the Charles River watershed. Crocker Pond in Wrentham provides surface drinking water supj
for the Town of Attleboro. Finally, Wrentham is serves the upper watershed for four major -Riee@harles, the
Blackstone, the Ten Mile, and the Taunton. Land use decisimisas stormwater management, development, and land
protection, will have fareaching impacts and benefits to communities downriver from Wrentfham.

1Wrentham Conservation Commission. 2015. Wrentham Open Space and Recreation Plan.
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https://www.mass.gov/info-details/massgis-data-2016-land-coverland-use

Wrentham has approximately 360 historic structures registered with the Massachusetts Historic Inventory. Some c
2NBYOGKFYQa Y2ald LINBYAYSYG KAaAUG2NRO aaSia AyOfdzZRS 22
Library Museum now hometotheMB Yy G K'Y | Aa02NAOIf /2YYAdaaAirzy FyR ! NIA
Center containing the Town Common is another important historic and cultural asset, representative of New England.
2 NBYGKFYQA ocn KAaid2NR O oddizdiazthis dzthdFiakklireSyfdeBridge/oSEadlesBrogkiwiihia A
a 1% Annual Chance Flood.

DEVELOPMENT TRENDS

Under current zoning, the Town @Wrenthamhassomeland available for potential development

5S@St2LIYSyili (GUNBYyRa (GKNRdAK2dzi (GKS YSOUNRLRtAGFEY NBIAZ2)
an inventory of new development over the last decade. The database trackscbotplete developments and those

currently under construction. The database includeproposed developments in the Town Wirentham (see Table
below).

The database also includes several attributes of the new development, including site acreage, housing units, al
commercial space. They are a mix of commeiaal housing. Thee are total ofl4 developments inVrentham at the
GAYS 2F (GKAa LXIFYyQa RS@OSt2LISyio

Table47. Summary ofWrentham Developments20182025

Map Developments in 206 Developmentdetails Status
# plan
C Green St Warehouse 315 Green St; 2022 approvelr6,800 sf warehouse Completed
building; completed 2023/2024
I Franklin Street at Town 20, 25, 25R, 26, 30, 35, 45, 50, 185, 190, 205, 225
Line Industrial Rd, 18@20 & 145215 Black Birch Dr, portion Scheduled
of 5 Eaglebrook Blvd, 840, 844 & 850 Franklin St,
30 Industrial Rd: potential future development of
commercial/industrial space,
M Commercial Drive 10, 20, 25 30, 35 Commercial Dr; 2007 approved exis Completedin 2021
bldg. remain, 2 storage/warehouseiifdingstotaling
49,400 sf w/ 71 parking spaces, total impervious of
32.9%, 2021 modified to existimgildingremain, 3
storage/warehouséuilding2 at 7,450sf, 1 at 13,675sf,
smaller lildings constructed, 39 parking, 26.7%
impervious, also see MassDOT 608497
N 500 Thurston & 545 2018 approved gas station/convenience store, 2021 Renamedto 500
Washington St modified to gas station/convenience store, included 2 Thurston & 545
more parcels, 132,055 sf warehouse, with office spact Washington St
55.6% lot coverage, also see MassDOT 608497
(@] Wrentham Business 745 Madison St, 687, 689, 691, 693, 705, 805 In progress
Park Washington St (no change to these parcels), NEW
commercial subdivision 3 lots: 10, 15 & 40 Commerce
Blvd, includes indoor go cart race track bldg, approve:
not constructed 179,800 gsf warehouse, 55% impervit
coverage, approved not constructed 4,500 sf gas
station/convenience store w/ 6 pumps, also see
MassDOT 608497
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AA

BB

Ledgeview

Washington St Solar
Farm

Industrial Road

Park Place (Mill Pond)
Thurston Street
Columbia Gas

650 South Street

55 Kendrick
Development

Deer Brook Estates

Eagle Brook Commons

Fka 730 Madison St, NKA 15, 20, 25, 30 & 40, 45 & 6 completed 2020

Ledgeview Way, 8 lot commercial subdivision approve
in 2017, completed i2018sh, comprises 8 lots btwn
Plainville & Wrentham, in Wrentham: 40B apt bldg. (2
units), 4 story hotel, nursing home w/ memory care,
restaurants, veterinarian, & other personal services
(hair, gym, nails)

Portion of 200 Washington St & 856 East St, wholly 8( Scheduled

Washington St: 80 Wash in 2021 approved asdre
solar farm / 6.5 MW, not constructed

886, 896 & 896R Franklin St, 25 45, 185, 205, 225 & Not started

Industrial Rd; no formally received development plans
for this area

Park Place Subdivision / aka Mill Pond subdivision; 92 In Construction

single family homes open space preservation resideni
subdivision; final stages of construction; Not complete

Columbia Gas was constructed on 604 Thurston St, a Complete

completed2018 the circle is over a portion of 544
Thurston St. nothing planning in that location

650 South St is closer to the intersection of West &
South St, approved as CVS & gas station/convenienc
store in20182020, completed

30, 40, 43 & 55 Kendrick St, 50acres 2018 rezoned to In progress

Village Zone B,
40, 43 & 55 Kendrick St: Concept Plan approved 202¢
Kendrick St: Phase 1 permitting (current), 27 acres,
proposed 234 unit apt bldg, w/ 15,000 sf of retail on fil
floor;
40 & 43 Kendrick St: Phase 2 permitting (future date),
acres, proposed ownership 86 townhomes, 27 flats,
34,000gsf of retail with addl 56,000 office/residential
(tbd at permitting)
30 Kendrick St: abandoned property with Tier 2 on sit
town working with DEP Brownfields on clean up (DEP
Site #40018124)

OTHER DEVELPMENTS COMPLETED SINCE 2

125 Jenks St, Approved Six (6) Lot Definitive Plan No
Land Court Doc# 1155482
July 24, 2008

5 Eaglebrook Blvd underdevelopment of 100 unit 40B

duplex style,
Called Red Tail Crossing: https://redtailcrossing.com/

Future Development in Hazard Areas

Complete

In construction

In progress, almost

complete
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alt/ O2yadAZ 6§SR ¢6A0GK 26y LAXLFYyyAy3a adat¥TF¥ G2 RSGSN¥YAYS
comprehensive planning efforts and current trends and projects. These areas are listed below and shown on the maps
Appendix A and in Tababove

Ly 2NRSNJ 2 OKIFNIOGSNARTS Iye OKIFy3dIS Ay GKS G266y Qa @d
was conducted which overlaid the development sites with the FEMA Flood Insurance Rate Map. This information
provided so that planner can ensure that development proposals comply with flood plain zoning and that careful
attention is paid to drainage issues and other natural hazards. The analysis sho@efttia 26 planned developments
isin a FEMAlood zone With respect to wind, there is no variation across the tow\dentham the entire town is in
the same category, which has a 3¥&ar wind maximum speed of 100 miles per hddone of the developments fall
under Brushfire hotspotsThe entire town also falls under a .8 48.0 zone for annual snowfaverallz NBy K| Y ¢
YySs RS@OSt2LIYSyid R2Sa y20 arayArATAiaolyidte AyONBlIasS GKS i

Table48. Future Development Sites in Hazard Aréad/Nrentham

Site  Development Within Within FEMA Flood Zones Hotspots Landslides
ID Name Locally  Brushfire
L5QSR Area
of
Flooding

C Simeone 547%in  10.52% in 3.08% in X: 0.2% Annual Chance Low incidence

Industrial High Green of Flooding

Development  Street Street
T Industrial Road 14.4% in A: 1% Annual Chance ¢ Low incidence

Flooding, no BFE

M Commercial 6.45% in AE: 1% Annual Chance Low incidence

Drive Flooding, with BFE , and 0.13% i

AE: Regulatory Floodway , and
1.06% in X: 0.2% Annual Chance

of Flooding
N Daniels Low incidence
Property
@) Wrentham 1.39% in AE: 1% Annual Chance Low incidence
Business Park Flooding, with BFE , and 0.56% i
X: 0.2% Annual Chance of
Flooding
P Ledgeview 2.49% ind  8.79% in A: 1% Annual Chance ¢ Low incidence
495 Flooding, no BFE
Corridor ,
and 5.71%
in
Wrentham
State
Forest
S Washington St 0.74% in A: 1% Annual Chance ( Low incidence
Solar Farm Flooding, no BFE
I Franklin Street Low incidence
at Town Line
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BB

AA

KK

CC

DD

EE

FF
GG

HH
JJ

LL
MM

NN

Park Place (Mill
Pond)

Thurston Street
Columbia Gas
650 South
Street

55 Kendrick
Developmnet
Eagle Brook
Commons
Deer Brook
Estates

King Philip
Estates
Salvatore Circle

PetLuxe Pet
Daycare

15 Commerce
Blvd
Warehouse

Beach St &
Taunton St

Marra property
30 Nickerson
Lane

Weber Farm
Turtle Back
Estates

Roderick Schoo
DPW Building
Taunton St

Amberfields
subdivision

3.08% in
Mill St @
Park
0.74% in
West St @
Lower
Bennett
0.81%in  4.55% in A: 1% Annual Chance (
2095 West Flooding, no BFE
St
0.01% in
Wrentham
State
Forest
33.95% in
High
Street
0.89% in AE: 1% Annual Chance
Flooding, with BFE , and 0.2% in
AE: Regulatory Floodway , and
0.29% in X: 0.2% Annual Chance
of Flooding
4.82% in
Wrentham
State
Forest
2.83% in
Wrentham
State
Forest
22.56% in
Taunton
Street
2.14% in
Hancock
St@
Amber Dr

Low incidence

Low incidence

Low incidence

Low incidence

Low incidence

Low incidence

Low incidence

Low incidence

Low incidence

Low incidence

Low incidence

Low incidence
Low incidence

Low incidence
Low incidence

Low incidence

Low incidence

Low incidence
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CRITICAL FACILITIES & INFRASTRUCTURE IN HAZARD AREAS

Critical facilities and infrastructure include facilities that are important for disaster response and evacuation (such a
emergency operations centers, fire stations, water pump stations, etc.) and facilities where additional assistance might |
needed duing an emergency (such as nursing homes, elderly housing, day care centers, etc.). The purpose of mapp
the natural hazards and critical infrastructure is to present an overview of hazards in the community, how they relate t
critical infrastructure, ad to better understand which facilities may be vulnerable to particular natural hazards. There are
58facilities identified inNMrentham These are listed in Taldelowand are shown on the maps in Appendix A.

Explanation of Columns in Table below:

1 Column 1: ID #The first column irthe Tablebelowis an ID number which appears on the maps that are part of this p
See Appendix A.

1 Column 2: NameThe second column is the name of the site. If no name appears in this column, this information w
provided to MAPC by the community.

1 Column 3: TypeThe third column indicates what type of site it is.

1 Column 4: Landslide RisKhe fourth column indicates the degree of landslide risk for that site. This information ¢
from NESEC. The landslide information shows areas with either a low susceptibility or a moderate suscepti
landslides based on mapping of geological fations. This mapping is highly general in nature. For more informatiof
how landslide susceptibility was mapped, refer to http://pubs.usgs.gov/pp/p1183/pp1183.html.

f  Column5: FEMAFlood Zome:K S FAFOIK O2f dzvYy | RRNBaasSa GKS Nmxnaly 27
site is not within any of the mapped risk zones on the Flood Insurance Rate Maps (FIRM maps). If there is an ent
column, it indicates the type of floodnre.

1 Column 6 Local Flooding Arealepiciting whether the local site is prone to flooding or not.

1 Coulmn 7Brush Fire Areadepcting whether the area is prone to brush fire or not.

1 Column8: Snowfall:Areas designated "low" receive an annual average of 36.1 to 48.0 inches of snow. Areas des
"high" receive an annual average of 48.1 to 72 inches of snow, as shown on Map 6 in Appendix A.

f Column9: Located inaHotSpoa! t / Qa {GFGS6ARS [FYR {dzNFI OS ¢SYLISH
estimates of surface temperature from days in 202818 and 2020 where the daily air temperature maximum exceec
Tn RSANBSA CIKNBYyKSAGD® ¢KS {GFGS6ARS [{¢ LYRSE dal 2
Planning Agency (RPA) region. The data was generated by identifying pisets VBT index values are equal to or gree
than 95% of LST index values in the region, and then delineating cohesive regions where pixels meet this cri
LRfedz2yad al Ll ¢ NBLINBaSyida GKS al 2aG { LI G Nationslidntd Govel
51 GF ol a$ endreercanopy datan

Table49. Critical Facilities and Relationship to Hazard Areas\rentham

Landslide  Within Within ~ Within Average  Within

S FEMA  LocallD Brushfir Annual HotSpo
Flood Floodin e SnowFall t
Zone o] Area
1 Wrentham Emergency Low No No No G 36.1- No
Emergency Operations incidence 48.0

Operations Center  Center
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10

11

12

13

14

15

16

17

18

19

Fire HQ

Police HQ

Vogel Elem School

Department of
Public Works

Wrentham Senior

Center

Delaney Elem Schoc

Roderick Elem
School

King Philip Regional

High School

Roderick School

Waste Water
Treatment

Knuckup Hill Water

Storage Tank
(1.1MG)

Knuckup Hill Water

Storage Tank
(250KG)
Knuckup Hill

Fire/DPW Comm

Antenna

Bucks Hill Grant
Water Storage Tank

(750KG)
Fire Station #2

Red Dam

Eagle Dam

Water Pump Station

#3

Fire Station
Police Station
School
Municipal
Senior Center
School
School
School

Sewer Pump
Station

Water Storage
Tank

Water Storage
Tank

Communicatio
n Tower

Water Storage
Tank

Fire Station

Dam

Dam

Water Pump
Station

Water Pump Station Well

#5

Low
incidence
Low
incidence
Low
incidence
Low
incidence
Low
incidence
Low
incidence
Low
incidence
Low
incidence
Low
incidence

Low
incidence

Low
incidence

Low
incidence

Low
incidence

Low
incidence
Low
incidence

Low
incidence

Low
incidence
Low
incidence

No
No
No
No
No
No
No
No

No

No

No

No

No

No

A: 1%
Annual
Chance of
Flooding;
no BFE

A: 1%
Annual
Chance of
Flooding;
no BFE
No

A: 1%
Annual
Chance of
Flooding;
no BFE

No
No
No
No
No
No
No
No

No

No

No

No

No

No

No

Eagle
Dam

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0

G 36.1-
48.0

G 36.1-
48.0

G 36.1-
48.0

G 36.1-
48.0

G 36.1-
48.0
G 36.1-
48.0

G 36.1-
48.0

G 36.1-
48.0
G 36.1-
48.0

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No
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20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Well #5

Trout Pond Dam

Crocker Pond Dam

Water Pump Station
#4

Well #4

Well #6
Well #2
Well #3

Hales Pond Dam

Ramp and Bridge
495 North @ South
St

Ramp and Bridge
495 South @ South
St

Taunton Street @
495 Bridge North
Taunton Street @
495 Bridge South
West Street
Bridge@1495
Washington Street
Police Comm Tower
Dedham Street
Bridge

Serenity Hill Nursing
Home

Well

Dam

Dam

Water Pump
Station

Well

Well
Well
Well

Dam

Bridge

Bridge

Bridge

Bridge

Bridge
Communicatio
n Tower

Bridge

Nursing Home

Low
incidence

Low
incidence
Low
incidence

Low
incidence

Low
incidence

Low
incidence
Low
incidence
Low
incidence
Low
incidence

Low
incidence

Low
incidence

Low
incidence
Low
incidence
Low
incidence
Low
incidence
Low
incidence
Low
incidence

A: 1%
Annual
Chance of
Flooding;
no BFE
No

A: 1%
Annual
Chance of
Flooding;
no BFE
AE: 1%
Annual
Chance of
Flooding;
with BFE
AE: 1%
Annual
Chance of
Flooding;
with BFE
No

No

No

A: 1%
Annual
Chance of
Flooding;

no BFE
No

No

No
No
No
No
No

No

No

No
Crocker

Pond
Dam

Well #4
at
Thursto
n Street
Well #4
at
Thursto
n Street
No
Eagle
Dam

No

No

No

No

No
No
No
No
No

No

No

No

No

Well #4

Well #4

No

No

No

[-495
Corridor

1-495
Corridor

[-495
Corridor
1-495
Corridor
[-495
Corridor
No

No

No

G 36.1-
48.0

G 36.1-
48.0
G 36.1-
48.0

G 36.1-
48.0

G 36.1-
48.0

G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0

G 36.1-
48.0

G 36.1-
48.0

G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No
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37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Maples Nursing and
Retirement Center

Pond Home

Maples Little Angels

Hockomock YMCA
Before and After

School Care

Water Storage Tank

(5 MG)

Water Storage Tank

(100KG)
Waste Water

Treatment Plant
Washington Street

Sub Station

Franklin Street Sub

Station
South Street

Substation (National

Grid)

Green Street Cell

Tower

Industrial Road Cell

Tower
Town Hall

Fiske Library

Original
Congregational
Church

Trinity Church

Wrentham District

Court

Saint Mary's Church

Sheldonville Baptist

Church

All American
Assisted Living
Southeastern
Emergency
Communication
Center
Metacomet
Emergency
Communication
Center

Nursing Home
Nursing Home
Child Care

Child Care

Water Storage
Tank

Water Storage
Tank

Waste Water
Treatment
Power
Substation
Power
Substation
Emergency
Distribution
Site
Communicatio
n Tower
Communicatio
n Tower
Municipal

Municipal

Church

Church

Court House
Church

Church
Assisted Living
Emergency
Communicatio
ns

Emergency

Communicatio
ns

Low
incidence
Low
incidence
Low
incidence
Low
incidence

Low
incidence
Low
incidence
Low
incidence
Low
incidence
Low
incidence
Low
incidence

Low
incidence
Low
incidence
Low
incidence
Low
incidence
Low
incidence

Low
incidence
Low
incidence
Low
incidence
Low
incidence
Low
incidence
Low
incidence

Low
incidence

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Green

Street

No

No

No

No

No

No

No

No

No

No

No

G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0

G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0

G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0

G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0
G 36.1-
48.0

G 36.1-
48.0

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No
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VULNERABILITY ASSESSMENT

The purpose of the vulnerability assessment is to estimate the extent of potential damages from natural hazards of varyi
types and intensities. A vulnerability assessment and estimation of damages was performed for hurricanes, earthquake
and floodingThe methodology used for hurricanes, flooding, and earthquakes was the HAZUS software. The methodolo
for flooding was developed specifically to address the issue in many of the communities where flooding was not sole
related to location within a floodgin.

Introduction to HAZUS

HAZUS is a computer program developed by FEMA to estimate losses due to a variety of natural hazards. The follov
overview of HAZUS is taken from the FEMA website. For more information on the HAZUS software, go
https://www.fema.gov/flood-maps/productstools/hazus

GC9a! Qa 1 ITdza& t NRPINIY LINRPOARSE adlyRFNRATSR G22ta |yl
hurricanes. Hazus models combine expertise from many disciplines to create actionable risk information that increas
community resiliene. Hazus software is distributed as a B4Sed desktop application with a growing collection of
simplified opersource tools. Risk assessment resources from the Hazus program are always freely available a
transparently developed. The Hazus Programigmad SR 6& C9a! Q& bl GdzNI € | FTFNRA
GAGKAY (GKS wAial alyl3ISYSyd 5ANBOG2NI S d¢

There are three modules included with the HAZUS software: hurricane, flooding, and earthquakes. There are also thr
levels at which HAZUS can be run. Level 1 uses national baseline data and is the quickest way to begin the risk assess
process. The amgsis 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
information on the Town ofVrentham it does not capture all relevant informatiorn fact, the HAZUS training manual
y20Sa 0GKFd GKS RSTFldzZ G RIGFE A& dadzo2SOdG G2 F 3INBEFIG R

However, for the purposes of this plan, the analysis is uséfis 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 o
disasters. Thaefore, this analysis shouloe considereda starting point for understanding potential damages from the
hazards.

ESTIMATED DAMAGES FROM HURRICANES

TheHAZUSoftware was used to model potential damages to the community from ay&@® and 508/ear hurricane
event; storms that are 1% and .0.2% likely to happen in a given year, and roughly equivalent to a Category 2 and Catec
4 hurricane.The damages causég 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 géf0storm passing through Massachusetts,
(KAA Y2RSt 61 & AyOfdRSR Ay 2NRSNI G2 LINBASYd | NBF&a2y
personnel evaluate thampacts of storms that might be more likely in the future, as we enter into a period of more intense
and frequent storms.
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Table50. Estimated Damages from Hurricanes

100 Year 500 Year

Building Characteristics
Estimated total number of buildings 4154
Estimated total building replacement value (26 $) $3,373,000,000

Building Damages

# of buildings sustaining no damage 4,042 3,059
# of buildings sustaining minor damage 427 1,136
# of buildings sustaining moderate damage 42 253
# of buildings sustaining severe damage 2 27
# of buildings destroyed 1 40

Population Needs

# of households displaced 0 17

# of people seeking public shelter 0 4
Debris

Building debris generated (tons) 3,440 10,655
Tree debris generated (tons) 1,834 3,953
# of truckloads to clear buildinglebris (@25 tons/truck) 64 268

Value of Damages (Millions of Dollars)

Total property damage (buildings and content) 32.67 126.54
Total losses due to business interruption 2.06 13.71
Total damages 34.73 140.25
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ESTMATED DAMAGES FROM EARTHQUAKES

The HAZUS earthquake module allows users to define an earthquake magnitude and model the potential damages cau
by that earthquake as if its epicenter had been at the geographic center of the study area. For the purposes of this pla
two earthquakes wer selected: magnitude 5.0 and magnitude 7.0. Historically, major earthquakes are rare in New
England, though a magnitude 5.0 event occurred in 1963.

Table51. Estimated Damages from Earthquakes

Magnitude 5.0 Magnitude 7.0

Building Characteristics

Estimated total number of buildings 4154
Estimated total building replacement value (2025 $) $3,373,000,000

Building Damages

# of buildings sustaining no damage 2,349 NA
# of buildings sustaining slight damage 1,345 182
# of buildings sustaining moderate damage 653 989
# of buildings sustaining extensive damage 139 1177
# of buildings completely damaged 28 1588

Population Needs

# of households displaced 66 1524

# of people seeking public shelter 30 851
Debris

Building debris generated (tons) 60,000 300,000

# of truckloads to clear debris (@ 25 tons/truck) 2,360 12.000

Value of Damages (Millions of dollars)

Total property damage 392.60
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Total losses due to business interruption 57.47

Total building-related damages 450.08

ESTIMATED DAMAGES FROM FLOODING

The HAZUS flooding module allows users to model the potential damage caused byeald8od event and a 56¢ear
flood event.

Table52. Estimated Damages from Flooding

100 Year Flood 500 Year Flood

Building Characteristics
Estimated total number of buildings 4154
Estimated total building replacement value (2025 $) $3,373,000,000

Building Damages

# of buildings sustaining moderate damage 0 0
# of buildings sustaining extensive damage 0 0
# of buildings substantially damaged 0 0

Population Needs

# of households displaced 44 55
# of people seeking public shelter 17 21
Debris

Building debris generated (tons) 13 17
# of truckloads to clear building debrig®25 tons/truck) 1 1

Value of Damageénillions of dollars)
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Total property damage 1.19 1.76
Total losses due to business interruption 1.47 1.76

Total damages 2.65 3.52

1230f 148



SECTION HAAZARD MITIGATION GOALS

TheWrenthamHazard Mitigation Planning Team discussed and adopted the goalsfistide 226 Plan.Allthe goals
I NB NBTfESOUABS 27F (K Srelstigefoyiadiial hadddl shitightiorang they larg ot lisher! ji Or8eNJ/ &
of importance.

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

Goal 2Prevent and reduce the damage to public infrastructure resulting from all hazards.

Goal 3identify and seek funding for measures to mitigate or eliminate each known significant f
hazard area.

Goal 4integrate hazard mitigation planning as an integral factor in all relevant municipal
departments, committees and boards.

Goal 5Encourage the business community, major institutions andparfits to 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 reg|
cooperation and solutions for hazards affecting multiple communities.

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

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

Goal 9Consider the potential impacts of climate change and incorporate climate sustainability
resiliency into hazard mitigation planning

*Goal 10:Incorporate considerations for vulnerable populations into natural hazard mitigation
planning, including targeted outreach and engagement, assessment of hazard impacts on-clim
vulnerable residents, and development of mitigation actions that address $pekific needs and
risks.

* Indicates new gal
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SECTION BXISTING MITIGATION MEASURES

The existing protections in the Town\Wirenthamare a combination of zoning, land use, and environmental

regulations, infrastructure maintenance and drainage infrastructure improvement projects. Infrastructure maintenance
generally addresses localized drainage clogging problems, while large scaleyqapétems may require pipe

replacement or invert elevation modifications. These more expensive projects are subject to the capital budget process
and lack of funding is one of the biggest obstacles to the completion of some of these.

The Town's existing mitigation measures are listed by hazard type here and are summatizeiiohe below.

A.EXISTING TOWNIDE MITIGATION FOR FLaRHDATED HAZARDS

Wrenthamemploys a humber of practices to help minimize potential flooding and impacts from flooding, and to
maintain existing drainage infrastructur&xisting towawide mitigation measures include the following:

1. Participation in the National Flood Insurance Program (NFI#®enthamparticipates in the NFIRith 23
policies in force as dflarch19, 206. FEMA maintains a ddtase on flood insurance policies and claifftse
following informationon Flood Insurance policiésprovided for the Town dVrentham

Flood insurancéolicies in force 23
CoverageAmount of Food InsurancePolicies $6,108,000
TotalPremiumsPaid $22,614
Number of Paidosses (Losses that have besosed 3
Number ofSubstantial Damage Paid Losses 0
Total Losses Paid $7,000

1. Floodpain Overlay Zoning The Town complies with the NFIP by enforcing floodplain regulations, maintaining
up-to-date floodplain maps, and providing information to property owners and builders regarding floodplains
and building requirements.

The Town of Wrentham has adoptedribodplain Overlay District (FPOB3 part of its Zoning Bylaw, Article 16, to
NEJdz S RSOSt2LIYSyid Ay NBlL&a adoeSO0G G2 Ft22R KIFT I NJ
updatedFlood Insurance Rate Maps (FIRMs)d Flood Insurance Study, effectidy 8, 2025and to maintain the
t26yQa StAIFAOAfAGE F2NJ GKS brdAz2zylf Cf22R LyadzNl yoOoS t
identified by FEMA, including areas designated as Zone A and AE. The bylaw uses FEMA definitions and requirements
floodplain management and is intended to align with the Massachusetts model floodplain bylaw and applicable state
and federal requirements.

Some of the key features of the article include:
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1 Floodplain District Delineationt KS Ct h5 062dzyRFNAS& INB 6FaSR 2y C9a

1 Base Flood Elevatio:he bylaw incorporates Base Flood Elevation (BFE) information where available and
defines the BFE as the elevation associated with the flood having a 1% annual chance of being equaled or
exceeded in a given year.

1 Development in the FloodplainThe bylaw regulates development within Special Flood Hazard Areas, with
GRSOSt 2LI¥Syilé¢ oNRIFIRfé AyOftdzRAY3dI | OGABAGASE adzOK |
of equipment or materials.

1 Floodplain AdministrationThe Town has designated tBailding Commissioner as the Floodplain
Administrator, responsible for administering the floodplain regulations.

1 Permitting and ComplianceDevelopment in the SFHA must comply with applicable floodplain, building code,
If2yAy3ds 6SGflryRas yR 204KSNJ adldS IyR FTSRSNIf NBI
the permitting process for development in SFHAS.

The Town also provides residents with information on flood zones, BFEs, floodways, FEMA maps, Elevation Certificate
and procedures for requesting a FEMA map change. The Town notes that its 2025 bylaw updatedidte new

floodplain areas or add restrictions beyond FEMA and state requirem@&ntsNJ § KSNE A G dzLJRIF G§SR
reflect the new FEMA maps and applicable requirements

The Town complies with the NFIP by enforcing floodplain regulations, maintainitagdgte floodplain maps, and
providing information to property owners and builders regarding floodplains and building requirements.

Other policies and practices that contribute to mitigation include:

1 Street Sweeping The Wrentham Department of Public Works conducts seasonal street sweeping. All streets are
swept at least once per year or as needed in select areas of town. Street sweeping begins as soon as possible ea

spring.
9 Catch Basin CleanimgAll catch basins are cleaned out once a year. Problem areas are cleaned more frequently.

1 Roadway Treatments The town uses a mixture of salt and liquid calcium. Roads are treated when needed for
winter storms.

1 Enforcement of the State Building CadEhe Massachusetts State Building Code contains many detailed regulations
regarding wind loads, earthquake resistant design, flpoabfing and snow loads.

 Infrastructure ImprovementsWithinthe pastsmn &SI NAX (GKS G2¢6y dzLJANI RSR Y dz0
such as culverts, bridges, roads, and drainage systems.

1 Regulations and Byaws¢ The town has adopted many regulations and bylaws that serve to reduce flooding,
preserve open space, and protect the community from natural hazards.

1 NPDES Plaiit continues to implement its NPDES Phase |l stormwater program which includes public education
programs. One example is a public service announcement created by the Town that now runs on the Town cable
access channel and on the Charles River Watershsdchation's website
(http://www.crwa.org/education/wrenthamswmi). The Wrentham Recycling Committee subsidizes rain barrels for
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interested citizens to reduce stormwater. Further, the Town also belongs to a regional stormwater coalition to
improve not only its education and outreach programs and collaborate with other municipalities on MS4
compliance related to all size minimum ¢yl measures.

1 Stormwater¢Wrentham has stormwater regulations enforced by the Board of Health, and the Massachusetts
Stormwater Policy is applied to developments within the jurisdiction of the Conservation Commidsonown has
adopted a Stormwater Management Bylaw and implementing regulations to control stormwater runoff associated
with new development and redevelopment. The regulations address both constregit®mand postconstruction
runoff and are intended toeduce flooding, erosion, sedimentation, groundwater recharge impacts, and norpoint
source pollution. The Town's requirements include standards for stormwater runoff quantity and qualityetong
operation and maintenance of stormwater management faesit and the use of Low Impact Development, green
infrastructure, and other best management practices. The Town also maintains a stormwater permit application
process through the Planning Board.

B.EXISTING DAM FAILURE MITIGATION MEASURES

 DCR dam safety regulatiogs f f RI Y& NS5 &dz02S0O0 (G2 (G(KS 5ABAaAzy
regulations.

1 Permits required for constructianState law requires a permit for the construction of any dam.

1 The Comprehensive Emergency Management Plan (GENE current CEMP addresses dam safety. However,
¢KS {GSSNAY3 /2YYAGGHISS FYR LINA2NRGe | OGA2ya NBf LG
requires and updated Comprehensive Emergency Management Plan and a Local Emergency Planning Commit
comprised of a diverse set of departments.

C.EXISTING TOWNIDE MITIGATION FOR WIRBLATED HAZARDS

1 Massachusetts State Building Cagl€he town enforces the Massachusetts State Building Code whose
LINEPPGAAaAAZ2Yya FNBE ISYySNrtfte FRSIdzZ 4GS G2 YAGAILGS 3L
costeffective mitigation measure against tornadgisen the extremely low probability of occurrence. If a
tornado were to occur, the potential for severe damages would be extremely high.

1 Treetrimming program¢The Wrentham Tree Warden and local electric companies, NStar and National Grid,
conduct regular tree trimming. The town responds to downed tree limbs caused by winds, lightning strike
reports and other weather related incidents. The town owns and utiizelsipper in this service.

D.EXISTING TOWNIDE MITIGATION FOR WINNRERATED HAZARDS

1 Snow plowing and disposalThe town provides snow disposal as needed from municipal sites.
1 Roadway Treatments The town uses a mixture salt and liquid calcium to manage roadways during storms.

E.EXISTING TOWNIDE MITIGATION FOR FREELATED HAZARDS (TOMIRE)

1 Permits Required for Outdoor Burnin@pen burning season runs fralanuary 15 through May 1, 2025
with Permits Required for Outdoor Burninghe Fire Department requires a written permit for outdoor
burning. The propertpwner must come into the Fire Station and fill out a form.

1 Fire Hydrant Regulations'he Wrentham DPW Water regulates that fire hydrants be installed at all new
developments at the expense of the developer.
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1 Subdivision Reviewl he Fire Department is involved in reviewing subdivision plans from conceptual design
through occupancy to ensure that there is adequate access for fire trucks and an adequate water supply.

1 Portable Water PumpsRivers and ponds in town are available to be tapped into for water supply if
necessary.

1 All-Terrain VehiclesThe town maintains three aferrain vehicles for fighting forest fires. These vehicles
provide access to remote areas that otherwise would not be reachable.

F.EXISTING TOWWNIDE MITIGATION FOR EARTHQUAKE HAZARDS

1 Massachusetts State Building Cagl€he State Building Code contains a section on designing for earthquake
f2FRa otyn /aw McMHDPAOLD { SOGA2Y mMcMHOM adldiSa GKI
life to occupants of all buildingsid norntbuilding structures, to increase the expected performance of higher
occupancy structures as compared to ordinary structures, and to improve the capability of essential facilities to
Fdzy OlA2y RdzZNAYy3I | yR I FiSNJI I gtateSthatdliekd]tizicdmBléxiy of seistnik A &
RSaA3ay> GKS ONRGSNRALF LINBaSyiSR IINB (KS YAyAYdzy O2
protection of life safety. The code also states that absolute safety and prevention of damage, awen in
earthquake event with a reasonable probability of occurrence, cannot be achieved economically for most
buildings.

1 Comprehensive Emergency Management RJ&ine town has an evacuation plan as specified in its
Comprehensive Emergency Management Plan (CEMP).

G.EXISTING TOWNIDE MITIGATION FOR LANDSLIDE HAZARDS

T ¢KS (26y0Qa {doRAGAAAZY wSIdA FGA2ya AyOfdRS &6t yRE

H.EXISTING MUL-HAZARD MITIGATION MEASURES

1 Massachusetts State Building Cagl€he State Building Code contains a section on designing for earthquake
f2IRa otyn /aw McMH®PAUOD® {SOGA2Y mMcmudm adldsSa GKI
life to occupants of all buildingsid nonbuilding structures, to increase the expected performance of higher
occupancy structures as compared to ordinary structures, and to improve the capability of essential facilities to
Fdzy OUA2Yy RdzZNAYy 3 FyR I FiSNJI I sfateShathilie Kolihdztoin@exitp of sedsidid a4 &
RSaA3ay>s GKS ONRGSNRARLF LINBaSyiSR FINB (KS YAYyAYdzy O2
protection of life safety. The code also states that absolute safety and prevention of damage, awen in
earthquake event with a reasonable probability of occurrence, cannot be achieved economically for most
buildings.

I Section 1612.2.5 sets up seismic hazard exposure groups and assigns all buildings to one of these groups
according to a Table 1612.2.5. Group Il includes buildings which have a substantial public hazard due to
occupancy or use and Group Il are thosedings having essential facilities which are required for post
earthquake recovery, including fire, rescue and police stations, emergency rooms,-gemarating facilities,
and communications facilities.

1 Multi-Department Review of DevelopmergdMultiple departments, such as the Town Administrator, Planning,
Zoning, Health, Highway, Fire, Police, and Conservation, review all subdivision and site plans prior to approval.

1 Comprehensive Emergency Management Plan (CEMP¢ry community in Massachusetts is required to have a
Comprehensive Emergency Management Plan. These plans address mitigation, preparedness, response and
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recovery from a variety of natural and mamade emergencies. These plans contain important information
regarding flooding, dam failures and winter storms. Therefore, the CEMP is a mitigation measure that is relevar
to many of the hazards discussed irstplan. The CEMP is available online through secure access for town
personnel.
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COMPILATION OF EXISTING MITIGATION

The following table summarizes the many existing natural hazard mitigation measures already in YWeaestiam

Type of Existing Protection

Table53. Existing Natural Hazard Mitigation Measures

Description

Comments from 2018 Plar

Effectiveness /Enforcement
Any improvements?

Changes Since
2018 Plan

MULTIPLE HAZARD MITIGATION

Comprehensive Emergency Managem
Plan (CEMP)

IAddresses mitigation,
preparedness, response and
recovery from a variety of natur
and manmade emergencies.

Emphasis is on
emergency response.

Boilerplate document in placestill
needs to be reviewed and updatec
(work in progress)

Massachusetts State Building Code

Regulates wind loads, earthqug
resistant design, floogroofing
and snow loads.

Most effective for new
construction.

New revision of building code
(including stretch code)

Multi-Department Review of

Multiple department within towr

Most effective for new

Still effective Technical Review

Effective

available to be tapped into for
non-potable water supply if
necessary.

(and other apparatusyised
especially on Taunton St.

Developments review site plans before construction. Committee Meeting
development.
Portable Water Pumps Rivers and ponds in town are [Effective. DPW pumps and Fire Dept PumpsStill effective

FEMA Tankers
Inter and intrastate mutual aid plans

FEMA has-82 tankers that can
be deployed anywhere in the U
within 72 hours.

Effective for most situations

Tanker strike teams in the state
have 2 tankers locally for the town
that have 5500 gallons capacity in
total

FLOOD

RELATED HAZARDS

Participation in the National Flood
Insurance Program (NFIP)

The town participates in the
National Flood Insurance

There are 7 policies in force

Program and has adopted the

Will be updated through MEMA
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effective FIRM mapsThe town
actively enforces the floodplain
regulations.

Street Sweeping Every street gets swept once a|Effective. effective
lyear or as needed. High traffic
areas are swept more regularly,

Catch Basin Cleaning All catch basins are cleaned oulEffective.
once a year.

Enforcement of the State Building Cod|Regulates for wind loads, Most effective for new effective
earthquake resistant design, [construction.
flood-proofing and snow loads.

Massachusetts Stormwater RegulationThis policy is applied to Effective. Draft in progress

developments within the
jurisdiction of the Conservation
Commission.

(Town referenced this in the
stormwater bylawsdate needs to b
updated)

Infrastructure Improvements

Infrastructure improvements
include culverts, bridges, roads
and drainage systems.

Partially Effective

Slip ramp on 495 in progress (
2026)

Route 140 stormwater manageme
improvements (federal earmark)

Regulations, Bitaws, and Plans

Includes: Stormwater

Management and Erosion Cont
Handbook, Subdivision controls
Floodplain Requirements, Wate
Resource Districts, NPDES, RL

Effective.

Under Planning Board (instead of
BOH)

Subdivsionneeds to be updated,
Floodplain has been updated. WR
need to be updated

DCR Dam Safety Regulations

The state has enacted dam safj
regulations mandating
inspections and emergency act
plans.

Enforcement is an issue.

Red Dam is under design process
consent order (significant hazard

failing dam)
Also 2 failing low hazard dams (E4
YR I'FAf QA t2YR

All are town owned.
Town Dam owned by Attleboro

Effective

(failing as well)
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Plan (CEMP)

issues.

emergency response.

State permits required for dam State law requires a permit for [Most effective for new Effective
construction the construction of any dam. [construction.
Comprehensive Emergency Managem|The CEMP addresses dam saffEmphasis is on Ref above

BRUSH F

IRE RELATED HAZARDS

Permits required for outdoor burning.

The Fire Department requires a
written permit for outdoor
burning. The permit must be
obtained from the Fire Dept.

Effective.

No change, still effective
All computerized

Fire Hydrant Regulations

The Wrentham Water
Department regulates that fire
hydrants be installed at all new
developments at the expense 0
the developer.

Effective.

No change

Subdivision Review

The Fire Department is involve(
in reviewing all subdivision plan

Effective.

No change

Comprehensive Emergency Managem
Plan (CEMP)

IAddresses mitigation,
preparedness, response and
recovery from a variety of natur
and manmade emergencies.

Emphasis is on
emergency response.

Ref above

Portable Water Pumps

Rivers and ponds in town are
available to be tapped into for
non-potable water supply if
necessary.

Effective.

GEOLOGIC HAZARDS

The Massachusetts State Building Coq

The Town enforces the
Massachusetts State Building
Code.

Effective for most situations
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Comprehensive Emergency Managem
Plan (CEMP)

IAddresses mitigation,
preparedness, response and
recovery from a variety of natur
and manmade emergencies.

Emphasis is on
emergency response.

Wi

ND HAZARDS

Massachusetts State Building Code

The town enforces the
Massachusetts State Building
Code.

Most effective for new
construction.

Effective

TreeTrimming

The Tree Warden and local
electric company conduct regul
tree trimming.

Effective for most situations

Minor tree trimming 34 days/year
(Invasiwe species likésianLonghorr
beetleneed to be controlleyl

Consider fo
recommended
mitigation
measure
\West end of towr

dead tree debr

needs to b
cleared
WINTERRELATED HAZARDS
Roadway Treatments The Highway Department Effective for most situations Effective
conducts salting and plowing
services throughout town during
winter storms.
Snow Removal & Disposal The town conducts regular wintEffective for most situations Effective

storm operations.
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J.MITIGATION CAPABIITIES AND LOCAL CAPACITY FOR IMPROVEMENT

' YRSNJ GKS al aalOKdzaSiida aeadSy 2F a1 2YS wdzd Sz¢ GKS ¢:
FYSYR | ydzYoSNJ 2F 20t oeéeflga FyR NBIAdAZIFIGA2ya GKI G
include Zoning Bylawsuldivision and Site Plan Review Regulations, Wetlands Bylaws, Health Regulations, Public Wor
regulations, Stormwater Bylaws and local enforcement of the State Building Code. Local Bylaws may be amended eac
year at the annual Town Meeting to improve the2 6 y Qa OF LI 0 Af AGASAX | yR OKIy3Sa
public hearing and a vote of the authorized board or commission, such as the Planning Board or Conservation
Commission

The Town of Wrentham has recognized several existing mitigation measures that require implementation or
improvements andas the capacity within its local boards and departments to address these. The Wrentham
Department of Public Works will address the needs for catch basin cleaning, repairs and upgrades to drainage
AYFNI a0GNUzOG dzNBEd ¢ KS {2 ¢ yupdates td theyMastey Plan an#l impl@nentatioh 6f theé RS
Ordinance, Floodplain District, and Subdivision Rules and Regulations. The Conservation Commission will oversee
implementation of the Wetlands Bylaw and the Open Space Plan. The Steering Gensmétks to have multiple
departments such as Department of Public Works, Planning Board, Board of Health and Conservation Commission
coordinate implementation and enforcement of the Stormwater Bylaw.
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SECTION ®ITIGATION MEASURES FROM THE& RIDAN

IMPLEMENTATION PROGRESS FROM THE PREVIOUS PLAN

At a meeting of théVrenthamHazard Mitigation Planning Committdbge local team comprising obtvn staff

reviewed the mitigation measures identified in the B0WrenthamHazard Mitigation Plan and determined whether

each measure had been implemented or deferr€df.those measures that had been deferred, the committee evaluated
whether the measure should be deleted or carried forward into this Hazard Mitigation P2&r Bglate. The decision

2y 6KSUGKSNI G2 RSESGS 2NINBGFAY | LI NIOAOdzE I NJ YSI adzNB ¢
relevance or effectiveness of the measure and whether the deferral of action on the measure was due to the inability of
the Town toacton the measure.

The tablebelow summarizes the status of mitigation measures from th&&glan that are being continued as part of
the 26 plan update, and shows their priority ranking in the previous plan comp@aréte 226 plan update.

Wrenthamhas made considerable progress on implementing mitigation measures identified 2018¢lazard
Mitigation Plan.

Moving forward into the next fivgear plan implementation period there will be many more opportunities to

AYO2NLIE2 NI G§S KI T NR desidioanthkingpro2egsess yii2 (KS ¢246y Q&

The 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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Table54. Status of Existing Mitigation Measures from the 2018 Plan
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Priority in CURRENT STATUS FOR 2026 PLAN UPDATE
2018

1. Completed 1. Keepin 2026 Plan

Recommended Mitigation Measures from 2018 HMP 2. Partially 2. Revise for 2026 Plar

Completed
3. Delete for 2026 Plan

3. Incomplete -
4. Change Priority for

If not complete, describe 2026
why.
Describe any revisions and
why.
BRUSHFIRES

1. Backyard Setback Requirements for Fire Protection (Note: add dete Low Partially completed Change priority to high and

and regulations from Tree Warden and National Grid, trees are a keep

hazard). Cite DEP and Mass Solid Waste regs.
2. Public Education on Brush Fire Prevention Low Ongoing Change priority to high and

keep
DROUGHT
3. Evaluate water rate tiers. Investigate seasonal rates to discourage outd Medium Incomplete Delete
watering.
EARTHQUAKE/GEOLOGIC HAZARD
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Conduct feasibility study on how to make town buildings and elementar Low Ongoing/partial Keep
school earthquake resistant.

EXTREME TEMPERATURES (HOT/COLD)

Evaluate landscape site design standards for parking lots to increase tr Medium  Complete (zoning bylaw Keep
canopy. passed to increase tree
shade) but still ongoing

Evaluate cooling and warming centers locations and opportunities forb High Partially Complete Keep
up electricity generation. Evaluation complete,
identified shelters to be
incorporated ins chool, to
be built

WIND-RELATED HAZARDS (TORNADOES, HURRICANES, THUNDERSTORMS)

Become a designated Tree City USA. High Incomplete Keep, but workshop
language
Explore underground utilities regulations for new development and Medium  Complete Delete

subdivision regulations.
WINTER STORMS

Evaluate public buildings for ability to withstand snow loads; retrofit if ~ Medium Keep (add: broader plan to
needed to greatest degree feasible. be put in place)

FLOODING AND DAM RELATED HAZARDS
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Complete a feasibility study to upgrade, renovate, or move New DPW. High
Needs assessment first then site assessment.

Create and implement a stormwater bylaw. High
Eagle Dam restoration or removal. High
Burnt Swamp RoaBrainage Improvements, upgrade to clear span. Low
Hancock Street Culvert Enlargement.

Taunton Street Drainage reconstruction, retention basin, and utility Low
elevation- add updates

Implement the updated Open Space and Recreation Fraatect open High

space with flood management as a priority.

Modify the Water Resource Aquifer Protection District to include all Zor High
areas within the town, including those areas that contribute to the watel
supply of surrounding communities.

Develop a bylaw that protects a360t50F SSG Gy 2 RA & d: High
around all wetlands that prohibits grading, building and all other

construction activities. Consider exempting repairs to existing structure:
ensure that this action is not ceprohibitive to owners (current limit 25

foot).

Amend zoning bylaws to exclude wetlands from the density calculations High

Partial
completion;Feasibility
study is complete, building
in progress

Complete!

Partial

In progress/ patrtial

Incomplete

Updated in 2020, partially
complete

Complete

Complete

Partial

Keep

Delete

Keep

Change to high priority (due
to well)

Change to high priority
Keep, amend language to

switch to implementation

Delete

Delete

Delete

1390f 148



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Expand the Water Resource Aquifer Protection District to protect water High
flowing into surrounding communities.

Continue to address the egoing issue of nopoint source pollution to High
protect the drinking water supply.

Require the use of the new LID (Low Impact Development) guidance  High
manual for all developments in town, and not just those within the Aquil
Protection District.

Expand the requirements of the state stormwater policy to not just High
locations within Conservation Commission jurisdiction, but to all

developments in the town.

Review land use controls to determine features that encourage sprawl. Medium
Formulate and adopt revisions that encourage compact development  Medium

Target infrastructure improvements to promote compact development. Medium

Identify key parcels of land which are most important for protecting natt Medium
resources and wildlife corridors.

Identify key parcels of land which are most important for protecting histt Medium
landscapes and/or community character.

Develop/implement a system of prioritizing parcels for potential Medium
acquisition.

Partial

Partial

Partially completezoning
bylaw has some changes

Completed through
stormwater bylaw

Delete

Delete

Keep

Delete

Delete

Delete

Delete

Delete

Delete

Delete
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29.

30.

31.

32.

33.

34.

35.

36.

Encourage/promote the incorporation of open space into new Medium
development plans (especially by the use of the open space residential
subdivision (OSRD) and the Adult Retirement Community Planned Unil
5S@St2LIYSyid 6! w/t! 503 FyR-ORANNARF
greenbelts where appropriate.

Encourage donations of open space by landowners. Medium

Establish an Open Space and Recreation Plan Implementation Commilt Medium
coordinate among Town Boards and Commissions and contact landow

Increase public awareness of the value of open space, and encourage Medium
citizen input.

MULTIPLE HAZARDS

Incorporate urbarbased stormwater systems into GIS. Need to map res High
community for stormwater infrastructure (i.e., not just the minimum
requirement for MS4), water utility infrastructure, and emergency
management.

Inter-municipal and Intranunicipal Communication. Medium
Water-Related Public Education. Medium
Water Main & Hydrant Improvements, Installations and Extensions. Low

Complete have OSPD ant Delete

Senior Center

Incomplete

Ongoing/ partially

complete

In progress

Ongoing

Partially complete

Delete/incorparet in open
space measure

Keep

Keep

Keep

Keepmake more specific
(include 2024 clean water
assessment management)

Keep under drougltichange
to high priority

Change priority to high
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37. Upgrade communications for Emergency Operations. Medium  Partially Completed Keep, change priority to higr

38. Municipal Facilities UpgradeRenovate Fire Station #2 so it is a Medium Partially complete Keep, change priority to higr
policeffire.

CLIMATE HAZARDS

39. Implement Municipal Vulnerability Preparedness Plan High Make more specifiaefer to
previous plarand keep
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SECTION 1BAZARD MITIGATION STRATEGY

A. WHAT IS HAZARD MITIGATION?

Hazard mitigation means to permanently reduce or alleviate the losses of life, injuries and property resulting from
natural hazards through loAgrm strategies. These lorigrm strategies include planning, policy changes, education
programs, infrastructus projects and other activities. FEMA currently has three mitigation grant programs: the Hazards
Mitigation Grant Program (HGMP), the Md&saster Mitigation program (PDM), and the Flood Mitigation Assistance
(FMA) program.The three links below providedditional information on these programs.

http://www.fema.gov/government/grant/hmgp/index.shtm

http://www.fema.gov/government/grant/pdm/index.shtm

http://www.fema.gov/government/grant/fma/index.shtm

Hazard Mitigation Measures can generally be sorted into the following groups:

1 Prevention Government administrative or regulatory actions or processes that influence the way land and
buildings are developed and buillhese actions also include public activities to reduce hazard loEsesaples
include planning and zoning, building codespital improvement programs, open space preservation, and
stormwater management regulations.

1 Property Protection Actions that involve the modification of existing buildings or infrastructure to protect them
from a hazard or removal from the hazard ard&xamples include acquisition, elevation, relocation, structural
retrofits, flood proofing, storm shutters, andhatter resistant glass.

1 Public Education & Awarenes#ctions to inform and educate citizens, elected officials, and property owners
about the potential risks from hazards and potential ways to mitigate th8orch actions include outreach
projects, real estate disclosure, hazard information centers, anda@ge and adult education programs.

1 Natural Resource ProtectiarActions that, in addition to minimizing hazard losses also preserve or restore the
functions of natural systemsThese actions include sediment and erosion control, stream corridor restoration,
watershed management, forest and vegetation management,vaetfand restoration and preservation.

§ Structural ProjectsActions that involve the construction of structures to reduce the impact of a hazarch
structures include storm water controls (e.g., culverts), floodwalls, seawalls, retaining walls, and safe rooms.

1 Emergency Services Protectiofictions that will protect emergency services before, during, and immediately
after an occurrenceExamples of these actions include protection of warning system capability, protection of
critical facilities, and protection of emergency response infragtire.

(Source: FEMA Local Miitazard Mitigation Planning Guidance)

B. IDENTIFICATION OF @P2AN MITIGATION MEASURES

During the local hazard team meetings, official§irenthamdetermined possible mitigation measures for the various
natural hazards that have impacted or could impact the town. In addition, MAPC solicited suggestions for mitigation
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measures when it collected hazard information from town officials and from other town plans and studies. MAPC
compiled all suggested potential mitigation measures in matrix below.

The summary table is then followed by series of considerations that were factored into determining mitigation
measures. These include regional and itemmunity issues, regional partners and facilities, and new development
and infrastructure. Followinghbse considerations, the Hazard Mitigation Strategy chapter of the plan then provides an
explanation of the prioritization process of the potential mitigation measures to be included in the updated mitigation
plan, as well as a prioritized matrix of the aseres.

INTRODUCTION TO ZDRLAN MITIGATION MEASURES

Description of the Mitigation MeasureThe description of each mitigation measure is brief and cost information is
given only if cost data were already available from the commuriitye cost data represents a point in time and would
need to be adjusted for inflation and for any changesafinements in the design of a particular mitigation measure.

Priority ¢ As described above and summarized in Tallethe 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.

Implementation Responsibility The designation of implementation responsibility was done based on a general
knowledge of what each municipal department is responsible lfiois likely that most mitigation measures will require
that several departments work together and assigniragfds the sole responsibility of the governing body of each
community.

Time Frame The time frame was based on a combination of the priority for that measure, the complexity of the
measure and whether or not the measure is conceptual, in design, or already designed and awaiting funding. Because
the time frame for this plan is five yess the timing for all mitigation measures has been kept within this

framework. The identification of a likely time frame is not meant to constrain a community from taking advantage of
funding opportunities as they arise.

Potential Funding SourcesThis column attempts to identify the most likely sources of funding for a specific
measure. The information on potential funding sources in this table is preliminary and varies depending on a number of
factors. These factors include whether or not digation measure has been studied, evaluated or designed, or if it is

still in the conceptual stagesMEMA and DCR assisted MAPC in reviewing the potential eligibility for hazard mitigation
funding. Each grant program and agency has specific eligileijtyrements that would need to be taken into
consideration.In most instances, the measure will require a number of different funding soutdeastification of a

potential funding source in this table does not guarantee that a project will be eligihlerfselected for fundingUpon
adoption of this plan, the local team responsible for its implementation should begin to explore the funding sources in
more detail.

Additional information on funding sourcesThe best way to determine eligibility for a particular funding source is to
review the project with a staff person at the funding agen€he following websites provide an overview of programs
and funding sources.

Army Corps of Engineers (ACQHEhe 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.
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Massachusetts Emergency Management Agency (MEMAE grants page
www.mass.gov/dem/programs/mitigate/grants.htimas a useful table that compares eligible projects for the Hazard
Mitigation Grant Program and the Flood Mitigation Assistance Program.

Abbreviatiorsthat may be sed in Tabldelow:

BRIC = Building Resilient Infrastructure and Communities

FMA = Flood Mitigation Assistance Program.

HMGP = Hazard Mitigation Grant Program.

ACOE = Army Corps of Engineers.

DHS/EOPS = Department of Homeland Security/Emergency Operations

DEP (SRF) = Department of Environmental Protection (State Revolving Fund)
Mass DOT = Massachusetts Department of Transportation
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Table55. Mitigation Measures for the 208 Hazard Mitigation Strategy

1. Setback Requirements for Fire Protection High

2. Public Education on Brush Fire Preventio High

NEW Upgrade access to brushfire aresasd keep  High
defensible distances relating to fire and removabl
of fire debris

Lead Time Frame for

e - Implementation Implementation
Recommended Mitigation Measures Priority Authority 2026- 2031

BRUSH FIRE MITIGATION MEASURES
Planning 20262028
Department;

Fire Department

Fire Department 20262028

Fire, Building 20262028

DROUGHT HAZARD MITIGATION MEASURES

NEW:Conduct public education on droughts and High
water conservation practices (especially around

heavy usage), such as use of rain barrels and us
droughttolerant native species for landscaping

DPW ,Emergency 20262028
Management,

Conservation

Commission

Estimated Cost
LOW: <$50K
MED: $50-

$250K
HIGH: >$250K

Low

Low

High >250k

Low

Potential Funding
Sources

Wrentham General
Fund/
Planning Dept.

Wrentham General
Fund/
Fire Dept.

Wrentham General
Fund/

Fire USAyrant, BRIC
200k + in kind

Wrentham General
Fund MVP 20- 50k
seed project (species
assessment for public
and private land)
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NEW:Evaluate enforcement measures around High
water bans

DPW Emergency 20262028 Low
Management,
Conservation

Commission

EARTHQUAKES/GEOLOGIC HAZARD MITIGATION MEASURES

3. Conduct feasibility study on how to make
town buildings and elementary school
earthquake resistant.

Low

7. Evaluate landscape site design standards Medium
for parking lots to increase tree canopy.

8. Evaluate cooling and warming center High
locations and opportunities for baakp
electricity generation. Consider
opportunities for more efficient cooling
infrastructure.

Building Department 20262031
Emergency
Management

Medium, $50K+

EXTREME TEMPERATURES

Planning 20262031 Low

5SLI NI YSy

Emergency 20262031 Medium
Management

DPW

Facilities

WINDRELATED HAZARDS (TORNADOS, HURRICANES, THUNDERSTORMS)

9. Seek Town designation as a Tree City US High
community

Planning 20262031 Low
Department
Conservation

Commission

Wrentham General
Fund

Wrentham General
Fund/
Building Dept.

Wrentham General
Fund/
Planning Dept.

Wrentham General
Fund/

Emergency
Management/ Dept. of
Public WorksMVP 2.0
Program

Wrentham General
Fund/ Planning Dept /
Conservation
Commission
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NEW Enhance efforts to trim trees; prioritize Medium Dept of Public Works 20262031 Medium Wrentham General

vulnerable trees; coordinate closely with utility Fund/

company Dept. of Public Works
MVP 2.0 Program

10. Conduc_:t a treg assessm_ent and determin High DPW 20262028 High Wrentham General
strategies for implementing assessment
- Fund/
findings

Dept. of Public Works
MVP 2.0 Program

WINTER STORMS

11. Evaluate public buildings for ability to Medium Facilities Dept 2026-2030 Medium Wrentham General
withstand snow Ioad;; retrofit if needed to $50K+ Fund/
greatest degree feasible. Building Dept
FLOODING
12. Complete the upgraded DPW facility High Dept of Public Works 20262028 High Wrentham General
Fund/
Dept. of Public Works
14. Burnt Swamp RoaBrainage High Dept of Public Works 20292031 High Wrentham General
Improvements, upgrade to clear span anc Fund/
Hancock Street Culvert Enlargement. Dept. of Public Works
FEMA BRIC Grants
Arnold Street Grant
($800k)
15. Taunton StreeDrainage Improvements, High Dept of Public Works 20262031 High Wrentham General
retention basin, and utility elevation ~ $4 million Fund/
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16.

17.

18.

20.

Implement the updated Open Space and High
Recreation Plan.

Protect open space with flood manageme

as a priority.

Implement and use of the LID (Low Impac¢ High
Development) guidance manual for all
developments in town, and not just those
within the Aquifer Protection District.

Establish a playbook or process plan to
implement Open Space and Recreation
Plan by the Implementation Committee to
coordinate among Town Boards and
Commissions and contact
landowners.Increase public awareness of
the value of operspace angncourage
citizen input.

Eagle Dam restoration or removal. [Note: High
it were to fail on its own, could wipe out

state RT 140 which has two water mains

and one gas main + flooding downstream
Norfolk)]. Petition state funding or Army

Medium

Conservation 20262031
Commission,
Community

t NSaSNDI G

Planning 20262031
Department,
Conservation

| 2YYAAAA2)

Town Administrator, 20242031
CPC

DAM RELATED HAZARDS

Dept of Public Works 20262031

High

Low

Low

$500,000 to

remove (triple to
repair)

Dept. of Public Works
BRIC Grants

Wrentham General
Fund/ Conservation
Comm/ Community
Preservation
Committee

Wrentham General
Fund/ Planning
Department,
Conservation

I 2YYAaaAzy

Wrentham General
Fund/
Town Administrator

Wrentham General
Fund/
Dept. of Public Works

Dam and Seawall
Grant
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Corp to mitigate this. Until this happens
maintain it safely.

NEW Red Dam restoration design and constructi High
(in permitting now)

22. Hales Pond Dam improvement and upgra High
(will take out Jenks Sapon failure)

23. Address issues around the Attleboro High
watershed Crocker Pond Dam (Myrtle St.

24. Upgrade GIS & Mapping Technology: High
Incorporate town infrastructure in to GIS
stormwater systems, water utility
infrastructure, and emergency
management.

25. Water Main & Hydrant Improvements, High
Installations and Extensions.

Dept of Public Works 20262031 >$1.5 million

DPW 20262031 High;Supplements
$25k grant
(earmark)

DPW, Emergency 20262031 High

management

MULTIPLE HAZARDS

DPW, Assessor,
Emergency
al yl3sySyi

20262027

Dept. of Public 20262031

Works, Fire Dept.

>$1 million ($5k
per hydrant)

bbpnxnnn

Wrentham General
Fund/

Dept. of Public Works
Dam and Seawalls

Wrentham General
Fund/

Dept. of Public Works
Dam and Seawalls

Wrentham General
Fund/

Dept. of Public Works
Dam and Seawalls
State grants
w/Attleboro lead

Wrentham General
Fund/

DPW, Assessor,
Emergency

al yIr3sySyi

Wrentham General

Fund/
Dept. of Public Works
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26. Upgrade communications for Emergency High
Operations, including continued efforts to
establish reliable communications using
Starlink and at emergency shelters.

Upgrades for the Police Department, Fire
Department, and Department of Public
Works have been compied. Work to
expand and strengthen emergency
communications remains ongoing.

27. Municipal Facilities UpgradeRenovate High
Fire Station #2 and complete staffitfgal
upgrades and touches.

1 Implement the Municipal Vulnerability High
Preparedness Plan (MVP 1.0 and 2.0
Some ongoing effortmicludea new
elementary schoglnew DPW building
open space shelterand new ooling
centers

28. Food security@nduct study to evaluate
seltsufficiencyor regional concept for
access to food pantry under emergency
conditions

Police and Fire 20262031 Low
Departments,
Emergency

al Yyl 3SySyi

Town Administrator, 20262028
CANB 5SLJ T

>$500,000

CLIMATE CHANGE HAZARDS

Planning 20262031
Department,

Conservation

Commission. Dept of

Public Works,

Emergency

Management,

Council on Aging

>$500,000

/
Fire Dept

Wrentham General
Fund/

Police and Fire
Departments,
Emergency
Management
Procurement Grant

Wrentham General
Fund/

Town Administrator,
CANB 5SLI N

Wrentham General
Fund/

Planning Department,
Conservation
Commission. Dept of
Public Works,
Emergency
Management
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NEW: Strengthen monitoring and management o Medium

invasive species, forest pests, and emerging tree
diseases, including Asian longhorned beetle,
spotted lanternfly, emerald ash boregmmon
reed, Japanese knotweednd newly identified tree
diseases, to protect ecosystem health, biodiversi
and community tree canopy.

NEW: Implement coordinated management of
aquatic invasive species and harmful algal bloon
including invasive aquatic vegetatitike Eurasian
watermilfoil and cyanobacteria (blugreen algae),
to improve water quality, ecosystem function, anc
recreational use of lakes and ponds.

Low

Conservation
Commission

Conservation
Commission

20262031

20262031

Medium

Medium

Wrentham General
Fund/
Conservation
Commission/
Community
Preservation
Committee

Wrentham General
Fund/
Conservation
Commission/
Community
Preservation
Committee

Of the30total recommendations included in the table abov22 are carried over from the previous plai,are newly added for the 2B6 plan update. Othe
total, 22 are high priority,6 are medium priority, and2 are low priority.
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SECTION 18LAN ADOPTION AND MAINTENANCE

PLAN ADOPTION

TheWrenthamHazard Mitigation Plan 2@2Jpdate was adopted by th&electBoard ofADD DATEBee Appendik
for documentation. The plan was approved by FEMAAG] DAT]Hor a fiveyear period that will expire orADD
DATE

PLAN MAINTENANCE

Although several of the mitigation measures from the Town's previous Hazard Mitigation Plan have been implemented,
since that plan was adopted there has not been an ongoing local process taiyeideplementationof the plan. Such

a process is needed over the next five years for the implementation of this plan update and will be structured as
described below.

MAPC worked with the Local Planning Team to prepare this plan. After approval of the plan by FEMA, this group will
meet to function as the Hazard Mitigation Implementation Team, withRhie Chieflesignated as the coordinator.
Additional members could be added to the local implementation team from businessegrafits and institutions. The
Town will encourage public participation during the nextfpear planning cycle. As updates and a reviéithe plan
areconducteddand @ G KS | FTFNR aAdGAIlrdAz2zy LYLX SYSydlFdAzy ¢S Y]
public meetings of the Hazard Mitigation Implementation Team will be publicly noticed in accordance with town and
state open meeting laws.

IMPLEMENTATION AND EVALUATION SCHEDULE

Mid-Term Survey on Progres$he coordinator of the Hazard Mitigation Implementation 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 stakeholdefhe suvey will poll the members on any changes or revisions 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 hazard mitigation plan in order to evaluate
AGa STFSOGAGSySaa Ay YSSiAy3a GKS LIXlFyQa 3F2Ffa yR AR
Mitigation Implemernation Team, coordinated by theire Chiefwill have primary responsibility for tracking progress,
evaluating, and updating the plan.

Begin to prepare forthe next PlanUpdat€€ 9 a! Qa | LILINRP @I f 2F GKAA&A LX Yy A& O
dzLJRF G SR LI Fy Ydzad o06S F LIWINRPYGSR 06& C9a! Ay 2NRSNJ G2 YI |
FEMA mitigation grants. Given the lead time needed to secure fgratid conduct the planning process, the Hazard
Mitigation Implementation Team will begin to prepare for an update of the plafear Three. This will help the Town

avoid a lapse in its approved plan status and grant eligibility when the current plan expires.

The Hazard Mitigation Implementation Team will use the information from the ign 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 FEMA PtBisaster Mitigation grants and the Hazard Mitigation 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 €lante 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 consultdoivever the Hazard Mitigation
Implementation Team decides to update the plan, the group will need to review the current FEMA hazard mitigation
plan guidelines for any changesheWrenthamHazard 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 th&VrenthamHazard Mitigation Plan 2@2Jpdate 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
NBIFNRAY3I K2¢g GKS LI Iy OFy 6S AydS3NpdatssrRfatyyfowd G KF G R
RSLI NIYSydQa LIXIlya 2N LRfAOASaAY (GKS NBf SOOIyl LR2NIAZ2Y:
reviewed and discussed with the following departments:

Municipal Departments Boards & Committees
TownAdministration Board of Health
Assessors Conservation Commission
Council on Aging Planning Board
Emergency Management Zoning Board of Appeals
Fire Department Community Preservation Committe
Housing Authority Open Space Committee
Planning & Economic Developme Recreation Commission
Police Department Select Board
Public Health Public Works Building Committee
Public Works Economic Development Commissi
Recreation
Schools
Town Clerk

Other groups that will be coordinated with the town include large institutions, Chamber of Commerce, land
O2yaSNBIF A2y 2NBFYyATlIGA2ya YR 6FGiSNAKSR 3INRdzLJAD ¢ KS
caveat that local team coordinator Ivieview the plan for sensitive information that would be inappropriate for public
posting. The posting of the plan on a web site will include a mechanism for citizen feedback suchzalaaddress to
send comments.

The 2018 Wrentham Hazard Mitigation Plan has informed and complemented subsequent planning efforts, including tt
¢t26yQa alaldSNItftrty HnonY *A&A2Y 2F C2Y2NNBG OHAHANULI |
Master Plan (2022), Municip&ulnerability Preparedness planning, and ongoing capital planning and investment
RSOA&AA2YyAad ¢KS ¢26yQa adzyAOALNt +dzf YSNIOAT AGE t NBLI NJ
Invasive Species, Culvert Assessment and Prioritization Plan v&itmnManagement Plan, Complete Streets

Prioritization Plan, and other natural resource and infrastructure studies provide additional information and
recommendations relevant to hazard mitigation, climate resilience, natural resource protection, and @gyerge
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LINBLI NERyS&aad ¢KS ¢26yQa 2y32Ay3 wnHc | FTFENR aAdA3l G
existing planning efforts and will inform future updates to municipal plans, capital investments, infrastructure projects,
land-use decisios, and conservation initiatives.
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SECTION 1BPPENDIX AIAZARD MAPPING

The MAPC Data Services Department produced a series of rBapse of the data came from the Northeast States
Emergency Consortium (NESEC). More information on NESEC can be fatmthatvw.serve.com/NESEC/Due to the
various sources for the data and varying levels of accuracy, the identification of an area as being in one of the haze
categories must be considered as a general classification that should always be supplemented with more local knowledc

The map series consists of thirteen maps as described below. The maps in this appengix are necessarily reduced s
GSNEAZ2Y A F2N) ASYSNIrf NBFTSNBYyOSd CdzAt aiAil SR KAIKSNI NB:

Map 1. Population Density

Map 1la. Environmental Justice

Map 2. Land Use

Map 3. Flood Zones

Map 3b.  Flood Zones and 2010 Flood

Claims
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 11.  Wildfire Risk

Map 1: Population Densitg This map uses the US Census block data for 2020 and shows population density as the
ydzZYo SN 2F LIS2LX S LISNI I ONBE Ay aS@Sy OFGS3aI2NASa AGK cr

Map la: Environmental Justicg This map shows Environmental Justice (EJ) populations using 2020 data. EJ designatio
FNRBY GKS {dF0GS AyOftdzRS 9y3ftArAakK Aaz2tlidAzyzs AyO2YS3 Iyl

alLJ HY CcEKYBR NY&8) akKz2ga fIFyR 02@SNlahdCRverfLany RRIdZ&ISE FSIN® ¥

Map 3: Flood Zoneg The map of flood zones used the FEMA NFIP Flood ZondalftiesexCounty as its source. For
more information, refer to the FEMA Map Service Center weljsite//www.msc.fema.gov The definitions of the
flood zones are described in detail on this site as well. The flood zone map for each community also shows critical

i A =2 4 A -

AYTFNI A0NHOGdNE | yR Ydzy AOALI 68 26YSR YR LINRGSOGSR 21

Map3b: Flood Claimg This map shows flood insurance and disaster claim records from March 2010. The March 29,
2010 federal disaster declaration associated with severe rainfall and flooding triggered the launch of the Federal
9YSNHEHSYyOe& alyl3aSYSyd ! 3 Sigtaddée ®dgrainth@oagh whach redidghRal ptopefydatvifiers,! &
businesses, and institutions without flood insurance were eligible to apply for relief to pay for -sttatad
expenditures and repairs. Across the seven counties, over 27,000 individual ckiengpproved for nearly $59 million

in disaster assistance, while reimbursements to state and local governments totaled $25 million. In the MAPC region,
18,400 claims were approved for $30 million dollars in disaster assistance.

Map 4: Earthquakes and Landslides (Regiorghhis map depicts landslide risk and recorded earthquake epicenters in
the community and surrounding regiomhis information came from NESEC. For most communities, there was no data
F2NJ SIENIKIdzZl 1Sa 6SOFdzaS 2yfteé GKS SLIAOSYGSNAR 2F Ly Stk
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https://www.rd.usda.gov/programs-services
https://www.mass.gov/info-details/massgis-data-2016-land-coverland-use
http://www.msc.fema.gov/

The landslide information shows areas with either a low susceptibility or a moderate susceptibility to landslides based
on mapping of geological formations. This mapping is highly general in nature. For more information on how landslide
susceptibility wasnapped, refeito http://pubs.usgs.gov/pp/pl183/ppll183.html

Map 5: Hurricanes and Tornadoes (Regional)This map shows the spatial characteristics of several different
meteorological properties and past events in the community and surrounding region. The map includes the storm track
for both hurricanes and tropical storms. This information must be viewedmtext. 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 othe
communities even if the track was not within that community. This map also shows the lochttomadoes with a
classification as to the level of damages. What appears on the map varies by community since not all communiti
experience the same winlB5f I 1 SR S@Sy (i ao ¢ K S-ye& wikd spéed and aieds thatcdudd bei K
inundated @ A G2N)Y &adz2ZNAS RdAdNAY3I | KINNAOIYSS AT lyeo

Map 6: Average Snowfall (Regional)This map shows the average snowfall in the community and the surrounding
NEIAZ2Y D

Map 7: Composite Natural Hazards (Regionaljhis map shows four categories of composite natural hazards for areas
2F SEAalGAY3a RSGOSt2LISyilod ¢ K-gear Wind spedd’ af 170 yhght odziyBeR low ghd (i K
moderate landslide risk, FEMA Q3 flood zones (100 year and 500 yed&raicdne surge inundation areas. Areas with
2yfte 2yS KIFEITINR 6SNBE O2yaARSNBR G2 0SS €26 KIFITINR | NBI
FNBlF&a KFEgS GKNBS KFETIFNRa LINBaSyid FyR aS@SNB KFT FNR kI

Map 8: Local Hazard Areag-or 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 Temperaturesa ! t / Qa { Gl G§S6ARS [FYyR {daNFI OS ¢ SYLIS
combining estimates of surface temperature from days in 2@&8,8 and 2020 where the daily air temperature
YFEAYdZY SEOSSRSR 7n RSAINBSE CIHKNBYKSAGD® ¢KS {GFGESHARS
areas in each Regional Planning Agency (RPA) region. The data was generated by identifyingosixdlSWindex
values are equal to or greater than 95% of LST index values in the region, and then delineating cohesive regions wher
LAESta YSSG GKA& ONRGSNRAZY & LRfédzyad al Ll ¢ NBLINBAS
theb GA2y Lt [ Iy R20.23@StNE Guhofiyldatd a4 S Q&

Map 11: Wildfiresg This map shows wildfire risk to the community using USDA data. Wildfire risk is classified as very loy
f26Y Y2ZRSNIYGSZ KAIKI YR @GSNE KAIKOD
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http://pubs.usgs.gov/pp/p1183/pp1183.html
https://www.mrlc.gov/data/type/tree-canopy
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