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SECTION EEXECUTIVE 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 Massachusett
hazard mitigation planning tends to feauost on flooding, the most likely natural hazard to impact these
communities. Ot her common concerns are the i mp:
also considers how our changing climate will affect natural hazards. Warming temgsenai! fuel
changing precipitation patterns and an increasing frequency and intensity of severe storms. The Feder
Disaster Mitigation Act of 2000 requires all municipalities that wish to be eligible to receive FEMA funding
for hazard mitigation granf4o adopt a local mulinazard mitigation plan and update this plan in five

year intervals.

PLANNING ROCESS

Ths is an update of th®lillisHazard Mitigation Plathatwas approved by FEM#nxxx, 2019, which
was the townoés second Hazard Mitigation Pl an.
November 222010. Planning for the Hazard Mitigation Plan update was led byMiiksLocal Hazard
Mitigation Planning Team, composed of staff from a nuailzbiferent TowrDepartmentgsee Table 6)
Thigeam mefour timespn

July 26, 2023
November 202023
April 20, 2024,
May 9, 2024.

= =4 4 A

The Teamdiscussednd mappedwhere the impacts of natural hazards most affect the Town, goals for
addressing these i mpacts, updates to the Townads
mitigation measures that would benefit the Town.

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

two public meetingsh@ firstwasonJanuary22, 2024 hosted by the Millis Select Boamd the second

onJuwne 24,2024, also hosted by the Select Board. dreft plan update was posted on tleededicated

project web pagefor public review. Key town stakeholders and neighboring communities were notified
and invited to review the draft plan and submit comments.

RISK ASESSMENT

TheMillisHazard Mitigation Plan assesses the potential impacts to the Town from flooding, high winds,
winter storms, brush fire, geologic hazards gex¢rtemperatures, and droughtooding, dven by

No r 0 e ghuriderstosmand other storms, clearly presents the greatest hazard to the Town. These are
shown on the map series (Appenilix

TOWN OF MILLISDRAFT HAZARD MITIGATION BL2024 UPDATE
EXECUTIVE SUMMARY 1 0f134
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TheMillisLocal Hazard Mitigation Planning Team identi@&dCrtical Facilities. These are also shown on
themap series and listed in Talld, identifying which facilities are located within the mapped hazard

Zzones

A HAZUSVIH analysis provided estimates of damages from Hurricari€ and 0.2% Annual Cimae
at $7,000,000 million andb25 million respectively. &thquakes of magnitudes 5 andanalysis
provided $9,880,000to $542,460,000 millionrespectivelyn property damages-lood damagdor the
1% and the 0.2% Annual Chance Flood 2{280,000 and $2,830,000respectively.

HAZARD MITIGATION GALS

TheMillisLocal Hazard Mitigation Planning Team identified the following hazard mitigation goals for the

Town:

1.

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

Prevent andeduce the damage to public infrastructure resulting from all hazards.

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

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

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

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

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

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

Consider the impacts of climate change. Incorporate climate resilience and clean energy in
hazard mitigation planning.

10. Partnering and working with traditionally underrepresented communities and climate vulnerable

populations to reduce disproportionately experienced hazards.

TOWN OF MILLISDRAFT HAZARD MITIGATION BL2024 UPDATE
EXECUTIVE SUMMARY 2 0f134
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HAZARD MITIGATIONTRATEGY

The MillisLocal Hazard Mitigation Planning Team identified a number of mitigation measures that would
serve to reduce th€é o wwulherabity to natural hazard event®verall, the hazard mitigation strategy
recognizes that mitigating hazards tdilliswill be an ongoing process as our understanding of natural
hazards and the steps that can be taken to mitigage ttamages changes over timdintate change and

a variety of other factors impact tiEo wn 8 s v ,uahdnlezal effiziald willtnged to work toper

across municipal lines and with state and federal agencies in order to understand and address thes
changes. The Hazard Mitigation Strategy wil/l b
policies.

PLAN REVIEW & UPDATRBGCESS

The process for developingilli$ idazard Mitigation Pla2018 Update is summarized Trable 1 below.

Tablel: Plan Review and Update Process

Chapter Reviews and Updates
Section 3Public  The Local Hazard Mitigation Planning Team placed an emphasis on public
Participation participation for the update of the Hazard Mitigation Plan, discussing strategi

enhance participation opportunities at the first local committee meeting. Duri
plan developmenthe plan was discussed at two public meetings hosted by tt
SelectBoard The plan was also available andedicated project web pagéor
public comment.

Section 4Risk MAPC gathered the most recently available hazard and land use datanahd

Assessment with Town staff to identify changes in local hazaehs and development trends
Town staff reviewed critical infrastructure with MAPC staff in tydeeate an
up-to-date list. MAPC also used the most recently available version of HAZUS
assesthe potential impacts dfooding, hurricanes and earthquakes

Section 5Goals  The Hazard Mitigation Goals were reviewed and endorsed bymitiesLocal
Hazard Mitigation Planning Tea@®ne additional goal was added since the

previous plan.

Sectiorb: Existing The list of existing mitigation measures was updated to reflect current mitiga

Mitigation activities in the Town.

Measures

Section 3 & 8: Mitigation measures from tB818 plan were reviewedand assessed as to
Hazard Mitigation whether they were congtéd, inprogress, or deferredThe Local Hazard
Strategy Mitigation Planning Team determined whether to carry forward measures int

2018 Plan Uplate or modify or delete thenThe Plan Update's hazard mitigatic
strategy reflects both new measures and measures carried forward fr@@liBie
plan.The Local Hazard Mitigation Team prioritized all of these measures bas
current conditions.

TOWN OF MILLISDRAFT HAZARD MITIGATION BL2024 UPDATE
EXECUTIVE SUMMARY 3 0f134
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Section ¥ Plan  This section of the plan was updated with a nexgaing plan implementation

Adoption & review and five year update process that will assist the Town in incorporating

Maintenance hazard mitigation issues into other Town planning and regulatory review prot
and better preparethe Town for the next comprehensive plan update.

As indicatedSection 7: Mitigation Measures from the 2018 Rlan;Town has made progress
implementingnitigation measures identified in the 2018 HMP. Below is a summary of the progress:

1 5 mitigation recommendationsre completed, including
o Larch RoadRoad Elevation and Culvert Enlargement
0o Water-Related Public Education on-pomt pollution
o Investigate separate metering for outdoor watering
0 Update Open Space and Recreation Plan
o Revisions to Development Bylaws and Regulations

1 8 mitigation measures from the 2018 plan wpeagtially completed and will bearried over
to this 2024updated plan tocontinugo make progresm the next Syear planning period
Some of thsepartially completed measures are beirgyised to reflect current needs or
conditions in the Town.

1 10 mitigation measures from the 2018 plan were not complbliee. of these will be carried
forward intothen new plan, and the Town will pursue implementation of them in the next 5
year planning period.

1 1 mitigation measuresill notbe carried over to th&024 plan asthe local Team determined
it is nolonger relevant to the town.

The town willlsorevise the priority ranking of four of the mitigation measures being carried over to the
2024 plan. One will be increased to a higher ranking artttee others will have their priority rankings
lowered

Farm and Pleasant StreBeaver Control HIGH > MEDIUM
Island Road elevation/culvert enlargememtOW > HIGH
Larch Roaelevation/culvert enlargementMEDIUM > LOW

Site Design to increase tree plantings ne&liGH > MEDIUM
buildings, parking areas, public ways

= =4 4 A

With these revised prioritied,the 22 total recommendations included in Section 8 of this 2024 plan update,
10 are high priority, 8 are medium priority, addare low priority.

Moving forward into the next five year plan implementation period there will be many more opportunities
to incorporate hazard mitigation into the Town¢
in implementing these measures are primatly @ limited funding and available staff time. This plan
should help the Town prioritize the best use of its limited resources for enhanced mitigation of nature
hazards.

TOWN OF MILLISBDRAFT HAZARD MITIGATION R 2024 UPDATE
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Figurel Existing Features: Critical Facilities, Development Sites, Open S@aktecal Hazard Areas

Updated Features:
Draft

MAP% @
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Mitigation Planning Grant
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@ Critical Infrastructure®
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G Brush Fire
ﬂ Flooding
E Other

* See details in separate table

Zone VE: 1% with
Velocity Hazard

The information depicted on this map is for planning purposes only.
It is not adequate for legal boundary definition, regulatory
interpretation, or parcel-level analyses.

Produced by MAPC Data Services
60 Temple Place, Boston, MA 02111 (617) 451-2770

Data Sources:

Metropolitan Area Planning Council (MAPC)
Massachusetts Geographic Information System (MassGIS)
Northeast States Emergency Consortium (NESEC)
Massachusetts Emergency Management Agency (MEMA)
Federal Emergency Management Agency (FEMA)
U.S. Decennial Census

MILLIS, MA

Date: 5/1/2024

Path: \\Client\K$\DataServices\Projects\Current_Projects\Environment\PDM\project_files\ArcPro\01_PDM
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SECTION 2NTRODUCTION

The Federal Disaster Mitigation Act, passed in 2000, requires that after November 1 2004, all
municipalities that wish to continue to be eligible to receive FEMA funding for hazard mitigation grants,
must adopt a local muttiazard mitigation plan and upda this plan in five year intervals. This planning
requirement does not affect disaster assistance funding.

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

TheTown oMillisreceiveda FEMA planningrant from theMassachusetinergency Management Agency
(MEMA)and hired the Metropolitan Area Planning Council (M&P&3sist the Town to updaite local

Hazard Mitigation PlanMAPC is the Regional Planning Agency (RPA) serving 101 communities in the
greater Boston area, and provided facilitatj@lS mapping services, and planrsogport for this project.

WHAT IS A HAZARD MITIGATIONAN?

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 Badtigjuakes, and
hurricanesHazard mitigation means to permanently reduce or alleviate the losses of life, injuries, and
property resulting from natural hazards through {tergn strategies. These letggm strategies include
planning, policy changes, programs, projects, and othieites.F EMAS& s 2 0 2 2 onlPaeneng Mi
Policy Guide recognized that adapting 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 extreme weather fueled by global climate change fffégtse 2).

PREVIOUS FEDERAL AND STATE DISASTERS

Since 1991, there have been 36 natural hazard events that triggered disaster declarations that included
Norfolk County. These are listed in Table 2 below. The majority of these events involved flooding and
winter weather, while others were due to hurrisammeéhe COVIE19 pandemic

TOWN OF MILLISBDRAFT HAZARD MITIGATION RL2024 UPDATE
PLANNING PROCESS & PUBRIARTICIPATION 6 of 134
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Figure2. Natural Hazards and Climate Change

Natural Hazards:
source of harm created
by an environmental or

geological event,
including flooding and
earthquaokes

Natural Hazard
Mitigation: reducing
damage from natural

hazaords, including short-
term, eplsodic events

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

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

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

of natural hozards

Table2: Federal/State Declareldisasters 19912023

Disaster Name

Date of
Event

Declared Areas

Hurricane Bob August Counties of Barnstable, Bristol, Dukes,
1991 Essex, Hampden, Middlesex, Plymouth
Nantucket, Norfolk, Suffolk
Severe Coastal October Counties of Barnstable, Bristol, Dukes,
Storm No Name 1991 Essex, Middlesex, Plymouth, Nantucke
Storm Norfolk, Suffolk
Blizzard March 1993 Statewide
Blizzard January Statewide
1996
Windstorm May 1996 Counties oPlymouth, Norfolk, Bristol
Severe Storms, October Counties of Essex, Middlesex, Norfolk,
Flood 1996 Plymouth, Suffolk
Heavy Rain, Flood June 1998 Counties of Bristol, Essex, Middlesex,
Norfolk, Suffolk, Plymouth, Worcester
Severe Storms, March 2001 Counties of Bristol, Essex, Middlesex,
Flood Norfolk, Suffolk, Plymouth, Worcester
Snowstorm March 2001 Berkshire, Essex, Franklin, Hampshire,
Middlesex, Norfolk, Worcester
Snowstorm February Statewide
2003

TOWN OF MILLISBDRAFT HAZARD MITIGATION RL2024 UPDATE
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Disaster Name Date of Declared Areas
Event
Snowstorm December Barnstable, Berkshire, Bristol, Essex,
2003 Franklin, Hampden, Hampshire,
Middlesex, Norfolk, Plymouth, Suffolk,
Worcester
Flooding April 2004 Essex, Middlesex, Norfolk, Suffolk,
Worcester
Snowstorm January Statewide
2005
Hurricane Katrina August Statewide
2005
Severe Storms, October Statewide
Flooding 2005
Severe Storms, May 2006 Statewide
Flooding
Severe Storm, April 2007 Statewide
Inland, Coastal
Flooding
Severe Winter December BerkshireBristol, Essex, Franklin,
Storm 2008 Hampden, Hampshire, Middlesex,
Suffolk, Worcester
Severe Storms, December Statewide
Flooding 2008
Severe Storms, March/April Bristol, Essex, Middlesex, Suffolk,
Flooding 2010 Norfolk, Plymouth, Worcester
Hurricane September Barnstable, Bristol, Dukes, Essex,
(Hurricane Earl) 2010 Middlesex, Nantucket, Norfolk,
Plymouth, Suffolk, Worcester
Severe Winter January Berkshire, Essex, Hampden, Hampshirg¢
Storm, Snowstorm 2011 Middlesex, Norfolk, Suffolk
Hurricane August Barnstable, Berkshire, Bristol, Dukes,
(Hurricane/Tropic 2011 Franklin, Hampden, Hampshire,
al Storm Irene) Norfolk, Plymouth
Severe Storm, October Berkshire, Franklin, Hampden,
Snowstorm 2011 Hampshire, Middlesex, Worcester
Severe Winter February Statewide
Storm, Snowstorm, 2013
Flooding
Severe winter January Barnstable, Bristol, Dukes, Essex,
storm, snowstorm, 2015 Middlesex, Nantucket, Norfolk,
flooding Plymouth, Suffolk, Worcester
Severe winter March 2018 Essex, Middlesex, Norfolk, Suffolk,
storm and Worcester
Snowstorm
Severe winter March 2018 Barnstable, Bristol, Essex, Nantucket,
storm and Norfolk, Plymouth
flooding

TOWN OF MILLISBDRAFT HAZARD MITIGATION RL2024 UPDATE
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Disaster Name Date of Declared Areas
Event

COoVvID19 January Statewide
Pandemic 2020
COVID19 January Statewide
2020
Severe winter January Bristol, Norfolk, Plymouth, Suffolk
storm and 2022
snowstorm

Since 2018, there have been 6 Massachusetts State Declared Digast#rsated towinter storms and
the Covid19 pandemiqTable 3)

Table3: State Disaster Declarations since 2018
Disaster Name ‘ Date of Event ‘ Declared Areas

Massachusetts Severe
Winter Storm and Flooding March 23, 2018

Massachusetts Severe

Statewide

Winter Storm and March 1314, 2018 Statewide
Snowstorm
Massachusetts Co\i@ Januar;i12 023232 0B May Statewide
Massachusetts Co\id January 20, 20205 May .
Pandemic 11, 2023 Statewide
Massachusetts Sever Winter ]
Storm and Snowstorm January 2829, 2022 Statewide
Massachuseifurricana September 1517, 2023 Statewide

Lee

FEMAFUNDED MITIGATION PROJECTS

Town ofMillishas received funding from FEMA atigation projectunder the Hazard Nlgation Grant
Program (HMGPThe projectare summarized imable4 below.

Table4: FEMAFunded Mitigation Projects

. e Total Project

1813-08 Dover Road Sewage Pump Station $64,888
Flood Improvement

1813-23 Farm Street/Route 109/ Old Railroad Bed Flood $120,922
Improvement

TOWN OF MILLISBDRAFT HAZARD MITIGATION RL2024 UPDATE
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COMMUNITYPROFILE

The Town of Millis is a suburban industrial town in the Charles River Valley, incorporated in 1885. First
settled in 1658, the first mill was built in town in 1662 ongBstpwe Pond. The town's early economy

was based largely on agriculte and grazing. King Philip'saivdestroyed every building in town except

the fortified stone house built for protection. There were taverns, grist and sawmills serving the farming
population in town after 1710, and the community remained a prosperous agricultural town throughout the
century. In the next century, the town's character changed with the two cotton mills established in 1805
One of these mills is reputed to have installed the dicst loom in America in 1818. Brickyards, organ

and organ pipe factories, along with a paper mill and canning factory, in operation in 1837, joined the
textile operations as significant town industries. In modern times, however, all that remained of early
industrial operations were Herman Shoes, Safe Pack Mills and the Cliquot Club ginger ale plant. Millis
retains a significant number of bungalstyle houses as well as some Greek Revival and Italianate
buildings.

The town is located inwheastern Massachusettsl isbordered by Medway on the west, Holliston on

the northwest, Sherborn on the north, Medfield on the east, and Norfolk on the south. Millis is 15 mile:
southwest of Bostamnd 30 miles southeast of Worcesterincipal highways are State Route 109, which
connects State Route 128 with Interstate Route 495, and State Route 115 ru@ni@grimuter rail

service to Back Bay Station and South Station is available in neighboring Norfolk. The Bay Golahy Rail
(BCRRprmerly provided freight service to Millisuntil the GAF plant on Curve Street clodddlis is a

member of the Massachusetts Bay Transportation Authority (MBTA).

Millisis governed by &Sdect Board with a Town Administrator. The town operates under the open town
meeting formaflThe town maintains a websitehdp://www.millis.orgdmportant characteristics of Millis in
regards to natural hazard mitigation and planning are listefahle5.

Table5: Millis DemographicCharacteristics

Population =8,565

1 5.7% are under age 5
21.1% are underage 18
21.2% are over age 65
27.2% have a disability
15%speak English | ess th
1.8% of households have no vehicle
Number of Housing Units3;296

1. 15.3% are renteroccupied housing units

2. 12.7% of housing units were bukfore 1940

=a =8 -8 -8 -9

In addition, he Town oMillishas several unique characteristics to keep in mind while planning for natural
hazards:
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Millishas abucolidandscapewith extensive forests and forested wetlaadd its residents value the
semirural character of the TowGommercial and industrial development is largely located in the
center of Towand along the Route 109 corridor

A defining characteristic Millisis its riverand streams, the Chasl®iver and its tributary,
BogastowBrook surround the Town on three sideseTare all prone to extensive flood in severe
storms or localized flooding during more frequent, minor storms.

Another defining characteristic of thevtoare the tredined streetsAlthough 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 that frequently 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 dbur different departments were present.

Millisis home to historic structuisasrounded by fields and forested sites that are irreplaceable

and bring economic value to the town.

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

Millishas some bridge crossings that could be at risk in the event of flooding.

Milliswould be a good candidate for floegelated 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 culvert updeades)d bridje upgrades or flood
proofing.Thecosbenef it analysis would |ikely be in th
Much of the critical infrastructure in the town is located in clusters, oftereasasfdloodplain.

These facilities are therefore at higher risk during natural hazards.

TOWN OF MILLISBDRAFT HAZARD MITIGATION RL2024 UPDATE
PLANNING PROCESS & PUBRARTICIPATION 11 of 134

M,AR..._.“;




DRAFT MILLIBAZARD MITIGATION PLANR2WPDATE

SECTION LANNING PROCESP&IBLICPARTICIPATION

Ths is an update of thpreviousMillisHazard Mitigation Plan, which was approved by FEMZ2018.

MAPC employsasixstgpl anni ng process based on FEMA®&s hazs
on local needs and priorities but maintaining a regional perspective matched to the scale and nature of
natural hazard events. Public participation is a central components gbrtfuess, 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 other plan
stakeholders through

Meetings and work with the Local Teams

Two public meetings, shared on Local Access TV and advertised tHrtasy$ &vebpage content,
a flyer, and social media posts

A dedicatedproject webpage hosted by MAPC, making the draft plan available to download

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

Communitytakeholdergontactedncludelown boards and conmsaiondocal business, nnofits,
communitpased organizations andeighboring communities

PLANNING PROCESS SUMMARY

The sixstep planning process outlined below is based on the guidance provided by FEMA in the Local
MulttHazard Mitigation Planning Guidance. Public participation is a central element of this process, which
attempts to focus on local problem areas anahithg needed mitigation measures based on where gaps
occur in the existing mitigation efforts of the municipality. By working on municipal hazard mitigation plans
in groups of neighboring cities and towns, MAPC is able to identify regional opportuntidisiioration

and facilitate communication between communities. In plan updates, the process described below allow
staff to bring the most recent hazard information into the plan, including new hazard occurrence data,
changes to anu n i c i gxiatihgi nitigadien measures, and progress made on actions identified in
previous plans.

= = = = =
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Figure3: Six-Step Planning Process

®

Map the Hazards

® O,

Implement & Update Assess the Risks &

the Plan ’ Potential Damages

@ PUBLIC INPUT @

Plan Approval & Review Existing
Adoption @ Mitigation
Develop Mitigation
Strategies

1. Map the Hazard®d MAPC relies on data from a number of different federal, state, and local
sources in order to map the areas with the potential to experience natural hazards. This mapping
represents a muliazard assessment of the municipality and isasadset of base maps for the
remainder of the planning process. A particularly important source of information is the knowledge
drawn from local municipal staff on where natural hazard impacts have occurred. These maps can
be found in Appendix B.

2. Assess the Risks & Potential Damaga&®rking with local staff, critical facilities, infrastructure,
vulnerable populations, and other features are mapped and contrasted with the hazard data from
the first step to identify those that might represent @aler vulnerabilities to these hazards. Land
use data and development trends are also incorporated into this analysis. In addition, MAPC
develops estimates of the potential impacts of certaria events on the communiydPC drew
on the following resources to complete the plan:

Town ofMillis General Bylaws

Town oiMillis Zoning Bylaw

Town oiMillisMaster Fan

Town oMillisOpen Space Plan

Blue Hill Observatory

Commonwealth of Massachusetts, Resilient MESPIRICAP), 2023
Commonwealth of Massachusetts, Massachusetts Climate Change Assessment, 2022
Commonwealth of Massachusetts, Resilient MA Climate Change Clearinghouse
DCRMassachusetts Office of Dam Safety, Inventory of Massachusett@@ans
FEMA, Local Mitigation Planning Policy Guide, 2022

FEMA, Disaster Declarations for States and Counties, 2023

FEMA, Flood Insurance Rate Maps for Norfolk County, Massachusetts, 2012
FEMA, HAZUS, 2022

MA Dept of Public Health, Massachusetts Environmental Public Health Z62&ing
MA Climate Change Adaptation Report, 201

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

Morrison, Sara. 2014. Tornados of Massachusetts Past.

= A -A-A8_0_9_9_9_9_9_2_-29_-2_-2_-2_--°_-2-
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New England Seismic Network, Boston College WesisaTvatory

NOAA, National Centers for Environmental Information, Storm Events Database
Northeast States Emergency Consortium

Tornado History Project

US Census, 2020, American Community Survey, 2022

USDA Forest Service, Wildfire Risk to Communities

USGS, National Water Information System

U.S. Global Change Research Program, Fourth National Climate Assessment, 2018
USACE Ice Jam Database

=4 =42 -42-49-9_-9_-95_-°_-2°

3. Review Existing Mitigati@dMunicipalities 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 Stadénpuiode, which has strong
provisions related to hazard resistant building requirements. All current municipal mitigation
measures must be documented.

4. Develop Mitigation Strategied MAPC works with the local municipal staff to identify new
mitigation measures, utilizing information gathered from the hazard identification, vulnerability
assessments, and the c¢ommunrmhewhese addkional vorkisy mi
necessary to reduce the potential damages from hazard events. Additional information on the
development of hazard mitigation stegies can be found iBectiory.

5. Plan Approval & Adoptiod Once a final draft of the plan is complete it is sent to MEMA for the
state level review and, following that, to FEMA for approval. Typically, once FEMA has approved
the plan the agency issues a conditional approval (ApprovalifgeAdoption), with the condition
being adoption of the plan by the municipality. More information on plaptiasocan be found
in Sectior® and documentation of plan adoption can be found in Appendix D.

6. Implement & Update the Pl&implementation is the final and most important part of any planning
process. Hazard Mitigation Plans must also be updated on a five year basis making preparation
for the next plan update an important -going activity. ChaptetX includes more detailed
information on plan implementation.

2018 PLAN IMPLEMENTATION & MAINTENANCE

The 20B Town ofMillisHazard Mitigation Plan contained a risk assessment of identified hazards for the
Townand mitigation measures to address the risk and vulnerability from these hazards. Since approval of
the plan by FEMA and local adoption, progress has been made on implementation of the niéwsures.
Townhas advanced a number of projects for implementation, inclindirigllowing

Update Open Space and Recreation Plan
Revisions to Development Bylaws and Regulations
Larch RoadRoad Elevation and Culvert Enlargement
Water-Related Public Education on-4pomt pollution
Investigate separate metering for outdoor watering

= =4 =4 -4 A

Eight other mitigation measures were partiedignpletedas described in Section 8.

M,AR_. .“:.‘_
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THE LOCAL HAZARD MITIGTAION TEAM

MAPC worked with the local community representativentene d.ocal Hazard Mitigation Team for

Millis 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 prockliss already has an active Local Emergency
Planning Committee representing all relevant Town functions so the LECP was designated by the Tov
Administrator to also serve as the Local Hazard Mitigation Team for this plan update. The LEPA and thi:
Team are coordinated by the Millis Fire Chief.

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 provide information on the hazardsithpact the towngviewexistingmitigation measures,
andtrack the progress of implementation of the 2018 plan, updatentit@ationstrategiesor this2024

plan update and review andupdatet he pl ands e taca HazardoMitigatjddanhirg .

Team membership shown in Table 6.

Table6: Membership of the Millis Hazard Mitigation Planning Team

Richard Barrett FireChief

Karen BoureDeMarzo Assistantown Administrator/HR Manager
John Engler School Department

AnneMarie Gagnon Council on Aging

Michael Guzinski Town Administrator

Sandra LeBarge Bus Transportation

Erin Mallette Animal Control Officer

James McKay Department of Public Works

John McVeigh Board of Health

ChrisSoffayer PoliceChief

Ein Underhill Select Board Member

Robert Weiss Director of Planning & Economic Development

The Local Hazarlitigation Planning Team nietir timeson the following dategocusing each meeting
on the key topics listed belowhe Team meeting agendas are included in Appendix B.

1 July 26, 2023: Pojectoverviewand update local hazard areas and critical facilities inventory

1 November20, 2023 Update hazard mitigation goals and existing mitigation measands
prepare for Public Meeting #1

1 April 3, 2024: Update the recommended mitigation strategies from the 2018 HMP

1 May 9, 2024: Develop new recommended mitigation measures and prepare for Public Meeting
#2
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PUBLIC MEETINGS

Public participation in the hazard mitigation planning process is important, both for plan development and
for later implementation of the plan. Residents, business owners, and other community members are &
excellent source for information on the histanid 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 creatimgfeuppo
mitigation actions taken in the future to implement the plan. To gather this information and educate resident
on hazard mitigation, the Town hosted two public meetings, one during the planning process éinel one
completion of theraft plan and made available for review

One of themosteffective strategiesfor engaging the communiiy to include discussion of the hazard
mitigation plarat a municipaboard or commissipsuch as a Select Board, Planning Board, or Conservation
CommissioWith this strategy, the meeting receives widespread advertisingraaddience of the board

or commission members plus those members of the public who attend the meeting. These members repre:
an engaged audience that is informed on many of the issues that relate to hazard mitigatnomgpn

the municipalityand will likely be involved in plan implematitin, making them an important audience

with which to build support for hazard mitigation measures. In addition, these nagetifngguently
broadcast of Local Access TV, and receive press coverqding the audience that has the opportunity

to hear the presentation and provide comment

The public had an opportunity to provide input toNhiéishazard mitigation planning process during
two public presentations before tBelect Board, which is the governing body of the Tawlanuary
22,2024 and before the Board of Selectmen dume 24, 2024.

LOCAL SAKEHOLDERIVOLVEMENT

The bcal Hazard Mitigation Planning Team was encouraged to reach out to local stakeholders that might
have an interest in the Hazard Mitigation Plan including neighboring communities, agencies, businesses,
nonprofitsand other interested partiellotice was sent to the following organizations and neighboring
municipalities inviting them to review the Hazard Mitigation Plan and submit comments to the Town:

Tresca Bros. Concrete Millis Zoning Board of Appeals, P. Koufopoul
Jeffrey Germagian, realtor Council on Ageing, Anivarie Gagnon, Director
Millis Public Schools, Robert Mullaneyt. Sup Energy Committee

Sparhawk Academy Tangerinis Spring Street Farm

Historic Commission, Nate Maltinsky Local Emergency Planning Committee

Millis Housing Authority, Candace Loewn Town of Holliston

Charles Riv@VatershedAssociation, Julie Wood Town of Medfield

Millis Energy Committee, Craig Gibbons Town of Medway

Conservation Commission, Dr. James Lederer Town of Norfolk
Millis Board of Health, John McVeigh, Director  Town of Sherborn
Millis Planning Board, Richols, C. Standley
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SeeAppendixC for public meeting noticebhe draftMillisHazard Mitigation Plarz024 Update was
postedon adedicatedproject web page hosted by MAPC, with the draft plan available to download.
Members of the public could access the draft document and submit comments or queesisaisated
project email address

CONTINUINGPUBLIC RRTICIPATION

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 theto@s under st anding of | ocal he
of the plan are conducted by the Hazard Mitigation Implementation Team, these will be placed on the
Townds web site, and any meetings of t haeoticéhz ar d

in accordance with town and state open meeting laws.

PLANNING TMELINE

The chronology of milestones in preparing this plan and the review and approval regessarized
in Table 7.

Table 7: Planning Timeline fdPlan Development and Approval

July 26 2023 FirstMeeting of theMillisLocal Hazard Mitigation Team
November 202023 SecondVieeting of theMillisLocal Hazard Mitigation Team
January 22 2023 First Public Meeting withillisSelect Board

April 3, 2024 Third Meeting of th#lillisLocal Hazard Mitigation Team
May 9, 2024 Fourth Meeting of the Millis Local Hazard Mitigation Team
Juine 24, 2024 Second Public Meeting withllisSelectBoard

TBD Draft Plan Update submitted to MEMA

TBD FEMA notice of Approval Pending Adoption

TBD Plan Adopted by the Board of Selectmen

After this plan update is approved by FEMA for a fixgar period, the Town should takeineof the
following milestones for the ongoing implementation, review, and updatingptdrittsown in Table 8.
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Table 8: PostPlan Approval Implementation & Plan Update Timeline

2026 Conduct Midrerm Plan Survey on Progress

2027 Seek FEMA grant to prepare next plan update

2028 Begin process to update the plan

2029 Submit Draft 2028 Plan Update to MEMA and FEMA

2029 FEMA approval of 2029 Plan Update

—h ITD(E\,/AVEI NOIFNl\/llLUSDRAFT HAZARD MITIGATION RL2024 UPDATE
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SECTION RISK ASSESSMENT

The risk assessment analyzes the potential natural hazards that could ocdinewithwm oMillisas well

as the relationship between those hazards and current land uses, potential future devedogmantal
infrastructureThis section also includes a vulnerability assessment that estimates the potential damages the
could result from certain large scale natural hazard events.

In order to updateMilif s ri sk assessment, MAPC gathered the
use data and met with Town staff to identhanges in local hazaateas and development trenddAPC
al so used FEMAGOs damage estimation software, H A

“Global climate is changing rapidly compared fo the pace of nafural variations in climate that

have occurred throughout Earth’s history. Global average temperafure has increased by about

1.8°F from 1901 to 2016, and observational evidence does not support any credible natural

explanations for this amount of warming; instead, the evidence consisfenfly points fo human

aclivifies, especially emissions of greenhouse or heaf-frapping gases, as the dominanf cause ™
Fourth Mafional Climate Assessment, 2018 (Chapter 2-1)

The projected impacts of our warming climate on natural hazards are integrated throughout this risk
assessment. Key impacts include rising temperatures, which in turn affect precipitation patterns and extren
weather. Analysis of these impacts includetthigaplan aligned closely with the data and assessment
presented i n 23ResiierdidAlanEeHMCA®) 2@ nd Massachusett s
Assessment.

CLIMATE CHANGE OBSERVATIONS AND PROJECTIONS

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

Temperature

Our climate has always been regulated by gases, including carbon dioxide, methane, and nitrous oxide,
which blanket the earth. These gases trap heat that would otherwise be reflected out to space; without
them our planet would be too cold to supporthfee r ef er t o these gases as
for their heat trapping capacity. The combustion of fossil fuels, our primary energy source in the age of
industrialization, releases GHGs into the atmosphetbe past century, human activity assediaith
industrialization has contributed to a growing concentration of GHGs in our atmosphere. Records from the
Blue Hill Observatory in Milton, MA show that average temperaturegeé@0mean) have risen
approximately 3 degrees (F) in the almost 200 ggesaince record keeping began in 1831. $egure4

below for more information.
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Figure4: Observed Increase in Temperature

BLUE HILL OBSERVATORY ANNUAL TEMPERATURE,  1831-2022
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Note: Plot includes temperature data for 1831-1884 from Milton and Canton that were adjusted 10 the Blue Hill summit location.
Michael J. lscono, A pheric and E Research / Blue Hill Observatory

Climate projections include an increase in average temperature and in the number of extreme heat days.
Extreme cold days are projected to decrease in number. By 2030, the summer mean temperature coulc
increase by 3.6°F from the historical period (1280.3). By 2070, there could be 58 fewer days below
freezing, which could lead to an increase in ticks. Bgenidiry, the State anticipates about 25 more days

per year where the temperature exceeds 90°F for inland areas, and about 19 more days above 90°F for
coastal areasas shown in FigurfGommonwealth of Massachusetts, 2022).

Figure5: Change in the Annual Number of Days Over 98 Compared to Today
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Source2022 MA ClimateChangeAssessmeand Stochasti®¥Veather Generator
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These changes could result in Massachusetts summers feeling like a more southern state, as described il
the infographic ifFigure6f r om t he Stateds 2022 Climate Change

Figure6: Change in Average Summertime Temperatures for Massachusetts

Massachusetts summers are

projected to be warmer in HISTORICAL
(1950-2013)

Hot days felt
like 81°F

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

eastern U.S. By 2030, the
average summertime
temperature will feel like
summers in New York; by |
2050, like Maryland; by 2070, SR oy % Hot days
like North Carolina; and by Y

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

setts could feel like summer
in Georgia today.

2070

Hot days
will feel

Humidity will also change - like 99°F

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

Source: 2022 MA Climate Change Assessment

TOWN OF MILLISDRAFT HAZARD MITIGATION RL2024 UPDATE
RISK ASSESSMENT 210of 134

.MAP,.,,‘




DRAFT MILLFAZARD MITIGATIONAN.2024 UPDATE

Precipitation Patterns

Annual precipitation in Massachusetts has increased by approximately 10% in-esfifperiod from

1960 to 2010 (MA EEA, 2011). Moreover, there has been a significant increase in the frequency and
intensity of large rain events. For the Northeast 0&rding 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 in Figbedow (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

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

1958-2016

2

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

Massachusettsd 2022 Climate Change Assessment a
increase in annual total precipitation of less than 8% per year. Most of these increases are anticipated
during the winter months (see Fighielow).

Additionally, the historic 10% annual chance daily rainfall everi42.80 6 of r ai n) coul c
more frequently by 2090 (Commonwealth of Massachusetts, 2022).
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Figure8: Change in Annual and Season&recipitation in 2070 Compared to Today
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Source2022 MA Climate Change Assessn@amtent climate is the 192605 era, the projection for 2070 is for a 2@ar
era centered on 2070. Maps show LOCA downscaled GCM projections at the 50th percentile across 20 LOCA GCMs that ove
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 winte
and spring and decrease slightly in the sunandy a result of earlier snow melt, and higher temperatures
that will reduce soil moi stur e. Massachusetts?o
changes will vary by region. The Eastern Inland region Whkiges located may experience slightly more
consecutive dry days, and significantly more days without rain per year, by 2090 (Commonwealth of
Massachusett®)22). See Figure 9 below for more information.
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Figure9: Consecutive dry day events (number of multiptiry-day events per year)

Panel A: Consecutive dry day events (number of multiple-dry-day events per year)

Region Baseline 2030 2050 2070 2090
Berkshires & Hilltowns 29 29 30 30 31
Greater Connecticut River Valley 31 31 32 32 33
Central 32 32 32 33 33
Fastern 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
castern Inland 186 181 185 188 193
Boston Harbor 192 185 192 194 198
North & South Shores 184 182 187 190 195
Cape, Islands, & South Coast 186 182 187 191 194
Statewide 176 175 179 182 187
Statewide Percent Change 0% -1% 2% 3% 6%

Source: 2022 MA Climate Change Assessment. The Widlisisolocated in the Eastern Region, outlined by the blue box above.

TOWN OF MILLISDRAFT HAZARD MITIGATION RL2024 UPDATE
RISK ASSESSMENT 24 of 134

.MAF’,. a




DRAFT MILLEAZARD MITIGATIONAN.2024 UPDATE

Sea Level Rise

While Millisis not a coastal community, Rigiel information on sea level rise is discussed here as the
regional economy of the Boston Metro area may be impacted by sea level rise in the future. Warming
temperatures contribute to sea level rise in three ways.viFdrsh water expands to take up more space.
Second, rising temperatures are melting daased ice which enters the oceans as melt water. A third,
quite minor, contributor to sea level rise in New England is not related to climate change. New England i
sill experiencing a small amount of land subsidence (drop in elevation) in response to the last glacial
peri od. NOAABds records from the Boston Tide St e
century. See Figure 10 below for more information.

Figurel0: Observed Increase in Sea Level Rise
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changes, lantevel changes, and other regional facts that can impact the rate of change. The report
includes the following approximate sea level rise ptaes for the State:

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

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

1 20-year (5% annual probability)

1 100-year (1% probability)

1 1000-year (0.1% probability) events
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This approach found that the area flooded by the current 1y event is comparable to the area of
a 20-year event by 2050. Even more area could be impacted by the annual probability event by 2070.
See Figure 11 below for more information.

Figurell: Total Flooded Area of th€ommonwealth for Selected Events
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o 40,000 Current 1,000-year event becomes
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Source: 2022 MA Climate Change Assessment

Following the outline of the Massachusetts State Hazard Mitigation and Climate Adaptation Plan
(SHMCAP), this local hazard mitigation plan organizes consideration of natural hazards based on their
relationship to projected climate changes. Taldelow, which is originally from the SHMCAP, summarizes
the natural hazards reviewed in this plan, climate interactions, and expected impacts.
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Table9: Climate Change & Natural Hazards

Natural
Hazard

Climate

Other Climate
Changelnteractions

Representative
Climate Change Impacts

Interaction

Inland Flooding

o 4
a l l I Drought
Changes
In
Precipitation
Landslide

Coastal Flooding

? Coastal Erosion

R T

R a as

SN

~—— q

Sea Level Rise ~ 'sunami
Average/Extreme
Temperatures
Wildfires

Rising

Temperatures

Invasive Species

Hurricanes/Tropica
Storms

Severe Winter
Storm / N

Tornadoes

Extreme Weather

Other Severe
Weather (Strong
Wind &
Thunderstorms)

Extreme Weather

Rising
Temperatures,
Extreme
Weather

Rising
Temperatures,
Extreme
Weather

Extreme Weather

Extreme
Precipitation

Rising Temperatures

N/A

Changes in
Precipitation

Changes in
Precipitation,
Extreme Weather

Rising
Temperatures,
Changes in
Precipitation

Flash flooding, urban flooding,
drainage system impacts (natural ani
humarmade), lack of groundwater
recharge, impacts to drinkimeater
supply, public health impacts from
mold and worsened indoor air
quality, vectotborne diseases from
stagnant water, increased potential
for loss of life, episodic drought,
changes in snemin ratios, changes
in extent and duration of snow cover,
degradation of stream channels and
wetland

Increase in tidal and coastal floods,
storm surge, coastatosion, marsh
migration, inundation of coastal and
marine ecosystems, loss of wetlands

Shifting in seasons (longeimmer,
early spring, including earlier timing
of spring peak flow), increase in
length of growing season, increase o
invasive species, increase in vector
borne ilinesses (West Nile, Zika, EEE
ecosystem stress, energy brownouts
from higher energy demasgdmore
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, eutrophicatiot
of lakes and ponds

Increase in frequency and intensity o
extreme weather events, resulting in
greater damage tonatural resources,
property, and infrastructure, as well
increased potential for loss of life
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OVERVIEW OF HAZARDS AND IMPACTS

TheResilient MAlan provides an idepth overview of natural hazards in Massachud#ttvious state

and federal disaster declarations since 1991 are summarized in TallieoRder to updateMi | tisk s 6 s
assessme]APC gathered the most recently available hazard and land use data and métevitical

Hazard MitigatioriTeamto identify changes in local hazard areastical infrastructurand development
trends. MAPC also used FEMA®&s damage esti mat i c
Assessment).

The Resilient MA Plan and tl2918 SHMCAP are two key planning documents that examine natural
hazards that have the potential to impact the Commonwealth. The SHMEA¢tinisens for hazard

considerationsased on the range dfequencyand severity of each hazard category, as follows

Definitions used in the Commonwealth of Massachusetts State Hazard Mitigation Plan

FrequencyThe frequency designations usellifiswere based on the 2018 State Hazard Mitigation and
Climate Action pl an s tHepghdtoameeentidaadlocal informatidh@e@mAtiie $1arard u n
Mitigation Team, and HAZUS results, as well as the 2013 State HMP definitions, whatfudafige fr
categories as:

Very low frequency: events that occur less frequently than once in 100 years (less than 1% per year)
Low frequency:events that occur from oncéthyears to once in 100 years (1% to 2% per year)
Medium frequencyevents that occur from once in 5 years to once in 50 years (2% to 20% per year);
High frequency events that occur more frequently than once in 5 years (Greater than 20% per year).

=A =4 =4 =4

Severf-The 2018 SHMCAP defines severity as, ot hel ext
established indicator (e.g., Richter Scale-Saffimpson Hurri cane Scal e, oI Reg
severity designations usedMidliswere based ahe 2013 State HMP definitions, which define severity
categories afllows:

9 Minor: Limited and scattered property damage; limited damage to public infrastructure and essentjal
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.

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

1 CatastrophicProperty and public infrastructure destroyed; essential services stopped; humerous injuries
and fatalities.
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Table 10summarizes the hazard risksMassachusetts and the TowMdhs This evaluatiois based
on the vulnerability assessment in the Massacl@tsgtt$iazard Mitigation Plaibut he statewide
assessment was modified to reflect local conditidddlisusing thelefinitions for hazard frequep@and

severityabove.

Table10: Hazard Risks Summary

Frequency Severity
NI AR MA Millis MA Millis
. . . Serious to Seriougo
Inland Flooding High High Catastrophic extensive
Dam Failures Low Low Extensive Extensive
Drought Medium Low Minc_Jr to Minor
Serious
. . Minor to ‘
Landslide High Low ExErava Minor
. . Serious to
Coastal Flooding High N/A Extensive N/A
. . Serious to
CoastalErosion Variable N/A Extensive N/A
: Very Extensive to
Tsunami Low N/A Catastrophic N/A
Extreme . . Minor to .
Temperatures 2191 HERlm Serious I
e . . . Minor to .
Wildfires/Brushfire High Medium Extensive Minor
Invasive Species High Low Minor Minor
Hurricanes/Tropical . . Serious to Extensive to
Storms Medium Medium Catastrophic Catastrophic
Severe Winter . . Minor to .
Storm [/ N o High High Extensive Sl
. . Serious to .
Tornadoes High Medium Extensive Minor
Other Severe
Weather (Strong : : Minor to :
Wind, Hail & High High Extensive Minor
Thunderstorms)
Very Very Serious to ,
Earthquakes Low Low Catastrophic Serious

Sourcesrequencynformatiorfor MA comesromthe 2018 SHMCAPSeverityinformatiorfor MA comedromthe 2013 StateHMP.

Note: Not all hazards included in the 2022 Climate Change Assessment or the 2018 SHMCAP are relevan
to the Town. GiveMiillis s i nl and | ocat i on, wouldroeffecathe Towan aral arel s a
therefore | isted as Nl®abowk.gcpjamsara aldo aot g hazartMAlie The i n T
US Army Corps Ice Jam Database shows no record of ice jififissiand the Town did not identify ice

jams as an issue of concern. Invasive species, although present, were also not identifagdrassue to

the TownGi ven the Townds | ocation in an areBgandf | o
designated in the table above as the lowest category of frequency (very low) and the lowest category of
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severity (minor), as well as the lack of previous documented landslide events, the Town did not identify
landslides as a hazard of concern that warrants mitigation measures.

CHANGES IN PRECIPITATION

Changes in precipitation are major drivers of frequency and severity of several natural hazards,
including floodingdrought and extreme weather events.

FLOOD HAZARDS

Flooding was the most prevalent serious natural hazard identified by local offidvlbsifrlooding is
generally caused by severe rainstor ms, thunder
occuryear ound. Hurricanes are most common in the s
in winter. Spring snowmelt may exdae flooding during storm events. Large rainstorms can occur year
round. Climate change has the potential to exacerbate these issues over time due tqiecteasia

rainfall events. Increase in average annual rainfall may also lead to more incidents of basement flooding
caused by high seasonal groundwater levels.

Millislocated in theCharlesRiver Watershed and flooding is one of the most prevalent natural hazards in
the watershedFlooding can be associated with overflowing rivers and streams, as well as stormwater
associated with impervious surfaces which overwhelms the capacity of drainage systems and stormwate
infrastructure.

REGIONALLY SIGNIFICANT FLOODS

There have been a number of magtormghat have affected the Metro Boston region over thefdaist
years. Significant historic floegtents irthe regiorhaveincluded:

February 1978
January 1979
April 1987
October 1991
October 1996
June 1998
March 2001
April 2004
May 2006
April 2007
March 2010
March 2018

- -4 -2 -a -a -a -a -a -a -a -a -

Local data for previous flooding occurrences arecobtiected by the Town dflillis The best available
local data is for Norfolk Countyvhich includes the Town Millis through the National ébtes for
Environmental Informatidforfolk County experienced 45 flood events fi2010 62023 (Table11). No
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deaths or injuries were reported and the total reported propdemage in the county wa2$.08 million
dollars. Of that total, $24.9 milliolor 99% of the B-year total,is attributed to the two majstormevents
of March 2010.

Table11: Norfolk County Flood Event£010-2023i

Date Deaths Injuries Property
Damage

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
4/15/2019
7/6/2019
7/17/2019
6/21/2020
6/28/2020
8/23/2020
12/25/2020
7/7/2021
7/18/2021
9/5/2022
10/14/2022
7/10/2023
8/8/2023
8/8/2023

[elleollelloNeollololleolleollellolloleollolleolleollolloleolleoleollolleololeoleoleollololleolleolleolleolieolleollleoleolleoleolleololele]

OO OO0 O0DO0DO0DO0DO0CO0DO0OO0DO0ODO0O0DO0DO0DO0D0DO0DO0DO0DO0DL0DLODO0DDODOLODODODOLODODODOLODODODODOOOOOOO

16.64 M
8.32M
0
20.00K
0
8.00K

MAP_,_,.
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Date Deaths Injuries Property
Damage
0 0

9/9/2023 0
9/9/202 3 0 0 0
Total 0 0 25.08 M

Source: NOAA, National Centers for Environmkritemation

Additionally, Norfolk County experienced 3 flash flood eveirise 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 flood event on June 28, 2020l 12 for

more information.

Table12: Norfolk County Flash Flood Events, 2022022

DATE DEATHS  INJURIES PROPERTY
DAMAGE (3$)
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

Source: NOAA, National Centers for Environmental Information

The most severe flooding since the previous plan occurred during March 2010, when a total of 14.83 inches
of rainfall accumulation was recorded by thational Weather Service (NW3)he weather pattern that
consisted of early springtime prevailing westerly winds that moved three successive storms, combined wi
tropical moisture from the Gulf Mexico, across New Englafarrential rainfall caused March 2010 to

be the wettest month on recofthe March 2010 rainstorms fit the profile of a type of seyeeipitation

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 gatischargeat the nearest USGS streamflow gauging
station on Charles Street in Medway at the Walker Street Brieigarel2 illustrates that 2010 had the
highest streamflow at nearly 2,000 cubic feet per second for the years 0f2098.
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Figurel2: USGS Flood GageischargeData forCharles Riveat Medway'

USGS 01103280 CHARLES RIVER AT MEDWAY, MA
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Source USGA National Watérformation System

Potenti al damages from flooding in t hMHpgramn o f
The results, shownTiable, indicate potential damages from a 1% Annual Chance Floody@ar) at

$2,210,000 and from a 0.2% Annual Chance Flood ¢yéar) at $2,830,000.
OVERVIEW OF TOWNDE FLOODING

As with most of eastern Massachudétsdingthe natural hazard threat that is prevalent in the town of
Millisand therefore the focus afiuclo f t h e t aniigaios efforavidliaisbdrdered by the town

of Medwayon the west, Hollistamd Sherborn to the north, Medfietdthe eastand Norfolkto the suh,
with the Charles River forming the boundary between Millisgigtboringviedfield and Norfolk.

Millishas very little topographical relief and much of the flat, undeveloped land is wetlaadown is
affected by several bodies of waterncluding but not limited tihe Charles River (and surrounding
wetlands)Bogastow Brook, Bogastow Pond, Richardson Pond, and South EHdWever, theCharles
River the largest river in Massachuseiisch traverses through tsastern and soutlasternboundary of
Millis tends to have the largest impact on flooding, as does inadequate flood storage and-sindér
drainage systems.

The Charles River is 80 miles in lendtte longest river with its entire length in Massachusetts. The Charles
RiverWatershed has a drainage area of approximately 308 square miles and encompasses all or part
of 35 municipalitieS.he 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 through the Boston metropolitan area. Iralgeherupper and middle
watersheds are characterized by forest cover and residential land use, while the lower watershed is
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characterized by commercial land use. Since 1995, the water quality of the Charles River has improved
dramatically, and is now clean enough for boating and swimming for the greater part of each year,
according to the Environmental Protection Agency [ERAjreatest source of pollution to the river is non

point source pollution, especially from stormwater runoff and Combined Sewer Overflows (CSOs). The
guantity of water available for residential and commercial use is also threatened by overuse, which has
lowered groundwater levels and decreased stream flow.

Il n the 19600s studies by the Corps of Engineers
of only minimal flooding. Extensive marshes, swamps and wet meadows scattered around the uppe
watershed were holding floodwaters and then only sldstting them goln 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
3,221 acres of land acquired in fee and 4,882 acres in flood easement, at total project cost of $8,300,000.
Millistherefore, has the responsibility of preserving floodplains and other water storage areas in efforts
reduce downstream flooding.must be noted that within the Charles River Watershed, flooding within the
lower watershed (Boston metro area) is controlled with dams and channelization, while the upper and
middle watersheds, wetlands and other natural storage areas are relied upootéat the ara from

flooding.

According tathe DPW mo st of trdlated Hazasdabeselated to ligh rain events, such as
heavy rainstorms, tropical stororswinter rain and snow storms and often occurs near floodgdlains.
addition, the spring rainy season is a particularly hazardous time, as runoff from winter snowfalls saturates
much of the townodés wetlands and fills the town:¢
time of year can often overwhelm thatural flood storage areas of the town and credtmtl hazards

on streets and around residahiand business areas in town.

Flood camage may consist of flooding of basements, and the Fire Depdbeyatment of Public Works

may be called in to help pump out basements. In some areas of town, localized flooding occurs due to
beaver activity or improperly functioning drainage infrastructure. The Millis Department of Public Works
has been effective ateplacing outdated culverts, drainage systems, bridges, and other structures that
regulate flow.

The Millis water supply system depends solely on the subsurface aquifers; therefore wigtbagusden
a main issué.he town has aggressive aquifer protection regulations that have been effective in protecting
the water quality of the groundwater supply.

POTENTIAL FLOOD HAZARD AREAS

Information on potential flood hazard agwas taken from two sourcé&ke first was theurreniNational

Flood Insurance Rate Mapated July 17, 2012 The FIRMood zones are shown on Map 3 in Appendix

A and their definitions are listed belowhe current effective Flood Insurance Studyf¢FNE)rfolk County

can be foundhere Flooding sources includedMillisinclude Bogatow Brook and the Charle RiVhars

report includes peak discharge rates for each flooding source, and the 3 flood zones that are designated
in Millis,which are A, AE, and X.

MAR..._.“:‘
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It should also be noted that the TawirMilliswill be impacted by thePreliminary Flood Insurance Rate
Mapsprepared by FEMA for Norfolk County. These maps will repleceurrent FIRMThis process is
expected to result in a Letter of Final Determination (LFD) from FEMA by late December 2023 or January
2024, six months after whit¢he updated Flood Insurance Rate Mlapd Flood Insurance Study will
become effectivewhich is expecteith June or July 2(&2

By that timehe Towrof Milliswill need to adopt an updated floodplaimoningdistrictbylaw to reflect

the newFIRMmaps Theupdated bylaw will also have to be amended to meet the requirements of the
Massachusettsate model floodplain ordinance$he Town is already working on those revisions with
MAPCG6s assistance.

Municipalities can also go above and beyond th
regulatory measuresltese can be related to strengthening floodplain overlay district requirements,
stormwater regulationgietlandsregulationssite plan review, and more

Flood Insurance Rate Map Zorigefinitions

Zone A (1% annual chance)one A is the flood insurance rate zone that corresponds to thgehd0
floodplains that are determined in the Flood Insurance Study (FIS) by approximate methods. Because ¢
hydraulic analyses are not performed for such areaBFEs (base flood elevations) or depths are shown v
this zone. Mandatory flood insurance purchase requirements apply.

Zone AE and A1A30 (1% annual chanceZones AE and AA30 are the flood insurance rate zones that
correspond to the 189ear floodplains that are determined in the FIS by detailed methods. In most instar
BFEs derived from the detailed hydraulic analyses are shown at selected intenvetkisvitbne. Mandatory
flood insurance purchase requirements apply.

Zones X500(.2% annual chance¥one X500 is the flood insurance rate zone that correspond to theea®0
floodplains that are determined in the Flood Insurance Study (FIS) by approximate methods. Because ¢
hydraulic analyses are not performed for such areas, no BFEs (basaldlatitbns) or depths are shown witk
this zone.

Zone VE(1% annual chance¥one VE is the flood insurance rate zone that corresponds to tyedi00
coastal floodplains that have additional hazards associated with storm waves. BFEs derived from the dt
hydraulic analyses are shown at selected intervals within this zonatdfafidod insurance purchase
requirements apply

The second sourceloformation on areas subject to flooding was providethieyocalHazard Mitigation

Team Thelocally identifiedareasof floodinglisted inTable13 and describedelow were identifiedby

the LocaHazard Mitigation Tearas areas wherelocal flooding occutsThese areas do not necessarily
coincide with the flood zones from the FIRM maps. They may be areas that flood due to inadequate
drainage systems or other local conditions rather than location within a flood kemeimbers correspond

to the numbersdda p 8, 0 Ha ZlTherndmbérs de aosréflect priority order.
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Table13 Locally Identified Areas of Flooding

Niap Site ID razard Type

2 Pleasant Street Flooding
6 Baltimore Road Flooding
7 Causeway Street Flooding
8 Village Street and Birch Street Flooding
9 Forest Road and Birch Street Flooding
10 Union StreeRkte.109 and Parnel Street Triangle Flooding
11 Island Road Flooding
12 Forest Road Bridge Flooding
13 Larch Road Flooding
28 Route 109 at Dover Road to Eaton Street Hooding
29 RosenfeldRoad and Union Street Hooding
30 AuburnRoad and Main Street Fooding
31 Orchard Street and Grove Street Flooding

2. Pleasant Street

Pleasant Street, just south of Main Street sustains regularly flooding. This floodinghy thesare

system causing the Farm Street flooding. Factors that contribute the drainage problems include twc
undersized culverts and beaver dams. At the tail end of the system, Main Street has a 48 inch culvert
which can handle flow, but the culverteitimer sidecannot handle water capacitiPleasant Street
flooding is caused by an undersized culvert at Farm Street that causes upstream backups. Also, beave
dams in the area serve to further exacerbate flooding. There are six single family homesiramgs

and commercial properties along Pleasant Street that sustain substantial flood damages about every
five to ten years. Mitigation in this area is high priority for the town and is tied to Farm Street.

6. Baltimore Road

The Charles River makes a hair pin turn at Baltimore Road. When the water level is high, water backs
up at the turn and floods Baltimore Road and the surrounding homes and businesses. Flooding has al
resulted in partial and complete closure of Baltinkwad, a secondary escape route for the town. The
town is currently upgrading the upstream and downstream bridges; they hope this work will help to
mitigate the problem. Raising Baltimore Road may also help to prevent flooding.

7. Causeway Street

Causeway $eet floods about once a yearlhe low laying road surface, couple with an undersized
culvert cause the flooding. Potential mitigation measures include raising the road and expanding the
culvertAll three culverts have been upgraded by flooding still occurs because of beaver activity.

8. Village Steet and Birch Street

The intersection of Village Street and Birch Street frequently floods during large rain storms. The
abutting leaching field exceeds its drainage capacity during large storms causing the floods the road.
At times, high water levels pop the tops off manlecolers. Potential mitigation measures include
improvements to the drainage system and the installation of a retention basin. Also, purchasing the
abutting property as floodplaito alleviate potential future flooding.his is a tojnitigation priority.
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9. Forest Street and Birch Street

In most heavy rains, the intersection of Forest Street and Birch Street experiences flooding. Floodin
results in partial road closure. The town is currently buildiegeation basin to mitigate the problem.

This is the second top priority for mitigation for the Town.

10. Union Street, Rout 109, and Paath Street Triangle

The parcels between these three roads reside in a bowl. During large rain storms, water flows down
Route 109 / Main Street and collects at this location. There is an inadequate drainage system that
causes five residential properties to flood. The towideasified installation of a new drainage system
flowing either east or west as a potential solution.

11. Island Road

In the event of a large rain storm, large puddles form on Island Road. This is a reoccurring problem,
but the road has never been closed. Raising the road or enlarging the culvert could mitigate this
problem.

12. Forest Road Bridge

When the water table is high and in the event of substantial rains, the water levels on the Charles River
exceed their banks in the Forest Road Bridge vicinity. The bridge has never been closed, but private
residents near the bridge sustain minor floodiimgmitigate the flooding, the road could be raised
and/or the bridge and its etmankments could be reinforcéthgrades and improvements are required

for proper function.

13. Larch Road

Larch Road floods about once a year. There are several factors that contribute to flooding at Larch
Road; the entire road resides within the floodplain, a low laying road surface, and undersized culverts.
This is a dead end road and is the only axis faromnmercial property and its caretaker that reside

at the end. Potential mitigation measures include raising the roadway and enlarging the thiserts.

is the top third priority for mitigation for the Town.

28. Route 109 aDoverRoad to Eaton Streéboding
A stormwater pipe under Route 109 is partially blocked. Under heavy rain the drainage system backs
up and pops open a manhole cover.

29. Union Street and Rosenfeld flooding
There has been some improvement at this site, but it can still be flooded with heavy precipitation.

30. AuburnRoadand Main Street Flooding
The stormwater flow at this site exceeds the systems maximum capacity, cause flooding of a field behinc
the school.

31. Orchard Street and Grove Street flooding
Ongoingstormwater drainage related flooding at this site.
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REPETITIVE LOSS PROPERTIES

As defined by the National Flood Insurance Program (NFIP), a repetitive loss property is any property
which the NFIP has paid two or more flood claims of $1,000 or more in any giyearloeriod since
1978. For more information on repetitive lossessge/www.fema.gov/txt/rebuild/repetitive_loss_fags.txt

The state plan indicates that Massachusetts is one of the 10 states that cumulatively account for 76% of
repetitive losssin the United Stateblowe'er, there are no repetitive loss structurethetown ofMillis

FLOODING AND CLIMTE CHANGE

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

Precipitation frequency estimates, which are used to derive stormwater design standards, were publishec
in 196l by the U.S. Commerce Department in a document knowd@gTEehnical Paper 40). The-10

year, 24-hour storm for eastern Massachusetts waslai#d as a 4.5inch event. Recently the National
Oceanic and Atmospheric Administration published updated estimates (NOAA Atlas 14), which increase
this design storm by 0.6 inches to 5.14 inches for eastern Massachusetts. Communities shouldeonsider fu
rainfall rates when designing infrastructure. For exanmgenscould consider using NOAA Atlas 14
rainfall rates with an additional allowance to account for projected rainfall during the life of projects
permitted today when sizing stormwatefrastructure. DEP takes a similar approackis proposed
regulatonsd descri be current (not future) rainfall
Association (MyRWA) communities propoSleOAA14++6, which they 3hey r e
NOAA 14+ number is calculated by multiplying the NOAA 14 precipitation frequency estimate upper
confidence interval by 0.9 (i.e., current but extreme precipitation events reflect 90% of upper confidence
intervals). The NOAA 14++ number is the upper confidence intereamparison of these numbers for

the Town oMillisis summarized ifeble 14.

Table14. Rainfall rates for the 16/ear 24-hour storm

NOAA NOAA NOAA
14 14+ 14++
5.27 5.90 6.56 inches
inches inches

The 2022 MA Climate Change Assessment also highlights the following climate impacts for the Eastern
Inland Region (wheMillisis located), related to flooding:

1 By 2050, the 1 percent annual chance river flood could beitngs more likely to occur

1 By 2090, the historical 10 percent annual chance rainfall eventleulour times more frequent

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

1 Damage could occur to transit service due to flooding

1 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

As the climate continues to warm, more intense precipitation has been observed sin@®theentiary

and is expected to accelerate in future decades. How much this trend increases in the future will depenc
on the degree to which Greenhouse Gases (GHG) are controlled in this century, thugtheerature
scenarios, for lower and higher GHG emissions projected toc Z09)

To assess how these global trends may affect the Charles River Watershed, which includes the Town .
Millis the Charles River Watershed Association (CRWA)and15 communities in the watershed workec
together to develop the Charles River Flood Model to identify areas vulnerable to flooding under future
climate conditions. The following description of the prajewtscfrom the Charles River Watershed Model

final report prepared by Weston and Sampson for the Charles River Watershed Association under a
MunicipaMulnerability Preparedness grant.

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 compadteser 270 square miles. This represents

the upper/middle Charles River watershed, which includes the Thliiisof

The Charles River Flood Model represents the impacts of flooding across the watershed from various type
and sizes of rainstorms under both present and future climate scenarios and can also be used to test th
efficacy of various flood mitigation measurékis model will help the region take steps to protect the
people, property and nature in the watershed.

The model results estimate that future rain events can impact between 1,200 and 1,900 additional acres
of watershed that are not flooded under current conditions, depending on the type of the storm.
Additionally, many areas that currently experience modestuisance flooding are likely 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.

The model 6s future scenari os are basg@06and2070pr oj e
2090. The model assesses ten differerh@dr duration rainstorms:

APresent day 2-, 10-, and 100year events
A2030-2050 2-, 10-, and 100year events
A2070-2090 2-, 10-, and 100year events

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

The presentlay 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 projections from the MassachuR®ST 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 from-¥ear to 500-year are shown in Table 15 and are illustrated in Figie 1
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Table 1: Proposed Design Rainfall Depths for Future Storms in the Charles River Watershed

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

Source: Charles River Watershed Association

Figure 13: Projected future increase in precipitation scenarios in the Charles Riatershed Model

Present (Watershed 2030/2050 (using RMAT 2070/2090 (using RMAT

Average), inches percent increase percent increase

estimates), inches estimates), inches

Today's 25-yr
stormwill be
comparableto
2070°s 10-yr
storm

Today's 100-yr

stormwill be
10 comparable to
e 2070's 25-yr

Source: Charles River Watershed Association

The Charles River stormwater flood model is capable of estimating peak and total runoff from more than 7
subcatchments within the watershed; peak and total runoff in nearly 200 miles of the Charles River and
tributaries; of estimating peak water kg 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 watershewvide, flood prone areas in the Charles River watershed are projected to increase by
1,685 acres for the 16/ear storm by 2070, a 23% increase. For the 33har storm the projected increase

is 1,433 acres, a 13% increase in flood prareas (Table 16). However, there is considerable variability in
different subbasins throughout the watershed in the anticipated increase irpfimoel area.Most ofthe

Town ofMillis is located in the Bogastow Brook-lsasinand the Charles River frorBogastow Brook to
Medway,both of whiclprojected to experience increases of 50% to 75% in total runoff volume fgetre
2070 10-year storm event versus the basetingentlO-year event (see Figuretl

TOWN OF MILLISBDRAFT HAZARD MITIGATION RL2024 UPDATE
RISK ASSESSMENT 40 of 134

MAR,,,




DRAFT MILLFAZARD MITIGATIONAN.2024 UPDATE

Table 16: Change in flooding Between Present and 2070, Charles Rivatershed

Present 490

2-yr Storm

2070

Increase from Present|+1,229 (+35%)

Present

10-yr Storm

+1,211 (+40%)

2070

Increase from Present|+1,685 (+23%)

Present 06

100-yr Storm

2070 00

Mystic 100-yr

Increase from Present|+1,433 (+13%)

2070 00

Storm

March 2010 Storm (8.99 inches)

Increase from Present|+1,934 (+18%)

10,446

+3,283 (+45%)

18 247 (+48%)

416,473 (+95%)

20,831

Source: Charles River Watershed Association

The project also considered the benefits of six mitigation strategies, summarized ii.Table 1

Table I7: Six Flood Mitigation Scenarios for the Charles River Watershed

Category ScenariodNumber Strategy
Green stormwater infrastructure (G
1 stores 2" storm runoff from up to 50% of
impervious cover towmide
Green Stormwate o . . .
Infrastructure 2 20% of feasible/priority land area is GSI
Storage on large (>5 acres) publ
3 properties (GSI, underground storag
"blue roofs")
Reduce effective impervious co

Reduce Impervious Co\ 4

watershed wide by 10% (for subbasi
over 10%)

Land Conservation 5

Allow 50% of remaining
undeveloped/unprotected land to becor
impervious

Increase Tree Canopy | 6

25% public ROWS become green streg
tree box filters/bioswales connected
leaching catch basins

Source: Charles River Watershed Association
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Figure M: Percent increase ifh0-year eventrunoff, 2070 vs. baseline, by subbasin
o 2 L R p- B EYV N ~N S - O \ L3

- Total Runoff

3 Percent Change
2070 10-year vs.
8 Present-Day 10-year

XX I - 100%

| e j : B >75% - 100%

o e : \;-' B >50% - 75%
' ) ¢ B >30% - 50%

% [1=30%

-~ 3
1 - \152) W - —
Source: CharleRiver Watershed Association
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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 Bable 1

Table 1: Mitigation 2 Scenario Results for the 2070 -Mear Storm

Mitigation 2 Scenario Results for the Fggﬂﬁgs A:‘eu;?:gfeds) TOt?I{AFé‘;“Oﬁ
Present and 2070 1§ear Storm Impacted
Present 16/r stormd No Action 53 7,243 7,368
" trastructurs Sconario 2 4 6,694 6493
Change from No Action -8 (-15%) -549 (-8%) -875(-12%)
2070 10-yr stormd No Action 56 8,928 10,651
2070 10-yr storm + Gl Sc 2 55 8,501 9,817
Change from No Action -1 (-2%) -427 (-5%) -834 (-8%)

SourceCharles River Watershed Association

DAM HAZARDS

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

the impacts of a hazard event such as flooding associated with storms or an earthquake. In the event of &
dam failure, the energy of the water stored behind even a small dam canloass# life and property
damage if there are pople or buildings downstreaiirhe number of fatalities from a dam failure depends

on the amount of warning provided to the population and the number of people in the arepathtbé

t he damo6s With amantdicipated éencrease in tirgensityor amountf precipitation a primary

climate change damoncerns failure and/or overtoppingince they were most likalgsigned based on

historic weather patterns.

Dam failure is a highly infrequent occurrence but a severe incident could result in loss of lives and significar
property damage. Since 1984ccording to théAssociation of State Dam Safety Officidlsee dams

have failed inMassachusetts, one of which resulted in a death. There havelreenrdeddam breaches

in Millis

According to data provided by the Massachusetts Department of Conservation and R€Dr€&tjomd
the townthere is only one dam in the Town of Millis and it is a low hazard dam creating a minor risk of
dam failure Table19).

Table19 Inventory of Dams inMillisiv

Dam Name Hazard Potential
Classification
Bogastow Pond Bogastow Private Private Low Hazard
Dam Brook

Source: MA DCR Dam Inventory

TOWN OF MILLISBDRAFT HAZARD MITIGATION RL2024 UPDATE
RISK ASSESSMENT 43 of 134

MAR,,,.




DRAFT MILLEAZARD MITIGATIONAN.2024 UPDATE

DCR defines dam hazard classifications as follows:
High Dams located where failure or rojgeration will likely cause loss of life and serious damage
to homes(s), industrial or commercial facilities, important public utilities, main highways(s) ol
railroad(s).

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

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

There have been no dam failures documented for the Town of Millis. Based on the record of previous
occurrences, dam failure in Medway is a very low frequency event as defined by the 2013 Massachusetts
State Hazard Mitigation Plan. This hazard may occsifleguently than once in 100 years (less than 1%

per year).

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. Drought 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 agulture, water supply, aquatic ecologyldiife, and plant life.

In Massachusetts, droughts are caused by the prevalence of dry northern continental air and a decrease il
coastal and tropicaicyclone activity. During the 1960's, a cool drought occurred because dry air from the
north caused lower temperatures in théngpand summer of 196@5. The northerly winds drove frontal
systems to sea along the Southeast Coast and prevented the Northeastern States from receiving moistu
(U.S. Geological Surveyverage annual precipitation in Massachusetts is 44 inches pgaydaluring

the 1965 droughtthe statewide precipitation total of 30 inches was 68 percent of averkgge drought

was so severe, the Quabbin Reservoir was 20 feet below its current level today. This is considered to be
the drought of record | Massachusetts.

Although Massachusetts is relatively small, it has a number of distinct regions that experience significant|
different weather patterns and react differently to the amounts of precipitation they receive. The DCR
precipitation index divides the state into six regions: Western, Central, Connecticut River Valley, Northeast
Southeast, and Capeand the Islands. Millis Iacated in the Northeast Regidn.Millis, drought is a
potential towrwide hazard.

The Massachusetts Drought Management Planwasiewised2 0 19 t o change the s
droughts by establishing four levels to characterize drought severity beyond normal conditions:

MAR.._-.;;
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Level GNormal Conditions (no drought)

Level IMild Drought (formerly Advisory)

Level 2Significant Drought (formerly Watch)

Level 3Critical Drought (formerly Warning)

Level 4Emergency Drought (formerly Emergency)

These levels are based on conditions of natural resources and provide information on the current status ¢
water resource@s dry conditions can have a range of different impacts, a number of drought indices are
available to assess these impacts. Massachusetts usesralexudystem that takes advantage of several

of these indices to determine the severity of a given dtargixtended period of dry conditions.

Drought level is determined monthly based on the number of indices which have reached a given drough
level. Drought levels are declared on a regional basis for easkewdnregions in Massachusetts. County

by county or watershespecific determinations may also be made. A determination of drought level is
based on seven indices:

PoONPE

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

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

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

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

precipitation.

The Groundwater Level I ndex i s based on t he
are below normal (lowest 25% of period of record).

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).

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.

Table 20shows the range of values for each of the indices associated with the drought levels. Because
drought tends to be a regionahtural hazard, this plan references state data as the best available data
for previous drought occurrences.
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Table 20: IndicesValues Corresponding to Drought Index Severity Levels

Index Standardized . : Keetch-
Lakes and Crop Moisture
Severity Precipitation Streamflow Groundwater Byram
Impoundments " Index
Leve! Index Drought Index
0 >30" percentile < 200 >-1.0
1 <30 and >20 200-400 <-10and>-2.0
2 <20 and >10 400-600 $-20and<-3.0
3 <10 and >2 600-700 <-30and>-40
- s2 700-800 <40

SourceMassachusetBroughtManagemenPlan,2019

Thedroughtlevels provide a 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 increased datataoileltiring an advisory, to increased
assessment and proactive 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 seere situation and the possibility that a drought emergency may be necessary. A drought
emergency is one in which mandatory water restrictions or use of emergency supplies is necessary. Drouc
levels are used to coordinate both state agency and locabresspto drought situations.

As showm Figure b, another measure of drought is the U.S. Drought Monitor, which characterizes droughts
as abnormally dry, moderate, s&e, extreme, and exceptional. Extreme drought is characterized by
likely crop and pasture losses, water shortages, and water restrictions.

The Massachusetts drought levels are shown in comparison to the U.S. Drought Monitagiseks in
The two sets of drought indices are similar, b
one category, Critical Droughts.
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Figure12 US DroughtMonitor Compared to MA Statewide Drought Levels

percentile |IMA DMP| MA Percentile!|  MA DMP
USDM Names | Recurrence

Ranges Levels Ranges Names
|DO: Abnor mally jonce per 3 to ,
211to 30 1 >20 and 530% | Mild Drought
| Dry S years
perSto Significant
D1: Moderate 11to 20 2 >10 and $20%
10 years | Drought

3 >2 and s10% [Critical Drought
D3: Extreme once per 20

Drought to S50 years

D4: Exceptional once per 50

Oto 2 4 $2% Emergency

Drought to 100 years

SourceMassachusettsoughtianagemenPlan,2019

Determinations regarding the end of a drought or reduction of the drought level focus on two key drought
indicators: precipitation and groundwater levels. These two factors have the greatéstrioimgpact on
stream flow, water supply, reservoir levets] moisture and potential for forest fires.

Previous Occurrences of Drought

Because drought tends to be a regional natural hazard, this plan references state data astthe be
available data for drought.Thestatewidescaleis a composit®f six regionsof the state. Regional
composite precipitatiomaluesare based on monthlyaluesfrom six stationsand three stations in the
smalleregiong(CapeCod/Islandsand West).

A summary of Massachusetts long term historic drought events from 2879 tsshown inrable 21
This table was prepared for the Massachusetts Drought Management Plan in 2019, so it does not includé
droughts of 2020 and 202%thosemost recent droughése shown in Figute).

EEA6s Drought Management Task For cesinger2@bitllee s i |
Northeast region in Massachusetts, whMitis is located. That information is summarized in Tzble
below.
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Table 21:Chronology of Major Droughts in Massachusetts snt879

Recurrence

Date Area affected . Remarks Reference
interval (years)
1879-83 = = Kinnison 1931 referenced these periods
as two of three worst droughts on Kinnison
record in 1931, the third being the then 1931
1908-12 - - current drought of 1929-1932.
1929-32 Statewide 10 to >50 W supply shorces e e 1l USGS 1989

13 communities. Multistate.

. More severe in eastern and extreme
223588 Stateice oioLsy western Massachusetts. Multistate. UEEBiE

1957-59 statewlde 510 25 Record low water levels in observation USGS 1989
wells, northeastern Massachusetts.
Water-supply shortages common.

Record drought. Multistate. SHEDIRLE

1961-69 Statewide 35 to >50

Most severe in Ipswich and Taunton
1980-83 Statewide 10 to 30 River basins; minimal effect in Nashua USGS 1989
River basin. Multistate.

Duration and severity as yet unknown.
1985-88 Housatonic River Basin 25 Streamflow showed mixed trends USGS 1989
elsewhere.

1995 _ _ Base'd 'on §tateW|de average DMP 2013
precipitation

1998-1999 _ _ Base'd f;)n §tateW|de average DMP 2013
precipitation

Dec 2001 - 5 Level 2 drought (out of 4 levels) was
Jan 2003 Eiatomids reached statewide for several months 2CR:20%7

Oct 2007 - Statewide except West

Mar 2008 anq Cape & Islands - Level 1 drought (out of 4 levels) DCR 2017
regions
Connecticut River
Qe 2U108 Valley, Central and - Level 1 drought (out of 4 levels) DCR 2017
Nov 2010 2
Northeast regions
Oct 2014 - Southeast and Cape &
Nov 2014 BERRE Caeie - Level 1 drought (out of 4 levels) DCR 2017
Jul 2016 - .
Apr 2017 Statewide - Level 3 drought (out of 4 levels) DCR 2017

Source: Massachusetts Drought Management Plan, 2019

Table22: Drought Status History for thBIA Northeast Region, 2002024

Mild Drought/Advisory 2001, 2002, 2007, 2014, 2016, 2017, 2020, 20212022
Significant Drought/Watch 2002, 2016, 2017, 2020, 2021, 2022
Critical Drought/Warning 2016, 2017, 2020, 2022

Emergency Drought/Emergency None
Source: Drought Management Task Force, 2023

In recent past there have been several droughts in Massachusetts. The droughi @284 éhe worst

one since 198, with more than half of the state reaching the Extreme Drought stage for several months
(Figurel6). The D16-17 drought affected 6.5 milliopeople, forecng communities to buy drinking water

from the Massachusetts Water Resources Authanitlpromping State aid to farmers for crop losses.

This was followed by another drought four years later in 2020, which waseveseé in Southeastern
Massachusetts.. By the summer of 2021 conditions in the northeast region imgrakedregion
experiencedyet another drought in the summer of 2qE&yure 17).
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Figure 16.Extreme Drough€onditions in Massachusetts 2016

U.S. Drought Monitor October 4, 2016
(Released Thursday, Oct. 6, 2016)
Massachusetts e hlkdg am EDT
D(OUghf Conditions (Percent Area)
None | D0-D4 | D1-D4 | D2-D4 EcRer ST

Current 0.00 |100.00|98.15 | 89.95 | 5213 | 0.00

Last Week

Sia0is 000 (100.00(98.15 | 89.95 | 5213 | 0.00

3 Months Ago
A 070 |99.30 (5499 | 2965 | 0.00 | 0.00

Start of
Calendar Year | 2285  77.15 (26.34 | 0.00 | 0.00 | 0.00
12292015

Start of
Water Year | 000 [100.00|98.15 | 89.95 | 5213 | 0.00
9272018

One Year Ago
i 2234 | 77,66 | 1381 ( 0.00 | 0.00 | 0.00

intensity.
DO Abnomally Dry B o:cvemeDrought
D1 Moderate Drought - D4 Exceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scale condtions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:

Brian Fuchs

National Drought Mitigation Center

USDA

_—
|

http:ff/droughtmonitor.unl.eduf

SourcetySDroughtMonitor

Figure 17 Recent Massachusetts Drought Events (22033)

April 20, 2021 October 13, 2020

August 30, 2022

Author:

7% Lucoetunen
U'S Department ofAgrc e

20 @9

droughtmonitor.unl.edu

.,

I

SourcetUSDroughtMonitor
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Asmeasured byhe U.S. Drought Monittiie drought of 2016 and the two that followed in 2020 and
2022 were the worst on recoffdr the last 20 yearsFigure 18 showthepercentageot he st at ed s
that was subject to drought conditions of varying severity from 2000 to 2023.

Figurel8. Percent Area in Massachusetts with Drought Conditions 22023

Massachusetts Percent Area in U.S. Drought Monitor Categories
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DO (Abnormally Dry) D1 (Moderate Drought) D2 (Severe Drought) . D3 (Extreme Drought) . D4 (Exceptional Drought)

Source: US Drought Monitor
Potential Drought Vulnerability

The townds vulnerability to drought could inclu
aguatic ecology, wildlife, and fire hazasdProlonged drought could lowstreamflow andvater tables

and reduce the amount of water available from pumping wells. Lowering the water table could also result
in reductions in water quality. A severe drought could also increase the risk of wildfire on forested lands
and other vegetated areas, whi@are a dominant feature dflillis Due t o i dndvater sugplyi a nc
wells in the Charles River watersheajen a severe longerm drought the Town &fillis could be
vulnerable to restrictions on water supply.

Potential damages of a severe drought could include losses of landscaped areas if outdoor watering is
severelyrestricted and potential loss of business revenues if water supplies were severely restricted for a
prolonged periodA critical water shortage could affect adequate supplies for firefighfisdghis hazard

has never occurrdd such a severe degréeMillis there are no data or estimates of potential damages,

but under a severéong termdrought scenario it would be reasonable to expect a raofypotential
damages from several million to tens of millions of dollars.

Probabilityof Future Occurrence
The SHMCAP, using data collected since 1850, calculates that statewide there is a 1% chance of being il

a drought emergency in any given mofithble 23) For drought warning and watch levels,¢hance is
2% and 8% respectively in any given month. See the table below for more information.
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Table23. Frequency of Massachusetts Drought Levels
Probability of

Drought Level Frequency Since 1850 Occurrence in a Given
\le]glig

Drought Emergency 5 occurrences 1% chance
Drought Warning 5 occurrences 2% chance
Drought Watch 46 occurrences 8% chance

Source: 2018 SHMCAP

Drought Emergency

Drought emergencies have been reached infrequently, with 5 events occurring in the period between 1850
and 2012: in 1883, 1911, 1941, 1957, and 1968966. The 19651966 drought period is viewed as

the most severe drought to have occurred in modern tilndesssachusetts because of its long duration.

On a monthly basis over the 1-§2ar period 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 1985, and 2016. On a monthly basis over the 4@2r period of record, there is a two percent
chance of being in a drought Warning level. ASuly 2016, a Drought Warning has been declared for

the Northeast region, which includes the Towllegf 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 decade between 1850 and 1950. In the 1980s, there was a lengthy drought Watch level of
precipitation between 1980 and 1981, followed by a droudMarning in 1985. The frequency of drought
Watches at a rate of three years per decade resumed in the 1990s (1995, 1998, 1999). In the 2000s,
Drought Watches occurred in 2001 and 2002. The overall frequency of being in a drought Watch is 8%
on a monthlypasis over the 163ear 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. Factors contributing to this include increasing evaporation as a result of warmer weather, earlier
snow melt, and more extreme weather pattdmfermation from the 2022 Massachusetts Climate Change
Assessment related to drought is included i n th
this report. Additionally, the 2022 Assessment highlights the following edatgd impats to the
Eastern Inland region whdvhllisis located:

1 Freshwater ecosystem degradation due to drought and other impacts

1 Increased contaminant concentrations in freshwater during drought conditions

1 Loss of tree cover due to drought and other impacts
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EXTREME WEATHER

Extreme weather, which may be exacerbated by climate change, includes hurricanes, tropical storms,
tornadoes, Nordeasters, thunderstorms, and seve
damaging high winds, extreme precipitation, or both.

WIND HAZARDS

Wind-related hazards include hurricareex tropical storms, tornadgeand severethunderstorm#s with
manycommunities, falling trees that result in downed power lines and power outages are aiVigigsie in
Informatioron wind related hazards can be found on Map 5 in Appendix B

Tree damage during high winds has the potential to be a significant hazdiitisnTreescan knock out
power lines and block major roadways, which hinders emergency respbiieddillisdoes experience
downed trees that have caused isolated power outages and roadway blocklhgesywnalso takes pride
in its treelined streetsThereforemaintaining trees in a proactive fashion has been a tadtitor the tree
amenitiesTheTown has recently increased funding for tree maintenance efforts, whtomdweted in
coordination with thelectricutility.

Microburstbave been arecordedonthreeoccasions Millis, twice in the 1990s and one since the 2018
plan was completed. The locations of these events are shown on the hazard maps in Appendix.

HURRICANES AND TROPICAL STORMS

A hurricane is a violent wind and rainstorm with wiaddspof 74 to 200 miles per houk.hurricane is

strongest as it travels over the ocean and is particularly destructive to coastal property as the storm hits |z
Given its locationot too distant from the coast, the TowMi entire aea is vulnerable to hurricanes,
whichoccur between June and November. A tropical storm has similar characteristics, but wind speeds ar:
below 74 miles per hougince 1900, 39ropical storms ha impacted New EnglaflESECincluding the
hurricanes listed in Tabld.2

Table24: Hurricane Records for Massachusetts, 1982018vVi

Great New England Hurricane September 21, 1938

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

SourceNational Oceanic and Atmospheric Administration

Hurricane intensity is measueegording to the Saffir/Simpson scale, which categorizes hurricane intensity
linearly based upon maximum sustained winds, barometricrpressili storm surge potentidhese are
combined to estimate potential damagable 25gives an overview of the wind speeds, surges, and range
of damage caused by different hurricane categories:

Table25: Saffir/Simpson Scalé

Scale No. (Category) Winds (mph) Surge (ft) | Potential Damage

1 74 6 95 Minimal

2 96 0110 6 - 8 Moderate

3 1116130 9-12 Extensive
4 131 6 155 13-18 Extreme

5 > 155 >18 Catastrophic

SourceNational Oceanic and Atmospheric Administration

There have beethreemajor storms tracks throudhilis A tropical stornin 1861 and hurricanes in 1869

and 1944 (Map 5 inAppendix A) A hurricane or storm track is the line that delineates the path of the eye of
a hurricane or tropical stortdoweverhurricanes typically have regional impacts beyond their immediate
tracks Millis carexperience the impacts of the wind and rain of hurricanes and tropical storms regardless o
whether the stortnack passsthrough the town.

The impacts of hurricanes include falling trees and branches which are a significant problem because the:
can result in power outages or block traffic and emergency routes. Hurricanes arenadewazard in

Millis. Potential hurricane damages in Miliige been estimated using HAZAWS. Total damages are

estimated at $67 million for a Category 2 hurricane an@%3 million for a Category 4 hurrican®ther

potential impacts such as households displaced, sheltering needs, and debris generation, are detailed in
Table45.

Based on records of previous occurrences, hurricavidlssiare a Medium frequency event as defined by
the Massachusetts State Hazard Mitigation Plan. This hazard occurs from once in 5 years to once in 50 y:
or a 2% to 20% chance per year.

Hurricanes and Climate Change

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

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

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

Clockwise turning of the wind with height (from southeast at the surface to west aloft)
Increasing wind speed with altitude in the lowest 10,000 feet of the atmosphere (i.e., 20 mph
at the sirface and 50 mph at 7,000 fegt

Very warm, moist air near the ground with unusually cooler air ahaft

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

To o To T Io

Tornado damage severity is measured by the Fujita Tornado Scale, in which wind speed is not measure
directly but rather estimated from the amount of damage. As of February 01, 2007, the National Weather
Service began rating tornados using the Enhanciea-§egle (EBcale), which allows surveyors to create
more precise assessments of tornado severity. HoalEks summarizadFigure 9.

The frequency of tornadoes in eastern Massachusetts is low; on average, there are six tornadoés that touc
down somewhere ingiNortheast region every yearhe strongest tornado in Massachusetts history was
the Worcester Tornado in 1953, killing 94 people, injuring 1,288 and costing $52.1 million in damages
(worth $465.3 million today}i

The most recent tornado events in Massachusetts were in Springfield Re2@té in 2014Concord in

2016 and Webster in 2018 The Springfield tornado caused significant damage and resulted in 4 deaths

in June of 2011. The Revere tornado touched down at in Chelsea just south of Route 16 and moved nort
into Revereds business district naflRoutegl aBd 60.dkdew a y
path was approximately two miles long and 3/8 mile wide, with wirekdp up to 120 miles per hour.
Approximately 65 homes halibstantial damages and 13 homes and businesses were uninhaBitable.
August 22, 2016, an F1 tornado passed through part of nearby Concord. It impacted an area 0.85 miles
long by 400 yards wideln August of 2018 an EF1 tornado hit the town center of Webster, destroying at
least two buildings and damaging others.

There is one locally identified tornado thraickedthroughthe limits of the Town Millis and since 1956,
there have been3 tornadoes in surrounding Norfolk County recorded biNtAA NationalCenterdor
Environmental Informati@rable 26) One of these was arBFornado,one an F2and three were E (22).
These 13 tornadoes caused a totabdf11 millionin damages, 21 injuries, and one death.
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Figure19:13 Enhanced Fujita Scale

Scale

EF1 86110

EF2 111135

EF3  136-165

’mph:

i Wind speed

105137 |

138178

179-218 |

219266 |

‘ | Relative
km/h frequency

53.5%

316%

10.7%

34%

Potential damage

Mlnor damage.

;Peels surface off some roofs; some damage to gutters or siding; branches broken off trees;
|shallow-rocted trees pushed over,

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

Moderate damage.

Roofs severely stripped, mobile homes overturned or badly damaged, loss of exterior doors;
Iwindows and other glass broken.

‘iConsiderable 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.

|Severe damage.

\Ertire stories of well-constructed houses destroyed, severe damage to large buildings such as
3shopping malls; trains overturned; trees debarked; heavy cars lifted off the ground and thrown;

Estructures with weak foundations blown away some distance.

|Extreme damage to near-total destruction.

166-200 267-322 0.7%
|missiles generated.

Massive Damage.
=200 =322 =0.1%

loccur.

Table26: Tornado Records for Norfol€ounty*

Date Fujita Fatalities RIIES Wldth Len th Damage
J J g g

Well-constructed houses and whole frame houses completely leveled; cars thrown and small

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

6/9/1953 3 0 $2.5M
11/21/1956 2 0 O 17 0.1 $2.5K
8/9/1972 1 1 6 30 4.9 $25 K
9/6/1973 1 0 0 10 11 $25 K
7/10/1989 0 0 0 23 0.1 $2.5K
5/18/1990 0 0 0 10 0.2 $2.5K
5/18/1990 0 0 0 10 0.2 $2.5K
6/30/2001 0 0 0 80 0.1 $0.0 K
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 $5 K

TOTAL 1 6 411 M

SourceNOAA NationalCenterdor Environmentéhformation
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Although tornadoes are a potential towde hazard inMillis tornado impacts are relatively localized
compared tosevere storms and hurricariamages from any tornado Milliswould greatly deped on

the track of the tornadd’he greatest potential damages would be in the most densely developed part of
town in the town centand along the Route 109 corridor, which is more densely developed with retail and
commercial buildingd/hile there are no existing estimates for potential damages from tornaddidis

Nor f ol k 13@ecauded tornadoesgesulted ira range ofdamagesof $4.11 millionsince 1956T

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

Based on the record of previous occurrences sinée T88ado events Millisare alow frequency event
as defined by the Massachusetts State Hazard Mitigation Plan. This hazard may occur fromDdnce in 5
100 years, or al% to 2% chance per year.

SEVERE THUNDERSTORMS

While less severe than the other types of storms discussed, thunderstorms can lead to localized damag
and represent a hazard risk for communities. A thunderstorm typically features lightning, strong winds, anc
rain and/or hail. Thunderstorms sometime igeeeto 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 6(
mph and rain sufficient to produce floodimge severity of thunderstorms ranges frammoonplace and

of short duration to intense storms that cause damage due to high winds, flooding, or lightning strikes

The best available data on previous occurrences of thunderstdfittisis for Norfolk County through the
Nationd Centers for Environmental Informati®etween the year2013 and 2023, Norfolk County
experienced47 thunderstorm evenfBable27). These storms resulted in a total 65%$,200 in property
damages.There were no injuries or deaths reported.

Table27 Norfolk County Thunderstorm Events, 192917%

Date Magnitude Deaths Injuries  Property Damage ($)
6/17/2013 50 0 0 11,000
7/29/2013 50 0 0 20,500

7/13/2014 50 0 0 20,000
7/28/2014 60 0 0 50,000
6/23/2015 50 0 0 5,000

8/4/2015 50 0 0 30,000
8/15/2015 50 0 0 35,000
2/25/2016 50 0 0 94,000

6/7/2016 50 0 0 10,000
7/18/2016 50 0 0 90,000
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7/22/2016 50 0 0 65,000
7/23/2016 40 0 0 35,000
8/14/2016 50 0 0 5,000
6/9/2017 45 0 0 1,000
6/13/2017 48 0 0 1,000
6/23/2017 50 0 0 1,000
8/2/2017 50 0 0 2,500
9/6/2017 50 0 0 1,000
7/17/2018 45 0 0 3,000
9/6/2018 50 0 0 6,000
11/3/2018 50 0 0 500
7/17/2019 50 0 0 5,000
7/31/2019 50 0 0 9,000
6/6/2020 50 0 0 10,000
6/28/2020 50 0 0 8,900
7/2/2020 50 0 0 31,000
7/5/2020 50 0 0 500
7/23/20 50 0 0 11,200
8/22/2020 50 0 0 2,000
8/23/2020 50 0 0 5,600
10/7/2020 55 0 0 35,800
11/15/20 50 0 0 500
6/8/2021 50 0 0 12,200
6/29/2021 50 0 0 1,100
6/30/21 55 0 0 1,500
7/7/2021 550 0 0 4,700
7/8/2021 50 0 0 1,000
7/16/2021 50 0 0 500
7/21/2021 50 0 0 600
7/27/2021 52 0 0 7,300
11/13/2021 50 0 0 1000
5/22/2022 50 0 0 8600
8/5/2022 50 0 0 800
8/26/2022 50 0 0 0
6/02/2023 43 0 0 2,100
7/27/2023 50 0 0 500
7/29/2023 50 0 0 500
TOTAL 0 0 $651,200

Magnitude refers to maximum wind speed
Source: NOAA, National Climatic Data Center
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Severe thunderstorms are a tewitle hazard forMillis The town's vulnerability to severe thunderstorms

is smilar to that of Nor'easterbligh winds can cause fallitiges and power outages, as well as obstruction

of key routes and emergency access. Heavy precipitation may also cause localized flooding, both riverine
and urban drainage related.

Based on the record of previous occurrences, stuanderstorms Millisare high frequency events as
defined by the Massachusetts State Hazard Mitigation Plan. This hazard may occur more frequently thar
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 continuéleither he2018 SHMCAPNhor the 2022 Massachusetts Climate Change Assessment,

specifically address whether climate will affect the intensity or frequency of thunderstorms.

HAIL

Hail anddeet are forms of frozen precipitatioRlail occurs wheprecipitationfalls throughsubfreezing

air thick enough that the raindrops freeze into ice before hitting the grdthiti sleet is a wintertime
phenomengrhail falls from convective clouds (usually thunderstorms), often during the warm spring and
summer month.

Hail size typically refers to the diameter of the hailstones. Warnings and reports may report hail size
through comparisons with r@abrld objects that correspond to certain diameters, shown inZ&able

Table28: Hail Size Comparisons

Pea 0.25
Marble or mothball 0.50
Penny or dime 0.75
Nickel 0.88
Quarter 1.00
Half dollar 1.25
Walnut or pin on

ball pINg pong 4 gq
Golf ball 1.75
Hen's egg 2.00
Tennis ball 2.50
Baseball 2.75
Tea cup 3.00
Grapefruit 4.00
Softball 4.50

Source: NOAA
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Hail events are a potential towmide hazard inMillis. Townspecific data for previou$ail events
occurrences are not collected by the TowMithis The best available local datare for Norfolk County

through the National Centers for Environmental Information. Norfolk County, which includes the Town ¢
Mills experienced 10 events from 202923 shown in Table® There was no property damage, injuries,

or deaths reported for any of these hail events.

Table29: Norfolk County Hail Events, 2022023

Date Hail Size Deaths Injuries Bg)rﬁgtg )
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
6/30/2019 0.75 0 0 0
6/28/2020 1.5 0 0 0
7/7/2021 1 0 0 0
6/2/2023 0.75 0 0 0
TOTAL 0 0 0

SourceNOAA,NationalCenterdor Environment&hformation
*Magnituderefersto diameterof hail stonesninches

Potential damages fromarger-size hail could include damage to vehicles, windows, and other structures.
Should a significant hail event occur, the most likely damages would be to vehicles, bmtméohand
privately owned, damage to vegetation which could cause power outages, and damage to some buildings.
Peopleoutdoordirectly exposed to large hail could be at risk of injuries.

Hail eventare considered to be medium frequency events based on past occurrences, and as defined by
the Massachusetts State Hazard Mitigation Plan. This hazard occurs once in five years to once in 50 year
with a 2% to 20% chance of occurring each year.

WINTERSTORM HAZARDS

Winter storms, including heavy®n blizzards, and ice stornage the most common and most familiar of

t he r egi on Galect h@egeag@mhic ardasm The majority of blizzards and ice storms in the
region cause more inconvenience than they do serious property damage, injuries, or deaths. Howevel
periodically, a storm will occur which is a true disaster, and necedssit@atse largescale emergency
response.
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HEAVY SNOW AND BLIZZARDS

A blizzard is a winter snowstorm wghstained or frequent wind gusts to 35 mph or more, accompanied
by falling or blowing snow which reduces visibility to or below % mile. These conditions must be the
predominant condition over a thraeur period. Extremely cold temperatures are often &dsdcwith

blizzard conditions but are not a formal part of the definition. The hazard related to the combination of
snow, wind, and low visibility significantly increases when temperatures drop below 20 degrees.

Winter storms are a combination hazard because they often involve wjrahddeeavy snow fall. The
Nati onal Weather Service defi nes ofduanahesofssowialv f a
within a 12 hour period. Wi nter Storms are oft
clockwise wind circulation around a-jo@ssure center often resulting in heavy snow, high winds, and rain.

The Regional Snowfall Ind@RSI) characterizes and ranks the severity of northeast snowstorms. RSI has
five categories: Extreme, Crippling, Major, Significant, and Notable. RSI scores are a function of the area
affected by the storm, the amount of snow, and the number of peopteitithe path of the storm. The
largest RSI values result from storms producing heavy snowfall over large areas that include major
metropolitan centers. The RSI categories are shdaile0.

Table30: Regional Snowfall Index

Value

1 163 Notable

2 3-6 Significant
3 6-10 Major

4 10-18 Crippling
5 18+ Extreme

Source: 2018 SHMCAP
The most significant recent winter event was Winter Storm Kenan (January 29, 2022), which resulted i

30. 96 of s no wTahlerBlshespsesidertiallysdedated disasiarblorfolk Countyelated
to winter weathesince 198.

Table31: Norfolk CountyWinterFederal Disaster Declarations, 18-2023

Disaster Name Date of Event Declared Areas

Coastal Storms, | February Barnstable, Bristol, Dukes, Essex, Nantucke
Flood, Ice & Snow 1978 Norfolk, Plymouttguffolk
December Barnstable, Dukes, Essex, Middlesex|
Winter Coastal Storm 1992 Nantucket, Norfolk, Plymouth, Suffolk,
Worcester
Blizzard March 1993 Statewide
Blizzard January 1996 Statewide
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Disaster Name Date of Event Declared Areas

Berkshire, Essex, Franklitrjampshire,
Snowstorm March 2001 Middlesex, Norfolk, Worcester
February .
Snowstorm 2003 Statewide
December Barnstable, Berkshire, Bristol, Essex, Frankli
Snowstorm 2003 Hampden, Hampshire, Middlesex, Norfolk,
Plymouth, Suffolk, Worcester
Snowstorm January 2005 Statewide
Severe Winter Storm ; ;
’ Berkshire, Essex, Hampden, Hampshire
Snowstorm January 2011 priddiesex, Norfolk, Suffolk
Severe Winter Storm, February .
Snowstorm, Flooding 2013 Statewide
. Barnstable, Bristol, Dukes, Essex, Middlese;
Sﬁ(\)’@gommﬁé Ozti?]rm, January 2015 Nantucket, Norfolk, Plymouth, Suffolk,
! 9 Worcester
Severe winter storm .
and Snowstorm March 2018 Essex, Middlesex, Norfolk, Suffolk, Worcester
Severe winter storm BarnstableBristol, Essex, Nantucket, Norfolk,
and flooding March 2018 Plymouth
Severe winter storm .
and snowstorm January 2022 Bristol, Norfolk, Plymouth, Suffolk

Sources: OpenFEMA Dataset: Disaster Declarations and FEMA Declared Disasters

The best available data on past occurrences and impacts of winter storm events are reported for Norfolk
County by NOAAOG6s National Centers for Environm
December012 throughDecemberR022, Norfolk County experiencefl days with recordedlizzards

and 27 days with heavy snow, as showfables 32 and 33 below. Reported damages for blizzards
totaled $490,500 for the blizzards and $216,800 for the heavy snewvents

Table32: Blizzardsin Norfolk County, 202-2022

Date Deaths Injuries DEINETEEY)
2/8/2013 0 0 353000
1/2/2014 0 0 5000
1/26/2015 0 0 0

2/14/2015 0 0 10000
1/23/2016 0 0 50000
2/8/2016 0 0 10000
3/13/2018 0 0 60000
1/28/2022 0 0 2500
TOTAL 0 0 $490,500

Source: NOAA, National Centers for Environmental Information
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Table33: Heavy Snowin Norfolk County, 202-2022

Date Deaths Injuries Damages($)

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 $216,800
Source: NOAA, National Centers for Environmental Information
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Map 6 in Appendix A demonstratést the average annual snowfallNfillisis between 36.448.0 inches.
Winter storms are a potential towvide hazard inMillis

The impacts of winter storms are often related to the weight of snow and ice, which can cause roof collapse
and also causes tree limbs to fall. This in turn can cause property damage and potential injuries. Powel
outages may also result from fallen tresl utility lines.

A number of public safety issues can arise during snowstorms. Impassible streets are a challenge fc
emergency vehicles and affect residents and employers. Large piles of snow can also block sight lines fo
drivers, particularly at intersectioasid :owcovered sidewalks force people to walk in strestsch can

be dangerousNot all residents are able to clear their properties, esaiéy the elderly.

Refreezing of melting snow can cause dangerous roadway condefoeszing of melting snow can cause
dangerous roadway conditions. In addition, transit operations may be impacted, as they were in the 2015
blizzardswhich caused the closure of the MBTA system for one day and limited services on the commute
rail for several weeks.
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Blizzards are considered to be high frequency events based on past occurrences, as defined by the
Massachusetts State Hazard Mitigation Plan. This hazard occurs more than once in five years, with a
greater than 20% chance of occurring each year.

NORGEASTERS

A northeast coast al storm, k n o w rclockvase wind rciculafion a s t
around a lowpressure center. Featuring strong northeasterly winds blowing in from the ocean over coastal
areas, nor 0east er shewinter monthd iraNew Englang occuing mree to twio times a
year. The storm radius of a norodeaster can be :
winds 0f20 to 40 mph with gusts of up to 70 mph. These storms are accompanied by lesaoy saows,
depending on temperatures.

Previous occurrences of nor 0 &abls3. dany of thenhistoric floed t h e
events identified in the previous section were
event in 1991. More recently, blizzards in February 2013, January 2015, and in March 2018 were large
nor 0 e as t sedsignifitcdantashowfallaamounts.

Table3: Nor easter Events {2024 Massachuset

b2 NRSI aGSNI 998

February 1978 Blizzard of 1978

October 1991 SeverecCoastal Storm (o0Perfe
December 1992 Gr eat Nor deaster of 1992
January 2005 Bl izzard/ Nor deaster

October 2005 Coast al St orm/ Nor deaster
April 2007 Severe Stor ms, |l nl and &
January 2011 WinterSt or m/ Nor deaster

October 2011 Severe Storm/ Nordeaster
February 2013 Blizzard of 2013

January 2015 Blizzard of 2015

March 2015 March 2015 Nordeasters
January 2018 January 2018

March 2018 March 2018

Millisis vulnerableo both the wind and precipitatianh at a c ¢ o mp a Highavehdsicam cagse a s t
damage to structures, fallen trees, and downed power lines leading to power outages. Intense rainfall
can overwhelm drainage systems causing localized flooding of rivers and streams as well as urban
stormwater ponding and localizeddiding. Fallen tree limbs as well as heavy snow accumulation and
intense rainfall can impede local transportation corridorsk lalocess for emergency vehicles, severely
damage utilities, ahcause injury and death.

The entire Town Milliscoul d be at risk from the wind, rain
depending on the track and radius of the storm, but due to its inland location the town would not be
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subject to coastal hazard3ased on the record of previous occurrerides, 6 e a Milligare ighi n
frequency events as defined by the Massachusetts State Hazard Mitigation Plan. This hazard may occur
more frequently than once in 5 years (greater than 20% per year).

ICE STORMS

The ice storm category covers a range of different weather phenomena that collectively involve rain or
snow being converted to ice in the lower atmosphere leading to potentially hazardous conditions on the
ground. Ice storm conditions are defined by ligaid falling and freezing on contact with cold objects,
creating ice buildups of offeurth 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 ha
inch or more of accretion of freezing rain is expected.

The best available data on previous ice storm
National Centers for Environmental Information (NCEI) Storm Events Database. However, there are r
recorded ice storm events recorded for Norfolk County the last 70 years. Given the regional nature

of ice storms, most of tloe storndamagesin Massachusetiscurm Central and Véstern portions dhe

state farther inland and at a higher elevation thislillis The Townds | oc albserdon i n
the coast and at lower elevations makes it less vulnerable to ice storms.

The greatest hazard is created by freezing rain conditions, which is rain that freezes on contact with hard
surfaces leading to a layer of ice on roads, walkways, trees, and other surfaces. The conditions created by
freezing rain can make driving partictjadangerous and emergency response more difficult. The weight

of ice on tree branches can also lead to falling branches causing power outages and blocking roadways.
The impacts of winter storms may also include roof collapses and property damageria@sd étgied to

the weight of snow and ice.

The Townds tovice stornesrsteolnld they dcour weulaharily be related to restrictions to travel

on roadways, temporary road closures, school closures, and potential restoictEemergency vehicle
accessAnother common istorm vulnerability is power outages due to fallen trees and utility Tiraesit
operations may also be impacteaffecting Millis resident that rely on regional transit to commute to work.

Ice stormsare considered to benedium frequency events based on past occurrences, as defined by the
Massachusetts State Hazard Mitigation Plars hazaranay occurs once in 5 years to once in 50 years,
with 2% to 20% chance of occurring each year.

ICE JAMS

Ice jams occur in cold weather when normally flowing water begins to freeze effectively damming t
waterway and causing localized flooding in the area. Flooding may also occur when ice jams break up &
ice may pile up at culverts or around bridges. Ther® known history of ice jam#iisand the local team

did not identify this hazard as an issue for the Town.
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WINTER WEATHER AND CLIMATE CHANGE

As with hurricanes, warmer ocean water and air will provide more fuel for winter storms. According to the
2008SHMCAP it appears that Atlantic coast nor dea:
the SHMCAP notes that research suggests that warmer weather in the Artic is producing changes t
atmospheric circulation patterns that favor the devetopiof winter storms in the Eastern Urfiedes.

There is also some indication that as winters warm, temperatures may be more likely toigraguce
conditonsMassachusettsd 2022 Cl i manore michwnterg,eincréased e s S
precipitation in the winter months, and multiple frékaws cycles every winter due to warming
temperaturegCommonwealth of Massachusetts, 2022)

RISING TEMPERATURES

Natural hazards related to climate chanigendsfor rising temperatures includgtremetemperatures
wildfire, and invasive species.

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 lonc
periods of time where there is prolonged periocegtessively hot or cold weather.

Millishasfour weltdefined seasons. The seasons have several defining factors, with temperature one of
the most significant. Extreme temperatures can be defined as those, which are far outside of the norma
seasonal ranges for Massachusetts. The average tempsrédurMassachusetts are: winter (Bel)
Average = 31.8°F and summer (J&ng) Average = 71°F. Extreme temperatures are a taude hazard.

EXTREME HEAT

While a heat wave for Massachusetts is defiaedhree or more consecutive days above 90°F, another
measure used for identifying extreme heat events is through a Heat Advisory from the NWS. These
advisories are issed when the heat indeffigure 20 is forecast to exceed 100 degree Fahrenheit (F) for

2 or more hours; an excessive heat advisory is issued if forecast predicts the temperature to rise above
105 degree F.
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Figure20: Heat Index Chart

NOAA's National Weather Service
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Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[] Caution [] Extreme Caution [ Danger Il Extreme Danger

Extreme heat posasany health risk®rolonged exposure to high temperatures can causerélestd
illnesses, such as heat cramps, heat exhaustion, heat strdkesearsde casedeath. Heat exhaustion is
the most common heatated illness and if untreated, it may progress to heat sti®k@onged heat
exposure can also exacerbatere-existing conditionsincluding respiratory illnesses, cardiovascular
disease, and mental illnesses.

Senior adults are at particularly high risk to heat for several reasons. They may not adjust to sudden
changes in temperature as quickly as younger people, they are more likely to have a chronic medical
condition whose symptoms may be exacerbated by badtthey are more likely to be taking prescription
medications that affect their ability to control body temperature. In 24856 of the population is over

65 years old.

Power failurescan occur dung heat waves, where intense heat spikes electricity demand and aging
infrastructure. This occurred in June 2017 in the Town of Belmont, MA where intense heat cause a spike
electricity demand. With its aging infrastructure, the combination of thess fad to equipment failure.
Loss of electricity not only impair a resident¢c
for those who require electronic medical equipment or fromkbjoatk illnesses fronertaminated food,
ingested after loss of refrigeration.

Heat waves and lower air qualityvhichcan threaten the health of vulnerable populations, including the
very young, the elderly, and people with certain medical condittmgever, even healthy individuals can
succumb to heat if they participate in strenuous physical activities during hot weather. People who work
outdoors, such as construction, farming, and landscaping can be at higher risk of exposure to extreme hes
combied with physical activity.
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The Town d¥illisdoesnot collect dataon excessive heat occurrenddse best available local data are for
Norfolk County, through the National Clim&iata CenterThere have been three days of excessive heat
recorded from December 201Recember 2023which caused zero deaths, injuries or property damage. See
Table 35 Extremeheatis considered a towwide hazard forMillis

Table 3&: Norfolk County Excessive Heat, 2012023

0 0 0

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

Source: NOAA, Centers for Environmental Information

In developed urban and suburban areas, the impaatgtoémeheat can be exacerbatethe heat island

affect. MAPC performed a heat island analysis to ascertain the areas most at risk to extreme heat. A heat
island is defined as an area whose temperature ranges moretha® 1.5 4 é F gr eat er dur i
or up to 22 eéevdningthaethetsernounding areéak. MAPC used LANDSAT satellite imagery
at 30m resolution to ascertain land surface temperatures during the daytime in the warmest months of
2016. In Millis, there are two areas in the center of Town whose land surfaceatengpis in the top 5%

of Metropolitan Boston region. These include two shopping plazas, Roche Brothers plaza and Ann an
Hope, shown in Appendi Map 9. These areas of extreme heat are likely a result of the significant
impervious surface comprising the shopping areas including the big box stores and extensive asphal
parking areas.

ExtremeHeat and Climate Change

With our changing climate, extreme heat will become a more frequent experience. According to the
Northeast Climate Science Center, @Gterles River Basin, which includes the Town of Millis, could
experiencel@835 mor e days ovVveFr7 69 0ngorbey d2aly5sO ocavnedr 1950 € by

Data from the 2022 MA Climate Change Assessment related to changes in temperature is included in an ec
section of this chapteéFhose projections predant increase in average temperature and in the number of
extreme heat daysThe 2022 Assessment also highlights the following climate impacts for the Eastern Inl
Region (wherMillisis located), related to temperatures:

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

By 2030, the summer mean temperature could increase by 3.6°F from the historical peried (195
2013), worsening stress on electric transmission and utility distribution infrastructure.

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

1

1

1

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

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

1 Damage to rails and loss of rail/ transit service, including flooding and track buckling during high he
events.
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1 Reduced ability to work, particularly for outdoor workers during extreme heat, as well as commu
delays due to damaged infrastructure

Freshwater ecosystem degradation due to warming waters

Forest health degradation from warming temperatures and increasing pest ocq@oeme®nwealth
of Massachusetts, 2022)

= =

EXTREME COLD

Extreme cold is relative to the normal climatic lows in a region. Temperatures that drop decidedly below
normal and wind speeds that increase can cause harmfuclihhctors. The wind chill is the apparent
temperature felt oexposed skin due to the combination of air temperature and wind speed.

For extreme cold, temperature is typically measured using Wind Chill Temperature Index, which is providec
by the National Weather Service (NWS). The latest version of the index was implemented in 2001 and it
shovs how cold conditions feel on unexposed skin. The insleavis in Figure 2TheNational Weather

Service JWS) issues a Wind Childvisory if the Wind Chills ebF to-19F are expectedA Wind Chill

Warning issued when wind chills29F or lower are expected.

Figure21 Wind Chill Temperature Index and Frostbit Risk
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Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V*') + 0.4275T(V®6)
Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/01

Extreme cold is a dangerous situation that can result in health emergencies for susceptible people, such
those without shelter or who are stranded or who live in homes that are poorly insulated or without heat.
The elderly and people with disabilities are often most vulnerailgllign21.2% of the population people

are over 65 years old, and %% are under the age of five, ages that are raat risk to health challenges

with extreme temperature$he greatest vulnerability to the town would be a poaatage during a

winter storm, which could temporarily leave many residents without heat.

TheTown ofMillisdoes not collect data for previous occurrences of extreme cold. The best available local
data are for Norfolk County, through the Natio@anters for Environmental Informafidrerewasone
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extreme cold event in February 2007 which caused one death and no injuries or property (Gatdge
36). Four other occurrences in 2015, 2016, and 2017 did not lead to any reported deaths or damages

Table36: Norfolk County Extreme Cold Events, 20@D23

1 0 0

02/03/2007

2/16/2015 0 0 $0

2/13/2016 0 0 $0

2/14/2016 0 0 $0
1/6/2018 0 0 $0

Source: NOAA, Centers for Environmental Information

Extreme temperatures are rmedium frequency evebgsed on past occurrences, as defined by the
Massachusetts State Hazard Mitigation Plan, 2013. Both extreme cold and hot weather events occul
between once in five years to once in 50 years, or a 2 percent to 20 percent chance of occurring each
year.

WILDFIRE HAZARDS

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

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

1 Ground fires are usually started by lightning and burn on or below the forest floor;

1 Crown fires spread rapidly by wind, jumping along the tops of trees.

A wildfire differs greatly from other fires by its extensive size, the speed at which it can spread out from
its original source, its potential to unexpectedly change direction, and its ability to jump gaps such as roads
rivers and fire breaksThe NationalWildfire Coordinating Group (NWCG) classifies the severity of
wildfires based on their acreage as follows:

1 Class A onefourth acre or less;

Class B more than ondéourth acre, but less than 10 acres;
Class G 10 acres or more, but less than 100 acres;
Class D 100 acres or more, but less than 300 acres;
Class E 300 acres or more, but less than 1,000 acres;
Class F 1,000 acres or more, but less than 5,000 acres;
Class G 5,000 acres or more

= =4 4 -4 48 A

These fires can present a hazard where there is the potential for them to spread into developed or
inhabited areas, particularly residential areas where sufficient fuel materials might exist to allow the fire
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the spread into homes. Protecting structures from fire poses special problems, and can stretch firefightin
resources to the limif.heavy rains follow a fire, other natural disasters can occur, including landslides,
mudflows, and floods. If the wild fire destroys the ground cover, then erosion becomes one of several
potential problems.

The most susceptible fuels are pitch pine, scrub oak and oak forests. Topography can affect the behavio
of fires, as fire spreads more easily uphill. The most common caukHires is the carelestisposal of
smoking materials and untended campfires.

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

POTENTIAL WILDFIRE AREAS

The 2023 ResilientMass Plan includes a-stae map that depicts statewide fire risk into eight categories,
from Low to High (Figu&2). Much of Norfolk County is designated as category 4 of 8.

Figure22: 2022 Wildfire Hazard Potential for Massachusetts

Source: Map created by ERG
using data from Northeast-

Midwest Wildfire Risk
Explorer (2022).

2022 Wildfire Hazard Potential for Massachusetts
- .y

1 (Low)

Source: ResilientMass Plan, Map created by ERG using data from Ndidesestt Wildfire Risk Explorer (2022)

The Wildfire Risk map shown in Appendix A shows a more detailedovi®fillis using USDA data for
wildfire risk to communities. Millis is shown to have areas of very low, low, and moderate risk.
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According tdhe MillisFire Chief, there are abo@30 brush fires annugllThe majority of these fires occur

near areas of public open spacthese firesypically result in minimal property damagedathere have

been no deaths as thesult of brush firedn most areas of town, fires are inadvertently caused by
pedestrian recreational use, careless disposal of cigarettes, and by weather conditions such as lack o
rainfall, winds andidgihtning. Most of these fires are small, but some are larger. Trepotential for

severe fires, especially during dry summers and fall months.

POTENTIAL WILDFIRE AREAS
ThelLocal Hazard Mitigation Team identified the followl3gpotentialfire hazard areagTable ). The
numbers correspond to the numberMap 8,0 Ha z a r d Appendixal)s and do not reflect priority

order.

Table J: Norfolk County Extreme Col&vents

Map Area Hazard
Site ID Type

14 Army Corps of Engineers Site #1 Brush Fire
15 Army Corps of Engineers Site #2 Brush Fire
16 Army Corps of Engineers Site #3 Brush Fire
17 Great Black Swamp Brush Fire
18 Acorn and Farm Street Brush Fire
19 Walker Pond and Apple Knoll Farm  Brush Fire
20 Verderber Farm and Conservation Brush Fire
Land
21 High Tension Lines at Village and Brush Fire
Myrtle Street
22 Oak Grove Farm Brush Fire
23 Boggastowe Meadow and North Brush Fire
Causeway
24 Environmental Way Brush Fire
32 Emerson Place Fire Brush Fire
33 Toll Brothers Fire Brush Fire

Less than 1% result in any significant property damage and there have been ne agatresult of brush
fires. The areas with the highestidence of brush fires are the Town Forest and Adams Fatantial
damages from wildfires iNlilliswould depend on the extent and type of land affected. There could be
the need for postire revegetation to restore a burned property, which could cost from a few thousand
dollars to tens of thousands for an extensive area. However, there are no dataihaldfire damages

in the town

There are no recorded wildfire events .BasedonNor f
past occurrences and the Massachusetts Hazard MitigatiowiRines are ofmedium frequencin Millis
events that occur from once in 5 years to once in 50 years (2% to 20% probability per year).

WILDFEESANDCLIMATE CHANGE
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As the climate warms, drought and warmer temperatures may increase the risk of wildfire as vegetation
dries out and becomes more flammable. Increasing frequency of lightning and increasing damage to trees
from pests, can also lead to greater fire risk. B2 Assessment cites anticipated forest health
degradation from increasing wildfire frequency for the Eastern Inland Region, where Millis is located.

INVASIVE SPECIES

The 2018 SHMCA#efinesi nv asi v e s-matve species thamtscauserooane likely to cause harm

to ecosystems, ec on oAsihemove irdoawlhaltatsinyasivie spectes displacd t h ¢
native speciebecausdahey have competitive advantages includingiological controls from their native
habitat. Some of the more recognizable invasive plant species noted in the SHMCAP include Norway maple
garlic mustard, Japanese barberry, black swallowwort, buckthorn, purple loosestrife, water milfoil,
Japanese kneteed, and phragmites. Invasive pests inckemerald ash borerhemlock wooly adelgid,

and the Asian longorned beetle. The Massachusetts Invasive Plant Advisory Group categorizes invasive
severity as either limited prevalence in Massachusetts, partial containment potential, or public health threat

In Millis, the local Hazard Mitigation Team did not raise gpgcificconcernabout invasive specieas
invasive species Millisare of limited prevalence and their impacts are not severe and do not pose a
public health threafThe local Team did not identify the need for mitigation measures related to invasive
species.

NON-CLIMATE INFLUENCED HAZARDS

GEOLOGIC HAZARDS

Geologic hazardsn Massachuseitxcludeearthquakesand landslidesinformation on geologic hazards
in Milliscanbe found on Map 4 in AppendiX.

EARTHQUAKES

Damage in an earthquake stems from ground motion, surface faulting, and ground failure in which weak
or unstable soils, such as those composed primarily of saturated sand or silts, liquefy. The effects of a
earthquake are mitigated by distance and groundterials between the epicenter and a given location.

An earthquake in New England affects a much wider area than a similar earthquake in California due to
NewEngl andds sol iINESHCeEdr ock geol ogy

Seismologists use a Magnitude skal®vn asheRichter Scale to express the seismic energy released by
each earthquakeTte typical effects of earthquakes in various ranges are summaniZeable 3.
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Table 3B: Richter Scale and Effects

Richter
Magnitudes Earthquake Effects

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

Under 6.0 damage to poorly constructed buildings over small regions.
6.1-6.9 Can be destructive in areas up to about 100 km. across where peopl
7.0-7.9 Major earthquake. Can cause serious damage over larger areas.

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

8 or greater

According to the State Hazard Mitigation Plan, New Engapdriences an averagef five earthquakes

per year.From 1668 to 2007, 355 earthquakes were recorded in Massachysbttsst have originated

from the La Malbaie fault in Quebec or from the Cape Anne faultddoaff the coast of Rockpoithe

region has experienced larger earthquakes, including a magnitude 5.0 earthquake in 1727 and a 6.0
earthquake that struck in 1755 off the coas€Cape AnneMore recently, a pair of damaging earthquakes
occurred near Ossipee, NH in 1940, and a 4.0 earthquake centered in Hollis, Maine in Oct@wag01

felt in the Boston areddistorical records of some of the more significant earthquakes in the region are
shown iMable39.

Table39: Historical Earthquakes in Massachusetts or Surrounding Area

Location Date Magnitude
MA - Cape Ann 11/10/1727 5
MA - Cape Ann 12/29/1727 NA
MA 6 Cape Ann 2/10/1728 NA
MA 8 Cape Ann 3/30/1729 NA
MA 6 Cape Ann 12/9/1729 NA
MA 8 Cape Ann 2/20/1730 NA

Location Date Magnitude
MA & Cape Ann 3/9/1730 NA
MA - Boston 6/24/1741 NA
MA - Cape Ann 6/14/1744 4.7
MA - Salem 7/1/1744 NA
MA - Off Cape Ann 11/18/1755 6
MA ¢ Off Cape Cod 11/23/1755 NA
MA - Boston 3/12/1761 4.6
MA - Off Cape Cod 2/2/1766 NA
MA - Offshore 1/2/1785 5.4
MA & 12/25/1800 NA
Wareham/Taunton
MA - Woburn 10/5/1817 4.3
MA - Marblehead 8/25/1846 4.3
MA - Brewster 8/8/1847 4.2
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MA - Boxford 5/12/1880 NA
MA - Newbury 11/7/1907 NA
MA - Wareham 4/25/1924 NA
MA 9 Cape Ann 1/7/1925 4

MA & Nantucket 10/25/1965 NA
MA 8 Boston 12/27/74 2.3
VA dMineral 8/23/11 5.8
MA - Nantucket 4/12/12 4.5
ME- Hollis 10/17/12 4.0
CFWauregan 1/12/2015 3.3
CTFWauregan 1/13/2015 2.6
NHEast Kingston 2/15/2018 2.7

One measure of earthquake risk is ground motion, which is measured as maximum peak horizonte
acceleration, expressed as percentage of gravity %g). The range of peak ground acceleration in
Massachusetts is from 10g to 20g, with a 2% prolitgdof exceedance in 50 yearMillisis in the middle

part of the range for Massachusetts, at 14g to 16g, making it a relatively moderate area of earthquake
riskrelative to the rest athe state(Figure), although the state as a whole is considered to have a low risk

of earthquakes compared to the rest of the country. There have been no recorded earthquake epicenters
withinMillis

Although New England has not experienced a damaging earthquake since 1755, seismologists state tha
a serious earthquake occurrence is possible. There are five seismological faults in Massachusetts, but the
is no discernible pattern of previous earthgsa&long these fault lines. Earthquakes occur without warning
and may befollowed by aftershocks. Most didildings and infrastructure were constructed without specific
earthquake resistant design features.

Earthquakes are a hazard with multiple impacts beyoadbvious building collapguildings may suffer
structural damage which maymay not be readily apparentzarthquakes can cause major damage to
roadways, makingmergency response difficilfater lines and gas lines can break, causing flapdin

and fires.Another potential vulnerability is equipment within structures. For example, a hospital may be
structurally engineered to withstand an earthquake, but if the equipment inside the buildingsengt p
secured, the operations at the hospital could be sevienpcted during an earthquakiéarthquakes can

also trigger landslides.

Earthquakes are a potential townde hazard irMillis, however there have been no recorded earthquake
epicenters in or near to Millishe Towlns v ul ner abi | i ty t manyeolderbuildipgsa k e s
that pre-date the current building code which couldibmpactedin the event of a severe earthquaKée

Town islso concerned about potential vulnerability of the water supply infrastructure.
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Figure23: Massachusetts Earthquake Probability M&p
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Source: MA State Hazard Mitigation Plan 2013

Potential earthquake damages kdillishave been estimated using HAZMSI. Total building damages
are estimated at 8,880,000 for a 5.0 magnitude earthquake andb$2,460,000 for a 7.0 magnitude

earthquake. Other potential impacts are detailed able 46.

According to the Boston College Weston Observatory, in most parts of New England, there is a one in ter
chance that a potentially damaging earthquake wiltwr in a 50 year time period’lhe Massachusetts

State Hazard Mitigation Plan classifies earthquakes as "very low" frequency events that occur less
frequently than once in 100 years, or a less than 1% per ydae.Steering Committee state earthquakes

are not a major concern for the Town.

LANDSLIDES

According to the United States Geological Society (USGS), a landslide describes a process that results i
movement afock, soil, fill, or combination downward and outward by falling, toppling, sliding, spreading

or flowing®i Although gravity acting on an over steepened slope is the primary reason for a landslide,
thereare other contributing factorAmong the contributing factors are: erosion by rivers or ocean waves
over steepened slopes; rock and soil slopes weakened through saturation by snowmelt or heavy rains
earthquakes create stresses that make weak slopes fail; and excess weight fromagaowhuhin or

snow, and stockpiling of rock or ore, from waste piles, or frormrada structures.
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Landslides can result from human activities that destabilize an area or can occur as a secondary impac
from another atural hazard such as floodingn addition to structural damage to buildings and the
blockage of transportation corridors, landslides can lead to sedimentation of water Gygieslly, a
landslide occurs when the condition of a slope changes from stable to unstable. Natural precipitation sucl
as heavy snow accumulation, torrential rain anébffumay saturate soil creating instabilitpaugh 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 conditic
combined with steep slopes and/or heavy rains. Landslides associated with heavy rains typically occur on
steep slopes with permeable soils underlainlbgrtbedrock.

There is no universally accepted measure of landslide extent but it has been represented as a measure o
the destructiveneskble 40 summarizes the estimated intensity for a range of landskdes given
landslide volume, fast moving rock falls have the highest intensity while slow moving landslides have th
lowest intensity.

Table40: Landslide Volume and Velocity

Estimated Volume (R) Expected Landslide Velocity

Fast moving (rock fall) Rapid moving (debris flow) Slow moving (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 6 Very high intensity High intensity Mediumintensity
50,000

>500,000 -- Very high intensity High intensity
>500,000 -- -- Very high intensity

SourceA Geomorphological Approach to the Estimation of Landslide Hazards and Risks in Umbria, ®entral Italy
Cardinali et al, 2002

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

risk of landslide is in western Massachusetts.

Most ofMillishas been classified as having a low risk for landslises Map 4, Appendix B), ante

Local Planning Teastated that they were unaware of aayeas of geologic instabilitylillis is lowying

with few steep slopesnd the Teamconcurshat landslides are not a major threat or occurrenddilirs

Rather, therenay belocalized issues of erosion during construction, as a result of development, or as a
result of clearing vegetation.

Should dandslide occun Millisin the future, the type and degree of impacts would be highly localized,
and the townds vulnerabilities could include de
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road closuresThe value of ptential damages would depend on how mamg whichproperties were
affected. There are no data available on landslide damagesMillis as there are no records of any
damages caused by landslides in tbe/n Injuries and casualties, while possible, would be unlikely given
the low extent and impact of landslidesMiilis

Based on past occurrences and the Massachusetts Hazard Mitigation Plan, landslides are of Low frequenc
events that can oacance in 50 tdl0O0 years (a 1%to 2% chance of occurring each year).

CLIMATE CHANGE AND LANDSLIDES
Changes in precipitation may increase the chance of landslides, as extreme raroeietrgésult in more

frequent saturated soils which are conducive to landslides. Drought may also increase the likelihood o
landslides if loss of vegetation decreases soil stability.
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LAND USE AND DEVELOPMENT TRENDS

Existing Land Use

The most recent land use statistics available from the state are from aerial photography dohé. in 20
Tale 41 shows the acreage and percentage of landategoriegelevant to MillisMore than half of the

land usein Millis is natural lands including 37% forest and 26% wddaforested and nefiorested)
totaling 4,937 acresMedium and low density residential comprise 15% of the land use and commercial
and industrial comprise approximately 2% of the Town or 165 ag¥es.

Table41 Town of Millis, MA Land Use

Land Use Acres Percent
Forest 2922.15 37%
Forested Wetland 1027.75 13%
Wetland 986.87 13%
Medium Density Residential ~ 593.25 8%
Low Density Residential 572.37 7%
Crop Land 429.82 5%
Very LowDensity Res. 274.69 4%
Pasture 229.06 3%
Water 130.84 2%
Golf Course 102.43 1%
Commercial 95.02 1%
Industrial 72.05 1%
MulttFamily Residential 70.58 1%
Open Land 64.43 1%
Mining 55.92 1%
Participation Recreation 51.47 1%
Urban Open 26.07 0%
Junkyards 23.44 0%
Powerline 21.89 0%
Urban Public 21.43 0%
Transportation 20.79 0%
High Density Residential 16.26 0%
Waste Disposal 15.61 0%
Cemetery 13.44 0%
Water-Based Recreation 8.62 0%
Nursery 1.58 0%
TOTAIACRES 7847.84 100%
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Natural, Cultural, andHistoricResource Areas

Millishas experiencednly modest growth sin@00 population where th€010 Census indicated a
population of 7,902eopleand 3,066 housing units. American Community Survey estimates the population
has only increased by 3% with a projected 2016 population of 8,81@ontaining nearly 60% of its

land area as forest and wetlands, Millis retains its simath, rural landscape. It passed the Community
Preservation Act iR006 providing a dedicated source of funding for historic preservation, affordable
housing, open space and recreation. They have completed 13 historic preservation projects, four oper
space and recreation projects and two affordable housing projects.

MILLIS NATURAL ASSETS

Milliscontains 13lesignated scenic roads and important open space and recreation areas blginas
Shattuck Conservation Land, Noon Hill Reservation, Millis Park, and the Charles River Natural Valle
Storage Areas, owned by the Army Corps of Engineers. There ared;g&83ofprotectedland in Millis
constituting 28.96 of the total land area. Of its total aredl,, 984 acres are BioMap2 Core Habitat, of

which nearly 75% is protecteBioMap2 is a program created in partnership with the MA Division of
Fsheries and Wildlife Natural Heritage and Endangered Species Program and The Nature Conservancy
to identify exemplary and important natural ecosystems that support the biodiversity and protect the nature
of Massachusett&Mi | | i sds forest s, swuppdriivaexaemplary oapriatity natutalu r a |
community cores, two threatened species and thr
Bul r us h sWMade} (T)Edtern Pandmns3el (SC),-&lottedSalamander (SC), and Spatterdock
Darner (SC¥ Futher,nearly 60% of Millis isovered by tree canopy. The tree canopy serves as a great
resouce for community health, beadiyability, flood management, and climate resiliertstree canopy
mitigates396,521 pounds of air polltants per year, intercepts 420illion gallons of stornater a year

and sequesters 522,91t6ns of carbon a yeaf:

MILLISIISTORLICASSETS

The Charles River is a prominent natural and recreational amenity which in part has shapesl M
community charact&eginning as an agricultural community, Millis soon emerged as a suburban industrial
town when it incorporated in 1885. Its development and expansion came from the several mills establishec
in Town. The first in 1662 @ogatow Pond. Other mills include the first lace loom in American in 1818,
brickyards, paper mills, canning factories, and other textile operations.

Overall, the town hag95 historic structures registered with the Massachusetts Ristgpsity Most of
these structures are located in the Towns Historic District in the centerTdfeMiltiesbuilding is a singte
family home dating to 1659 called thlwhn Parker Hous®f the 295 historic structuremly two liewithin

a 1% Annual Chance Flood andnewithinthe 0.2% Annual Chance Floddhese include the John Clark
Clay Pits and a private historic residence on Larch Road.

Development Trends

Millis has significant protected land or wetlands that center development and growth in a more clustered
manner. It has had modest growth since ti® Ziensus, though residents appreciate the rural nature of
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the Town, making it an important community asset. And the Town encourages centering future residential
commercial, and industrial in a manner that enhances its natural, rural character and creates more
livability in its center for walking.

In 2000, Millishad a population of 7,902people and 3,066 housing units and this population slightly
decreasedy the2010 census with a population of 7,891 and modest growth in housing to 3,127 housing
units.There was modest growth n the next decd&le2020, the populatiomas 8,565 and there were

3,296 housing units.

New Developmens

MAPC consulted witbwnplanning staff tadentify 17 new developments in MillEhesesitesare listed
in Table shown oMap 8 in Appendix BThe type of development and current status is shown.

Table42 New Development Sites

Map Name Type Status 2024
Site Id

A Boggastowe Country Club Countryclub Completed

B South End Farms Residential Completed

D Hickory Hills Singlefamily homes Completed

E Bridge Street Assisted Living 100+ beds Assisted Completed

Living,MemoryCare

F Private Solar Farm 1375 Main.St  Solar facility Completed

G New Elementary School Replacingld school Completed

H Millis E Community Solar Array Solar facility Completed

I Emerson Place 50 singlefamily homes Permitting

J Off Main Street at Cottage Ave Single family homes Completed

K GAF Site Residential/mixed use Completed

L Kensington Place 12 single family homes Completed

N The Sposmen Lounge Potential Commercial Completed
Commercial Development development

O Mill Brook School Boys school 500 students Completed

P 617-THC Growing facility Permitting

Q 32-248 Main Street 48 Rental apartmens Pending

R Residential 32 units Pending
Cobble Knoll Estate, 1344 Main St. duplex

S Mixed Use- 24 resunits Pending
1060 Main Street Comm. &iding, Media

NEWDEVELOPMENTS IN HAZARD AREAS
Inordertoc har acterize any change in the townds vuln

mapping analysis was conducted which overlaid the developmenn sigdstion to locally identified
hazards,FEMA Flood Zones aather natural hazards. This information is provided so that planners can
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ensure that development proposals comply with flood plain zoning and that careful attention is paid to
drainage issues and other natural hazartisble shows the relationship of thesé riew development
parcels tathe mapped hazardsFEMAlood zonesLocally Identified Hazard Areasind landslides.

Map
Site ID

A
B

mim O

o

10O Zrr X«

nw 10

Table43 New development in Millis in FEMA Flood Zones.

DevelopmentName

Boggastowe Country Club
South End Farms

Hickory Hills
Bridge Street Assisted Living

Private Solar Farm 1375 Main St.

New Elementary School
Millis E Community Solar Array

EmersoPlace

Off Main Street at Cottage Ave.
GAF Site

Kensington Place

The Sportsmen Lounge Potential
Commercial Development.
Mill Brook School

617-THC

32-248 Main Street

Cobble Knoll Estate, 1344 Main St.

1060 Main Street

FEMAFlood
Zone

1% and
0.2% Annual
Chance

1% Annual
Chance

0.2% Annual
Chance
0.2% Annual
Chance

1% Annual
Chance

Local
Identified
Hazards

Brush Fire

Brush Fire
Brush Fire

Tornado

Brush Fire

Brush Fire

Landslide

Low
Low

Low
Low
Low

Low
Low

Low

Low
Low

Low
Low

Low
Low

Low
Low
Low

Five of the X development sites are partially located in a FEMA zone, typically a part of the site that is

not built onA n y

devel

opments in

t hese

areas

mu s t

me et

zoning bylaw to minimize impacts of floodiAly.of the development sites are located in the area

designated as

landsidesWithmrespedt & mverage annwalrsnowfall, all of the

development sites are within the zone of 36 to 48 inches average annual snowfall. With respect to wind,
there is no variation across the town of Midispevelopment sites townare in the same category,
which has a 10§ear wind maximum speed of 110 miles per hour.
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Critical FACILITIES BKafrastructure in Hazard Areas

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

day care centers, etc.Jhereare 67 facilities identified irMillis These are listed ifable 44 and are

shown on the maps in Appengix

Explanation of Columns in Tablé4

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

1 Column 2: Nam&he second column is the name of the site. If no name appears in this column, this
information was not provided to MAPC by the community.

I Column 3: TypeTlhe third column indicates what type of site it is.

1 Column 4Locally Identified Hazafthis column indicates whether the critical infrastructure is within a |
area identified by the local steering committee. It includes local areas of flooding, brush fire, and ot
hazards like tornados.

1 Column5: FEMA Flood Zohéhe f i fth column addresses the
means that the site is not within any of the mapped risk zones on the Flood Insurance Rate Maps (
maps). If there is an entry in this column, it indicates the type of dioed z

1 Column 6Landslide Riskhe fourth column indicates the degree of landslide risk for that site. This
information came from NESEC. The landslide information shows areas with either a low susceptib
moderate susceptibility to landslides based on mapping of geologitahfions. This mapping is highly
general in nature. For more information on how landslide susceptibility was mapped, refer to
http://pubs.usgs.gov/pp/pl1183/ppl1183.html

1 Column 7Snowfall Areas designated "low" receive an annual average of 36.1 to 48.0 inches of sno\
Areas designated "high" receive an annual average of 48.1 to 72 inches of snow, as shown on Maj
Appendix B.
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Table44 Critical Facilities and Relationship to Hazard Areas

Local ID Hazard FEMA Flood Zone

Critical
Infrastructure ~ Name TYPE
Map 1D
1 Myrtle Street Bridge Bridge No
2 PleasanStreet/Dean Street Bridge Bridge No
3 Norfolk Road Bridge Bridge No
4 Forest Road Bridge Bridge Flooding
5 Main Street Bridge Bridge No
6 Dover Road Bridge Bridge No
7 gtr.chard Street Bridge at 312 Orcharc Bridge No
3 gtrchard Street Bridge at 219 Orcharc Bridge No
9 gtrchard Street Bridge at 84 Orchard Bridge No
10 Middlesex Street Bridge Bridge No
11 Plain Street Railroad Bridge Bridge No
12 Dover Road Tressel Bridge No
13 T Mobile Cellular Tower Communication TowseFuture site  No
14 Verizon Transfer Station Communications No
. . . Communications Repeaters
15 Main Public Safety Radio Repeater JAntennas P No
16 Public Safety Satile Radio Receiver gg;nerggquithﬁgﬁnas No
17 Cingular Cellular Tower Communications Tower No
18 Richardson Pond Dam Dam No
19 Woodside Montessori Academy Daycare Other
20 Department of Public Works Department of Public Works No
21 Willowbrook Manor Elderly Housing No
22 Millis Housing AuthKennedy Terrace Elderly Housing No
23 Millis Housing AuthH. King Terrace  Elderly Housing No
24 Town Hall EOC- Primary No
25 Fire Station #2 Fire Station No
26 Fire Station #1 Fire Station No
27 Fuel Station Fuel Depot No
29 Millis Family Health Center Medical Facility No
30 Amvets #495 Place of Assembly No
32 American Legion #208 Place of Assembly No
33 Church of Christ Place of Worship No
35 St.Thomas Church Place of Worship No
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AE: 1% Annual Chance of Floodin
AE: 1% Annual Chance of Floodin
AE: 1% Annual Chance of Floodin
AE: 1% Annual Chance of Floodin
AE: 1% Annual Chance of Floodin
AE: 1% Annual Chance of Floodin

AE: 1% Annual Chance of Floodin
AE: Regulatory Floodway

AE: Regulatory Floodway

AE: Regulatory Floodway

No

AE: 1% Annual Chance of Floodin
No

No

No

No

No
X: 0.2% Annual Chance of Floodir
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Landslides

Low
Low
Low
Low
Low
Low

Low
Low

Low

Low
Low
Low
Low
Low

Low

Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Average
Snowfall

36-48 in
36-48 in
36-48 in
36-48 in
36-48 in
36-48 in

36-48 in
36-48 in

36-48 in

36-48 in
36-48 in
36-48 in
36-48 in
36-48 in

36-48 in

36-48 in

36-48 in
36-48 in
36-48 in
36-48 in
36-48 in
36-48 in
36-48 in
36-48 in
36-48 in
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Critical

Infrastructure Name TYPE Local ID Hazard FEMA Flood Zone

Map ID

36 Police Police Station No No

39 Happy Hours Preschool School No No

40 Woodside Montessori Academy School Other No

41 Millis Middle/HighSchool School No No

42 Clyde Brown Elementary School School No No

44 Sewer Pumping Station Sewer Treatment Plant No No

45 Sewer Pumping Station Sewer Treatment Plant No No

46 Sewer Pumpingtation Sewer Treatment Plant No No

47 Sewer Pumping Station Sewer Treatment Plant Brush Fire No

48 Private Sewer Pumping Station Sewer Treatment Plant No No

49 Private Sewer Pumping Station SewerTreatment Plant No No

50 Life Experience School Special Needs Facility for Adults No No

51 Millis Town Hall Town Hall No No

52 Millis Animal Hospital PC Veterinary Facility No No

53 Main StreeWeterinary Hospital Veterinary Facility No No

54 Water Tank Water Storage Tank No No

55 Water Tank Water Storage Tank No No

56 Water Treatment Facility Water Treatment Facility No No

57 Water Treatment Facility Water Treatment Facility Brush Fire No

58 Well # 1 & 2 & PFAS Treatment Well & PFAS Treatment Facility No AE: 1% Annual Chance of Floodin
59 Well #3 Well No AE: 1% Annual Chance of Floodin
60 Well #4 Well Brush Fire AE: 1% Annual Chance of Floodin
61 Well #5 Well No AE: 1% Annual Chance of Floodin
62 Well #6 Well No AE: 1% Annual Chance of Floodin
63 The Ashram Place of Assembly No No

64 AelSchunon Congregation Place of Assembly No No

65 TANGERINIS FARM No No

66 Communications Tower Cell Tower, 121Norfolk Road

67 Anthology Assisted Living Assisted Living facility

68 Regency at the Glen 3 Sewerlift stations, 84 Orchard £

69 Sparhawk Academy Private Boys School, 376 Orchart
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VULNERABILITY ASSESSMENT

The purpose of the vulnerability assessment is to estimate the extent of potential damages from natural
hazards ofvarying types and intensities.vulnerability assessment and estimation of damages was
performed for hurricaes, earthquakes, and floodinghe methodology used for hurricanes and eartkegia
was the HAZUBIH softwareThe methodology for flooding was developed specifically to address the issue
in many of the communities where flooding was not solely related to location within a floodplain.

Introduction to HAZLNSH

HAZUSMH (multiplehazards) is a computer program developed by FEMA to estimate losses due to a
variety of natural hazards. The following overview of HAKIBSs taken from the FEMA website.

0 H A ZMHSs a nationally applicable standardized methodology and software program that
contains models for estimating potential losses from earthquakes, floods, and hurricane winds.
HAZUSMH was developed by the Federal Emergency Management Agency (iiEdAgontract

with the National Instiaubf Building Sciences (NIBRSgs estimates produced by HARUSare

based on current scientific and engineering knowledge of the effects of hurricane winds, floods anc
earthquakes. Estimating losses is essentlatisiormaking at all levels of government, providing a
basis for developing and evaluating mitigation plans and policies as well as emergency
preparedness, response and recovery planning.

HAZUSMH uses statef-the-art geographic information system (GIS) software to map and display
hazard data and the results of damage and economic loss estimates for buildings and infrastructur
It also allows users to estimate the impacts of hurricads,ilbods and earthquakes on

popul &t i ons. 0

There are three modules included with the HAAd Software: hurricane wind, flooding, and earthquakes.
There are also three levels at which HAEABScan be run. Level 1 uses national baseline data and is the
quickest way to begithe risk assessment procéls.analysis that follows was completed using Level 1
data. Level 1 relies upon default data on building types, utilities, transportation, etc. from natiabakdsat

as well as census dat&/hile the databases include a wealth of information onrthen ofMillis it does not
capture all relevant informatioim fact, the HAZUS training manual notes that the defaulidata 0 s u b j €
a great deal of uncertainty.é

However, for the purposes of tpian, the analysis is usefthis plan is attempting to generally indicate the
possible extent of damages due to certain types of natural disasters and to allow for a comparison betwee
differenttypes of disasterd herefore, this analysis should be considered to be a starting point for
understanding potential damages from the hazards.
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Estimated Damages from Hurricanes

The HAZUS software was used to model potential damages to the community from a 100 year and 500
year hurricaneevent; storms that are 1% af2% likely to happen in a given year, and rougbtyuivalent

to a Categoy 2 and Category 4 hurricandhe damages caused by these hypothetical storms were
modeled as if the storm track passed directly through the Town, bringing the strongest winds and greates
damage potential.

Though there are no recorded instances of a hurricane equivalent to a 500 year storm passing through
Massachusetts, this model was included in order
help planners and emergency personnel evaluaterpacts of storms that might be more likely in the

future, as we enter into a period of more intense and frequent storms.

Table 45 Estimated Damages from Hurricanes

Hurricanes Category 2  Category 4
Building Characteristics

Estimated totahumber of buildings 2,000
Estimated total building replacement value $1,061,000,000

Building Damages

# of buildings sustaining minor damage 107 512

# of buildings sustaining moderate damage 9 90

# of buildings sustaining severe damage 0 5

# of buildings destroyed 0 2
Population Needs

# of households displaced 0 5

# of people seeking public shelter 0 1
Debris

Building debris generated (tons) 4,584 11,554
Tree debris generated (tons) 3,154 2,457

# of truckloads to clear buildingdebris (25 ton trucks) 15 68
Value of Damages

Total property damage (buildings and content) $6,679,290 $23,294,330
Total losses due to business interruption $ 260,600  $1,573,110
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Estimated Damages from Earthquakes

The HAZUS earthquak®dule allows users to define an earthquake magnitude and model the potential
damages caused by that earthquake as if its epicenter had been at the geographic center of the study are
For the purposes of this plan, two earthquakes were selected: rdagn@iiand a magnitude 7.0.

Historically, major earthquakes are rare in New England, though a magnitude 5 event occurred in 1963.

Table465 Estimated Damages from Earthquakes

Earthquakes Magnitude Magnitude 7.0
5.0

Building Characteristics

Estimated total number of buildings 4,000

Estimated total building replacement value $1,060,000,000

Building Damages

# of buildings sustaining slight damage 208 862

# of buildings sustaining moderate damage 50 854

# of buildings sustaining extensive damage 6 325

# of buildings completely damaged 1 395

Population Needs

# of households displaced 5 526

# of people seeking public shelter 2 255

Debris

Building debris generated (tons) <100,000 120,000

# of truckloads to clear debris (@ 25 tons/truck) 40 4,920
Value of Damages (Millions of dollars)

Total property damage $9,880,000 $462,230,000
Total losses due to business interruption $1,540,000 $80,230,000
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Estimated Damages frorRlooding

The HAZU8ooding module allows users model pfaential damages caused by a 100 Year Flood event
and a 500 Year Flood event.

Table47 Estimated Damages from Flooding

Flooding 100 Year Flood 500 Year Flood
BuildingCharacteristics

Estimated total number of buildings 2,911

Estimated total building replacement value $1,061,000

Building Damages

# of buildings sustaining moderate damage 13 12

# of buildings sustaining extensive damage 0 1

# of buildings substantiallydamaged 0 0
Population Needs

# of households displaced 65 26

# of people seeking public shelter 23 70
Valueof Damages

Total property damage $6,090,000 $7,870,000
Total losses due to business interruption $10,000 $20,000
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SECTION: HAZARD MITIGATION GOALS

TheMillisLocal Hazard Mitigation Planning Team reviewed and discussentitfgtiongoals from the
2018 Hazard Mitigation PlanThe Team determined that thgealscontinue to reflect the mitigation
priorities of the towand one new goal was added to address vulnerable and Environmental Justice
populationsThe local team adopted the following updated list of goatsliis 2024 updated plarAll

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

GOAL 1:

GOAL 2:

GOAL 3:

GOAL 4:

GOAL 5:

GOAL 6:

GOAL 7:

GOAL 8:

GOAL 9:

GOAL 10:

Prevent and reduce the loss of life, injury, public health impacts and property damages
resulting from all major naturahzards.

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

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

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

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

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

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

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

Consider the impacts of climate change and incorporate climate mitigation and
adaptation in hazard mitigation planning.

Incorporate environmental justice considerations throughout naturalrhaizgatibn,
includingn supportingind outreach toclimate vulnerable populationdentificationof
hazard impacts, ancelated mitigation measures.
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SECTON: EXISTING MITIGATION MEASURES

The existing protections in the TowMdlisare a combination of zoning, land use, and environmental
regulations, infrastructure maintenance and drainage infrastructure improvement projects. Infrastructur
maintenance generally addresses localized drainage clogging problems, while large scaléy capac
problems may require pipe replacementmvert elevation modificationBhese more expensive projects

are subject to the capital budget process and lack of funding is one of the biggest obstacles to completion
of some of these.

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

FLOODRELATED HAZARIEXISTING MITIGATION

Millisemploys a number giractices to help minimize potential flooding and impacts from flooding, and
to maintain eisting drainage infrastructurgxisting towswide mitigation measures include the following:

1 Participation in the National Flood Insurance Program §WHlIR) participates in the National Flood
Insurance ProgranNFIP provides access to funds in the case of flood related danicajds.
provides an overview of NFIP information for the Town of Millis.

Table48 National Flood Insurance Policy Statistics for Millis

Flood insurance policies in force 19
Coverage amount of flood insurance policies $5,280,000
Total lossepaid $15,653.44
Total losses (dibsses submitted regardless of the status) 13
Substantial Damage claims ppid 0

Source:FloodIinsuranc®rogramCommunity Information System, provided by MA DCR

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

1 Catch Basin Cleagi@ All 984 catch basins are cleaned once a year. This includes about 100 new
catch basins located along Rt. 109 between Millis and Medfield and catch basins from two new
developments. This service is contracted out.

1 Street Sweepir@All streets are swept at least once per year or as needed in select af¢asn.
TheDepartment of Public WorKPPW)beginsstreet sweepin@s soon as possibkach spring.
According to JamddcKay Assistant DP\WWirector, the towhas sufficient equipment for sweeping
and does the sweeping-house.

1 Roadway Treatmedd he Highway Departmestind the roads in the winter, but not in excessive
amounts. They mix magnesium chloride with salt to work faster at colder temperatures.

1 Enforcement of the State Building @ddes Massachusetts State Building Code contains many detailed
regulations regarding wind loads, earthquake resistant design;fiamadingand snow loads.

1 Stormwater Bylaw arteinterprise Fundl Millis has instituted a stormwater bylaw requiring all
construction to submit a stormwater management plan as part of the permitting process. The Town alsc
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voted to institute a stormwatenterprise fundn 2018 to finance stormwater infrastructure and
managerant in compliance witiational Pollution Discharges Elimination Syd@npermits.

Community Preservation Act (GPR)e town adopted th€PA permitted by Massachusetts General
Law Chlpter 44B, Sections 3 throughin)May of 2006.CPA establishes a dedicated funding source,
derived from a 1% surcharge on the annual property tax and state matching funds, for the purpose
of preserving open space, historical preservation, community housing and recreation.

Infrastructure ImprovemedtsVithin the past 5l0 years, the town upgradechuc h of t he
infrastructure such aslverts bridges, roads, and drainage systems. Some of these improvements
include:

1 Enlarged the culvert on Route 109/Main Street, north of Farm Street
1 Replaced the pump station at Dover and Main Street

1 Raised a portion of Route 109/Main Street

1 Replace the Norfolk Bridge (pending project)

Regulations and Bgpwsd The town has adopted mangguhtions and biawsthat serve to reduce
flooding, preserve open space, and protect the communitynixtumalhazards. Brief descriptions of
townwide regulations, bylaws, and ordinances iauded in Appendix.F

DAM FAILUREXISTINGJAITIGATION

The Massachusetts Department of Conservation and Recreation decommissioned the public dams in tl
Town of Millis and this is no longer a hazard. However, the Town of Millis has the following in place for
dam failure:

T

)l
)l

DCR dam safety regulatiégné | | dams are subject to the Divi s
dam safety regulations. The dams must be inspected regularly and reports filed with the DCR Office
of Dam Safety.

Permits required for construci@tate law requires a permit for the construction of any dam.

The Comprehensive Emergency Management ReeGEMP addresses dam safety.

WINDRELATED HAZARIEXISTING MITIGATION

T

Massachusetts State Building @oliee town enforces tidassachusetts State Building Code whose
provisions are genergladequateenough tanitigatemost wind damageT he codeds pr ov
the most cogffective mitigation measure against tornados given the extremely low piitbabil
occurrencdf a tornado were to occur, the potential for severe damages would be extremely high.

TreeTrimming The local electric company, NStar, conducts regular tree trimming. The town responds
to downed tree limbs caused by winds, lightning strike reports and other weather related incidents.

WINTERRELATED HAZARIBEXISTING MITIGATION

T

Show disposd The town does not do any snow disposal except for removing snow at the library.
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1 Roadway Treatment$he town uses a mixture of sand and salt with a bit more salt in the mix. This is
done to minimize the amount of sand that enters catch basins and streams. The area nélerGlenn
is only lightly salted due to residential wells.

FIRERELATED HAZARIEBEXISTINGAITIGATION

1 Permits Required for Outdoor Burrdnghe Fire Department requires a written permit for outdoor
burning. The propertgwner must come into the Fire Station, fill out a form and pay a $15.00 fee.

1 Subdivision Reviéda he Fire Department is involvedariewing 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.

EARTHQUAKE HAZARIEXISTING MITIGATION

1 Massachusetts State Building Gbdée State Building Code contains a section on designing for
earthquake loads (780 CMR 1612.0%ection 1612.1 states that the purpose of these provisions is
0Oto minimize the hazard t o -buldingstricturesptoioctegsathet s
expected performance of higher occupancy structures as compared to ordinary stamtutes,

(

i mprove the capability of essential facilitie:

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

considered to be I0lpy ujdestti fainedd & cfomrontiltea pr ot e «

states that absolute safety and prevention of damage, even in an earthquake event with a reasonable

probability of occurrence, cannot be achieved economically for most buildings.

1 Comprehensive Emergency ManagemedtPiartown does have an evacuation plan as specified in
its Comprehensive Emergency Management Plan (CEMP).

LANDSLIDE HAZARIEBEXISTING MITIGATION

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

MULTIHAZARD MITIGATION MEASURES

1 Massachusetts State Building Gbdée State Building Code contains a section on designing for
earthquake loads (780 CMR 1612.0%ection 1612.1 states that the purpose of these provisions is
oto minimize the hazard t o -buldingstriacturesptoioctegsathet s
expected performance of higher occupancy structures as compared to ordinary stamtutes,

(

i mprove the capability of essential facilitie:

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

considered to be I0lpy ujdextti faineld & cfomrontiltea pr ot e

states that absolute safety and prevention of damage, even in an earthquake event with a reasonable
probability of occurrence, cannot be achieved economically for most buildings.

Section 1612.2.5 sets up seismic hazard exposure groups and assigns all buildings to one of these

groups according to a Table 1612.2.5. Group Il includes buildings which have a substantial public

hazard due to occupancy or use and Group Il are thos#irmgsl having essential facilities which are
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required for postarthquake recovery, including fire, rescue and police stations, emergency rooms,
powergenerating facilities, and communications facilities.

1 MultiDepartment Review of Developmi@nkdultiple departments, such ta® Town Administrator,
Planning, Zoning, Health, Highway, Fire, Police, and Conservation, review all subdivision and site plans
prior to approval.

1 Comprehensive Emergency Management Plan §dBMB) community in Massachusetts is required
to have a Comprehensive Emergency Management Plan. These plans address mitigation,
preparedness, response and recovery from a variety of natural anehmade emergencies. These
plans contain important infoation regarding flooding, dam failures and winter storms. Therefore,
the CEMP is a mitigation measure that is relevant to many of the hazards discussednnTthes pl
CEMP is available online through seeaapess for town personnel.

COMPILATION OF EXISTING MITIGATION

Table 49 belowsummarizes the many existing natural hazard mitigation measures already in place in
Millis Any changes to these since the 1018 plan are noted, as are any changes or revisions the local
Hazard Mitigation Team has identified the need for.
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Mitigation Measure

Table49 Existing Hazard Mitigation Measures in Millis

Description

Changes since the 2018 Plan?

Effectiveness /

Improvements Needed?

FLOOD RELATED HAZARDS

1)

The town participates in
NFIP and has adoptetie
effectiveFIRM maps.

The Town complies with the NFIP by enforcing flood
regulations, maintaining 4@-date floodplain maps, an
providinginformation to property owners and builders
regarding floodplains and building requirements.

NO

FEMA has published Preliminary Flood Insu
Rate Maps (FIRM) that are scheduled to go

effect in January 2025. The Town will need t
amend its floodplain bylaw to reflect the new

3)

AnnualCatch Basin Cleanir

service isontracted out.

revised to meet theequirements of the
MS4 permit

FI RM6s once they are
also #7 below for other @nges).
All streets are swept at least once per year or as The street sweeping program has been |Effective
2) AnnualStreet Sweeping |n€eded in select area beginning annually each Sprinjrevised to meet the requirements of the
The town hasufficient equipment and does the swee|MS4 permit.
inhouse.
All 984 catch basins are cleaned once a year. This |Catch basin cleaning program has been|Effective

4)

Stormwater Bylaw and
Enterprise Fund

Millisestablishedh stormwater bylaw requiring all
construction to submit a stormwater management pl
part of the permitting process. The Town also voted
institute a stormwater enterprise fund in 2018 to fina
stormwater infrastructure and management in comp|
withthe MS4 Stormwater Permit

Stormwater Fee has been adopted by th
town. Stormwater Enterprise Fund provi
additional resources to manage and
improve stormwater infrastructure and
requirements of the MS4 permit.

Consider adopting stormwater fee credits for
properties that provide ogite mitigation of

stormwater impacts. MAPC to provide a repq
on options for structuring a fee credit prograr

5)

Community Preservation A

The town adopted the CPA in 2006. CPA establishe
dedicated fund, derived from a 1% surcharge on the
property tax plusstate matching funds, for the purpos
of preserving open space, historical preservation,
community housing and recreation.

NO

Effective
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Mitigation Measure

6) Infrastructure Improvemen

Table49 Existing Hazard Mitigation Measures in Millis

Description

Within the past 10 years, the town upgraded much g
infrastructure such as culverts, bridges, roads, and
drainage systems. Some of these improvements inc
A Enlarged the culvert on Route 109/Main Street, ng
Farm Street

A Replace the pump station at Dover and Main Streg
A Raised a portion of Route 109/Main Street

A Replace the Norfolk Bridge (pending project)

Changes since the 2018 Plan?

Replacement of the pump station at DoV
Street is in progress. The Town is waitin
funding from the developer for this.

Other projects since the 2018 Plan:

1 Replacement of culvert at Birch Streg
1 Two new water treatment facilities
i Booster station at Walnut Street

The townds consult
Flood Resiliency Plan that identifies thre
priority projects to upgrade the stormwat
system and mitigate flooding.

The Town patrticipated in a regional floog
modeling project for the Charles River
watershed that identifies potential future
impact of increased precipitation due to
climate change.

Effectiveness /
Improvements Needed?

Implement priority recommendations of the |
Flood Resiliency Plan.

Continue to participate in the Charles River
Climate Compact and identify local projects {
implement in future years.

7) Regulationand By-Laws

The town has adopteskveralregulations and bylaws
that serve to reduce flooding, preserve open space,
protect the community from natural hazaldeese
include theSpecial Flood Hazard Distritite Water
Protection Districts, Wastewategulations and
Stormwater regulationBrief descriptions dheseare
included in Appendix F.

NO

Due to the Prelimina
Town will need to amend its Floodplain Zoni
bylaw to meet the requirement of a new sate
Model Floodplain Zoning bylaw prepared by
the Dept. of Conservation and Recreation (D
MAPC is currently assisting Trown with
preparing the amended Floodplain bylaw,,
which is planned to be sent to the Spring 20!
Town Meeting for a vote of adoption.
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Mitigation Measure

Table49 Existing Hazard Mitigation Measures in Millis

Description

Changes since the 2018 Plan?

Effectiveness /
Improvements Needed?

DAM RELATED HAZARDS

8) DCRDam Safety Regulations| All dams are subject to theept. of Conservation and |[NO Effective
Recreationds dam safety
inspected regularly and reports filed with the Office ¢
Dam Safety.

9) Construction permits required Statelaw requires a permit for the construction of an|NO Effective

dam.

WIND RELATED HAZARDS

10) Tree trimming

The local electrigtility company, NStar, conducts regt
tree trimming. The town responds to downed tree liy
caused by winds, lightnistrike reports and other
weatherrelated incidents.

Tree trimming is conducted by the Town
along with utilities NStar and Eversource
The Town increased its tree trimming eff
over the last several years, with a
$150,000 special appropriation, in
conjunction with Eversource.

Consider continuing enhanced tree trimming
efforts given the increased frequency of sevq
storms causing tree damage and power
outages.

WINTER RELATED HAZARDS

11) Snowremovaloperations
roadway treatments

The town uses a mixture of sand and salt with a bit 1
salt in the mix. This is done to minimize the amount
sand that enters catch basins and streams. The are:
GlennHlen is only lightly salted due to residential we

Snow has been cleared from sidewalks
the Glen Ellen area. About two miles of
sidewalks are cleared to provide access
schools.

Effective

12) Snow Disposal

The town does not do any snow disposal except for
removing snow at the library.

NO

Effective
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Table49 Existing Hazard Mitigation Measures in Millis

Mitigation Measure Description Changes since the 2018 Plan? Effectiveness /

Improvements Needed?

BRUSHFIRE HAZARDS

13) Open burning permits requirg The Fire Department requires a permit for outdoor |[Outdoor burning fee is $5.00 Effective
burning. The propertgwner must fill out a form and p
a $15.00 fee.
14) Fire Department reviews all | The Fire Department is involved in reviewing subdiviNO Effective
de]:/elopment plantor fire plans from conceptual design through occupancy to
safety

ensure that there is adequate access for fire trucks 4
an adequate water supply.

15) Public educatioon fire safety | TheFire Department provides public education on its vee NO Effective

GEOLOGIC HAZARDS

16) MA State Building Code |The State Building Code contains a section on desigNO Effective
for earthquake loadsSection 1612.2.5 sets ggismic
hazard exposure group&roup Il includes buildings
which have a substantial public hazard due to occupg
and Group lll are buildings having essential facilitieg
required for postearthquake recovery, including fire,
rescue and police stations, emergency rooms, powe
generating facilities, and communications facilities.

17) Maximum slope requirement{ The subdivision regulations do have maximum slopg NO Effective
for developments requirements for new roads
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Table49 Existing Hazard Mitigation Measures in Millis

Mitigation Measure Description Changes since the 2018 Plan? Effectiveness /
Improvements Needed?
MULTHHAZARDS
18) Massachusetts State Buildin¢ The Massachusetts State Building Code contains m{NO Effective
Code detailed regulations regarding wind loads, earthquak
resistant design, floggroofing androof snow loads.
19) Multidepartment review of | Multipletowndepartments, such as the Town NO Effective
developments Administrator, Planning, Zoning, Health, Highway, F
Police, and Conservation, review all subdivision and
plans prior to approval.
20) Comprehensive Emergency | These plans address mitigation, preparedness, resp|NO The Town is beginning the process of updati

Management Plan (CEMP)

and recovery from a variety of natural and marade
emergencies. These plans contain important inform
regarding flooding, dam failures and winter storms.
Therefore, the CEMP is a mitigation nreathat is
relevant to many of the hazards discussed in this ple
The CEMP is available online through secure acces;
town personnel.

its CEMP. The Local Emergency Planning
Committee has been convened for this task

21) Public education

Emergency Preparedness public education on website

This is a work in progress

Complete this task.

22) Reverse 911

Reverse 911 to notify residents of emergencies

The town in thprocess of switching this
service to RAV.

Effective

Planning Committee (LEPC

regional committee for Norfolk County

35) Backup generators All municipal buildings and schools have generators|NO Upgrade the generator at Veterans Memoria|
Building (Town Hall).
36) Local Emergency Managem¢ The town has an active LEPA and also participate ifNO Effective
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MITIGATION CAPABITIES AND LCAL CAPAQIY FOR IMPLEMENTATION

Under the Massachusett s dWllisisathorized to addpoamderonRu | e, 6
time to time amend a numberlofo ¢ a | byl aws and regul ations that
mitigate natural hazards. These include Zoning Bylaws, Subdivision and Site Plan Review Regulations,
Wetlands Bylaws, Health Regulations, Public Works regulations, and local enfaytémecsitate

Building Code. Local Bylaws may be amended each year at the annual Town Meeting to improve the
townds capabilities, and changes to most regul
authorized board or commission, such aslédmaiRg Board or Conservation CommisBmnexample,

in 2024 the Town is preparing to amend its Floodplain Zoning District Bylaw to reflect the new Flood
Insurance Rate Maps expected in 2025, and to meet the new requirements of the Massachusetts Model
Floodplain Bylaw.

The Town dflillishas recognized several existing mitigation measures that require implementation or
improvements, and has the capacity within its local boards and departments to address these. The
MillisDepartment of Public Works will address the needs for catch basin cleaning, repairs and
upgrades to drainage infrastructure. The town
Plan and implementation of the Zoning Ordinance, FloodplaictDastd Subdivision Rules and
Regulations. THeonservation Commission will oversee implementation of the WB#laawlsand the

Open Space Plaihe Deprtmen of Public Work®versee the Stormwater Enterprise Fund and
stormwater infrastructure improvements.
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SECTION:7MITIGATION MEASURES FRDINE2018 PLAN

IMPLEMENTATIORROGRESS ONHEPREVIOUS PLAN

At a meeting of theMillisHazard MitigationLocalPlanning TeanTown staff reviewed the mitigation
measures identified in the 2BMillisHazard Mitigation Plan and determined whether each measure

had been implemented or deferred. Of those measures that had been deferred, the committee
evaluated whether the measure should be deleted or carried forward into this Hazard Mitigation Plan
2024 updated plan. The decision on whether to delete or retain a particular measure was based on
the committeeds assessment of the continued re
deferral of action on the measure was due to the inabilith@fftown to take action on the measu

T

able 50 summarizes the status afigation measures from the 20plan that are being continued as

part of the 24 update.

Millis has made considerable progress on implementing mitigation measures identified it8the 20
Hazard Mitigation PlarnThsinclude completion of five recommended mitigation measures and partial
completion of eight others:

Completed Mitigation Measures since the 2018 Plan
5) Update Open Space and Recreation Plan

6) Revisions to Development Bylaws and Regulations
9) Larch RoatRoad Elevation and Culvert Enlargement
10) Water-Related Public Education on4pomt pollution
23) Investigate separatmetering for outdoor watering

Partially Completed Mitigation Measures since the 2018 Plan

1) Farm and Pleasant Stre@eaver Control

4) Protection of Open Space

7) Drainage Improvement/Detention Basin Village and Birch Street

13) Acquire ATVs to fight remote brush fires

14) Cart Path Restoration

19) Earthquakgproof the drinking water supply infrastructure

24) Institute tree trimming program and collaborate with utilities.

25) Emergency Communication for toparability especially with Police, Fire, and DPW.
26) Implement Municipal Vulnerability Preparedness plan

The local Team reviewed the remaining mitigation recommendations not yet completed, and determined
that one will not continue to be included in the 2024 updated plaerecommendation todapt a

75-foot required setback regulation for new developmeas reevaluated and found not to be a
relevant measure for Millis.
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The Team also reviewed the priorities for each mitigation recommendation in the 2018 plan and
determinedhat four of them will have revised priority rankings in the 2024 updated plan:

1) Farm and Pleasant StreBeaver Control HIGH > MEDIUM
8) Island Road elevatigculvertenlargement LOW > HIGH

9) Larch Roaetlevatioriculvertenlargement  MEDIUM> LOW
22) Site Design to increase tree plantings neaHIGH > MEDIUM
buildings, parking areas, public ways

Nine mitigatioomeasuraot yet completeavill e carried forward into this 2024 updated, plan, and the
Town will focus on efforts to implement these during the neyeavelanning perid.

Moving forward into the next five year plan implementation period there will be more opportunities to
i ncorporate hazard mitigat i on The ohallengdsthe ToWwnofagesd s
in implementing these measures are primarily due to limiteithduand available staff timeThis plan
should help the Town prioritize the best use of its limited resoureefdoced mitigation of natural
hazards.
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Table50 Status of MitigatiorRecommendations from the 2018 Plan

Mitigation Priority in 2018 Plan/  CURRENT STATUS 2024 PLAN UPDATE

Measure Description 1. Completed 1. Retain asis in.the 2024 Plan?
2. Partially Completed (Describe) 2. Keep andRevise for 2024 Plan?

3. Not Completed (Reasons/Constraints?) 3.Change Priority for 2024 Plan?
4. Delete from the 2024 Plan?

FLOODNGMITIGATION

1) Farm and Pleasant StreeBeaver MEDIUM Partially completed installed beaver defender at o
. Retain in 2024 Plan
Control openings of structure
2) Dover Road MitigationLevy on the HIGH:
abutting Maple Swamp Repair culvert Not completed Retain in 2024 Plan

under Route 109
3) Dover RdMitigation-Floodgate on the | HIGH

upstream dam Not completed Retain in 2024 Plan

4) Protection of Open SpacdgTown MEDIUM Partiall letedThe T ired 23

bought land on Main Street, Tresca artially compiete N € fownacquire acre Retain in 2024 Plan
Baun property on Village Street

property)

5) Update Open Space and Recreation | HIGH Completedd OSRP Updated in 20219. Retain in 2024 Plan

Plan Next plan update due in 2026 (every 7 years)

6) Revisions to Development Bylaws an¢ MEDIUM Completed,Town adopted Stormwater Bylaw in

Regulations 2019, and the Select Board will soon update the

regulations. The Town also adopted a Stormwate Delete for 2024- completed
Enterprise Fund for a dedicated revenue source t
manage and improve the stormwater system.
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Mitigation
Measure

Table50 Status of MitigationrRecommendations from the 2018 Plan

Priority in 2018 Plan /
Description

CURRENT STATUS

1. Completed

2. Partially Completed (Describe)

3. Not Completed (Reasons/Constraints?)

2024 PLAN UPDATE

1. Retain asis in the 2024 Plan?
2. Keep andRevise for 2024 Plan?

3.Change Priority for 2024 Plan?
4. Delete from the 2024 Plan?

7) Drainage Improvement/Detention
Basin Village and Birch Street

HIGH: Repaving the road in 2018

Partially Completed Town repaired the catch bas
and did engineering study, which found that a gas
main is in a different location.

Retain in 2024 Plan

8) Island RoadRoad elevation and HIGH Not C leted There h b laints f
Culvert Enlargement ot -omplete ere have been complaints tror Retain in 2024 Plan
neighbors about problems caused by beavers
9) Larch RoadRoad Elevation and LOW i i
) Completeds dr_alnage PIpe was enla_rged and Keep and Revisé Monitor performance
Culvert Enlargement headwall repaired. Continue to monitor.
10) WaterRelated Public Education on | MEDIUM
non-point pollution; Stormwater Completedd The town published public informatio
Enterprise Fund for education and leaflets and posted on the web site. Delete for 2024- completed
outreach to public.
WINTER HAZARDS MITIGATION
11) Increase the size of the salt shed. MEDIUM o
Not completed Retain in 2024 Plan
12) Evaluat blic buildi t MEDIUM
.) vatuate pblic bUlidings fo Not completed Retain in 2024 Plan
withstand snow loads.
BRUSHFIRE MITIGATION
13) Acquire ATVs to fight remote brush | HIGH Partially completedd The Town applied for grants

fires

to acquire an ATV

Retain in 2024 Plan
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Table50 Status of MitigatiorRecommendations from the 2018 Plan

Mitigation Priority in 2018 Plan/  CURRENT STATUS 2024 PLAN UPDATE

Measure Description 1. Completed 1. Retain asis in.the 2024 Plan?
2. Partially Completed (Describe) 2. Keep andRevise for 2024 Plan?

3. Not Completed (Reasons/Constraints?) 3.Change Priority for 2024 Plan?
4. Delete from the 2024 Plan?

14) Cart Path Restoration HIGH Partially completed The Town upgraded Oak

Retain in 2024 Plan
Grove

15) Water Main Installation Causeway | LOW
Street to Boggastowe Meadow Not completed Retain in 2024 Plan

16) Adopt a 75foot required setback MEDIUM

) Not completedthe town has reevaluated this and
regulation for new development

finds it is not a useful measure for Millis. Delete for 2024 Plan

17) Public Education on Fire Prevention . I . .
) HIGH Completed;ongoing activities for public education| Delete for 2024- completed

EARTHQUAKE MITIGATION

18) Evaluation of municipal assets
Investigate earthquake and landslide LOW
resilience of two water towers, ' Not completed Retain in 2024 Plan
communication towers, Town Hall.
Backup in the event it breaks down

19) Earthquakeproof the drinking water
supply infrastructure; Raise the booster Partially completedd The Town acquired land for

. LOW
station at Walnut Street to aboveground water treatment upgrades for PFAS

Retain in 2024 Plan
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Table50 Status of MitigationrRecommendations from the 2018 Plan

Mitigation Priority in 2018 Plan/  CURRENT STATUS 2024 PLAN UPDATE

Measure Description 1. Completed 1. Retain asis in.the 2024 Plan?
2. Partially Completed (Describe) 2. Keep andRevise for 2024 Plan?

3. Not Completed (Reasons/Constraints?) 3.Change Priority for 2024 Plan?
4. Delete from the 2024 Plan?

EXTREME TEMPERATURE MITIGATION

20) Investigate cooling and warming MEDIUM Partially completedThe Town installed generators
centers, upgrades to serve the at Clyde Brown Elementary school and at the wal
community. Install generatos. tanks; upgraded generator at Town Hall but that
needs to be replaced.

Retain in 2024 Plan

21) Public education on cooling centers | HIGH
and warming centers. Not completed Retain in 2024 Plan

22) Site Design to increase tree MEDIUM
plantings near buildings, increase the
percentage of trees used irparking
areas, and along public ways.

Not completed Retain in 2024 Plan

DROUGHT MITIGATION

- : MEDIUM
23) Investlgatg separate metering for Completedfor the Drought Plan, will be approved | o o0, oo
outdoor watering November 2024 vote on Town Charger P
WIND MITIGATION MEASURES
24) Institute tree trimming program and | MEDIUM Partially CompletedTown Meeting approved o .
collaborate with utilities. $50,000 per year for enhanced tree trimming: To Retain in 2024 Plancontinue to support annua

program

collaborates with electric utility, Eversource

TOWN OF MILLIS
DRAFT HAZARD MITIGATION PLAN 2024 UPDATE 1050f 134

MAR,,,




DRAFT MILLEAZARD MITIGATIONAN.2024 UPDATE

Table50 Status of MitigatiorRecommendations from the 2018 Plan

Mitigation Priority in 2018 Plan/  CURRENT STATUS 2024 PLAN UPDATE

Measure Description 1. Completed 1. Retain asis in.the 2024 Plan?
2. Partially Completed (Describe) 2. Keep andRevise for 2024 Plan?

3. Not Completed (Reasons/Constraints?) 3.Change Priority for 2024 Plan?
4. Delete from the 2024 Plan?

MULTIHAZARD MITIGATION

25) Emergency Communication for

in.tra—operability especi_ally with Police, Partially Completed The Town converted to fiber
Fire, and DPWWUpgrading from copper | MEDIUM communications and is planning to add a new Retain in 2024 Plan
to fiber for radio repeaters, upgraded antenna

from analog to digital

CLIMATE RESILIENCE/ADAPTATION

26) Implement Municipal Vulnerability HIGH
Preparedness plan Partially completed Retain in 2024 Plan
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SECTION:8HAZARD MITIGATION STRATEGY

WHAT IS HAEZRD MITIGATION?

Hazard mitigation means to permanently reduce or alleviate the losses of life, injuries and property
resulting from natural hazards through loeign strategies. These letggm strategies include planning,
policy changes, education programs, infrastructureqtsoged other activities. FEMA currently has three
mitigation grant programs: the Hazards Mitigation Grant Program (HGMP), tiesBster Mitigation
program (PDM), and the Flood Mitigaa Assistance (FMA) prograhine three links below provide
additiond information on these programs.

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

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

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

l

Prevention: Government administrative or regulatory actions or processes that influence the way
land and buildings are developed and built. These actions also include public activities to reduce
hazard losses. Examples include planning and zoninginbudddes, capital improvement
programs, open space preservation, and stormwater management regulations.

Property Protection: Actions that involve the modification of existing buildings or infrastructure to
protect them from a hazard or removal from the hazard area. Examples include acquisition,
elevation, relocation, structural retrofits, flood proofitggnsshutters, and shatter resistant glass.
Public Education & Awareness: Actions to inform and educate citizens, elected officials, and
property owners about the potential risks from hazards and potential ways to mitigate them. Such
actions include outreach projects, real estate disclosured nafpamation centers, and schagé

and adult education programs.

Natural Resource Protection: Actions that, in addition to minimizing hazard losses also preserve o
restore the functions of natural systems. These actions include sediment and erosion control, stre:
corridor restoration, watershed management, foredt\agetation management, and wetland
restoration and preservation.

Structural Projects: Actions that involve the construction of structures to reduce the impact of .
hazard. Such structures include storm water controls (e.g., culverts), floodwalls, seawalls, retainin
walls, and safe rooms.

Emergency Services Protection: Actions that will protect emergency services before, during, anc
immediately after an occurrence. Examples of these actions include protection of warning systen
capability, protection of critical facilities, and protectobemergency response infrastructure.
(SourceFEMA Local Muliazard Mitigation Planning Guidgnce
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IDENTIFICATION GRECOMMENDHDITIGATION MEASURES

During the local hazard team meetings, officiaMillisdetermined possible mitigatiomeasures for the
various natural hazards that have impacted or could impact the town. In addition, MAPC solicited
suggestions for mitigation measures when it collected hazard information from town officials and from othel
town plans and studies. MAPC cibaolpall suggested potential mitigation meastdoeshe Local Hazard
Mitigation to consider as part of the Towns recommended mitigation strategy for this 2024 updated plan
Themitigation recommendations were developed with the Local Tesichegong factors such as iggonal

and intercommunity issues, regional partners and facilities, and new development and infraBtaseiire.

on those consideratiomsd the prioritization of mitigation mea®s described belowthe Local Team
endorsed the mitigation measures summarized in the recommended mitigation strategy shown in Table 5.

Introduction to Potential Mitigation Measurg3able52)

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

Priorityd As describedbove, the designation of high, medium, or low priority was done consideging
geographic area addressed, an estimatepoftential benefits and estimated project costs.

Implementation Responsibifit'he designation of implementation responsibility was done based on a
general knowledge of what each municigapartment is responsible fdr.is likely that most mitigation
measures will require that several departments work together and assigning staff is the sole responsibility
of the governing body of each community.

Time Fram@ 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 fivesyélae timing for all mitigation measures hanbe

kept within this frameworKhe identification of a likely time frame is not meant to constrain a community
from taking advantage of funding opportunities as they arise.

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

or designed, or if itistill in the conceptual stagh#=MA and DCR assisted MAPC in reviewing the potential
eligibility for hazard mitigation funding. Each grant program and agency $pecific eligibility
requirements that would neeaallie taken into consideratidn. most instances, the measure will require a
number of different funding sources. ldentification of a potential funding source in this table does not
guarantee that a project will be eligibler, or selected for fundingJpon adoption of this plan, the local

team responsible for its implementation should begin to explore the funding sources in more detail.
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Additional information on funding sourdéhe best way to determine eligibility for a particular funding
source is to review the project with a sfadfson at the funding agencyhe following websites provide
an overview of programs and funding sources.

Army Corps of Engineers (ACOX)The website for the North Atlantic district office is
http://www.nae.usace.army.milThe ACOE provides assistance in a number of types of projects
including shoreline/streambank protection, flood damage reduction, flood plain management
services and planning services.

Massachusetts Emergency Management Agency (MBEWA)grants pagd has a useful table
that compares eligible projects for the Hazard Mitigation Grant Program and the Flood Mitigation
Assistance Prograhttp://www.mass.gov/dem/programs/mitigate/grants.htm

Abbreviations Usedn Table 32

FEMA Mitigation Grants includes:

FMA = Flood Mitigation Assistance Program.

HMGP = Hazard Mitigation Grant Program.

PDM = PreDisaster Mitigation Program
ACOE = Army Corps of Engineers.
DHS/EOPS = Department of Homeland Security/Emergency Operations
DEP (SRF) = Department of Environmental Protection (State Revolving F
USDA = United States Department of Agriculture
Mass DOT = Massachusetts Department of Transportation
DCR = MA Department of Conservation and Recreation
TOM= Town of Millis
EEA=MA Executive Office of Energy and Environmental Affairs
CPA= Community Preservation Act

SETTING PRIORITIES FOR MITIGATION MEASURES

The | ast step in developing the Townds mitigat:.
measure so as to guide the focus of the Townds
potential benefit. At this stage in theocess, the Local Hazard Mitigation Planning Team had limited access
to detailed analyses of the cost and benefits of any given mitigation measure, so prioritization is based on
the |l ocal team member sd& under st asaddan appraximatesense t i
of the costs associated with pursuing any given mitigation measure.

Priority setting was based on local knowledge of the hazard areas, including impacts of hazard events, th
extent of the area impacted, and the relation of a given mitigation measuretosch& n s goal s.
the Local Steering Committso took into consideration factors such as the number of homes and busines:
affected, whether or not road closures occurred and what impact closures had on delivery of emergency
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services and the local economy, anticipated project costs, whether any environmental constraints existed
whether the Town would be able to justify the costs relative to the anticipated benefits.

The following factors regarding each recommended mitigation measure shown in Table 51 were consider:
in setting therioritiesof the recommended mitigation strategies showahiexx: geographic extent of

the mitigation measure, its estimated benefits and estimated cost. These were evaluated according to the
following criteria:

Table51 Criteria for Prioritizing Recommended Mitigation Measures

Estimated Benefits

High Action will result in a significant reduction of hazard risk to people and/c
property from a hazard event

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

Low Action will result in a low reduction of hazard risk to people and/or prop
from a hazard event

Estimated Costs

High Estimated costs greater than $100,000

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

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

Priority

High Action very likelyo have political and public support and necessary

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

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

Low Not clear if action has political and public support and not certain that
necessary maintenance can occur following the project
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Table52 RecommendedMitigation Measures foMillis Hazard Mitigation Strategy

Estimated
Cost

Time Frame

(2024-2029) Potential Funding

Mitigation Measure

Priority Lead Implementation

FLOOD RELATHIAZARDS

1. Farm and Pleasant Street

CMRP, DCR, NCMJBwn

Village Street andBirch Street

implement Beaver Control Medium DPW 2024-2029 <$10,000 I
measures of Millis General Fund
2. Dover Road MitigationRepair BRICCMRP, DCR, NCM(
culvert under route 109; levy on High DPW 2024-2025 $250,000 Town of Millis General
the abutting Maple Swamp. Fund
3. Dover Rd. Mitigatiod install . ) BRICCMRP, NCMCPown
floodgate on the upstream dam High DPW 2024-2026 $250,000 of Millis General Fund
4. Protection of Open Space: .
: : Conservation

ﬁg(lqpquee dh?é ?L?}%%rgisz;ﬁs;r%?% Medium Commission Commun| 2024-2029 TBD CPA, EEA, Private
or recharging stormwater. Preservation Commiss
5. Update Open Space and . .

. : Conservation Town of Millis General
Recreation Plan: next renewal d High . 2025-2026 $30,000
in 2026 Commission Fund, EOEA, MAPC
6. Implement drainage BRICCMRP, EONCMCP,
improvements/detention basin o High DPW 2024-2025 $150,000 Town of Millis General

Fund
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Table52 RecommendedMitigation Measures foMillis Hazard Mitigation Strategy

Mitigation Measure

Priority

Lead Implementation

Estimated
Cost

Time Frame
(2024-2029)

Potential Funding

7. Island RoadRoad elevation

BRID, CMRP, Town of M

and Culvert Enlargement and High DPW 2025-26 $50,000

address beaver concerns General Fund

8. Larch Road culvert enlargemg

0 Monitorperformance of recent Low DPW 2024-2029 $50,000 BRIC, CMRP, Town of M

drainage upgrades

General Fund

WINTER STORM RELATED HAZARDS (ICE STORMS, BL

|IZZARDS, HEAVY SNOW)

9. Increase the size of the salt

Town ofMillis General

<hed. Medium DPW 2027-28 $350,000 Fund

10. Evaluate public buildings to : $35,000 Town of Millis General
withstand snow loads. Medium DPW 2026-27 $50,000 Fund
BRUSHFIRE HAZARDS

11. Continue Cart Path

Restoration (Oak Grove was : . Town of Millis General
upgraded; funding obtained for High DPW, Fire Dept. 2024-2029 $25,000 Fund

finishing trails work)

12. Install water mains from -
Causeway Street to Boggastows Low DPW, Fire Dept. 2027-2029 $2 million DEP, TOWES:]QA'”'S Gene
Meadow.

13. Acquire ATVs tiight remote High Fire Department, Tow 2024-2025 $25.000 Town of Millis General

brush fires (grant applied for)

Meeting

Fund
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Table52 RecommendedMitigation Measures foMillis Hazard Mitigation Strategy

Mitigation Measure

Priority

Lead Implementation

Time Frame
(2024-2029)

Estimated
Cost

Potential Funding

GEOLOGIC HAZARDS (EARTHQUAKES/LANDSLIDES)

14. Evaluate municipal assets
vulnerability to earthquakes and

of trees in parking areas, and

along public ways.

landslides: Assess resilience of Low Building 2026-2027 $35,000- Town of Millis General
water towers, communication Department/Engineerin $50,000 Fund

towers, Town Hall. Investigate

backup in case of break down.

15. Earthquakeoroof the drinking

water supply infrastructure. Rais ) BRICDEPTown of Millis
the booster station at Walnut Low DPW 2024-2029 $500,000 General Fund
Street to aboveground

EXTREME TEMPERATURES

16. Investigate cooling and "
warming centers. Install new Medium LEPC 2024-2025 $75,000 BRé%hZ?;le]:SrlgA"“s
generator in TowHiall.

17. Public education on cooling : . Town of Millis General
centers and warming centers. High LEPC 2024-2029 Staff Time Fund

18. Adopt Site Design standards

to increase tre@lantings near e
buildings, increase the percenta] Medium Planning Department| 2024-2029 Staff Time Town of Millis General

Fund

TOWN OF MILLIS

DRAFT HAZARD MITIGATION PLAN 2024 UPDATE




DRAFT MILLEAZARD MITIGATIONAN.2024 UPDATE

Table52 RecommendedMitigation Measures foMillis Hazard Mitigation Strategy

Time Frame Estimated
(2024-2029) Cost

Mitigation Measure Priority Lead Implementation

Potential Funding

DROUGHT RELATED HAZARDS

19. Implement reduced outdoor -

watering bylawu nd er t h  Medium DPW 2024-25 Staff Time Town OfF'\lAJ'rl]l('js General
Water Management Act Permit.

WIND RELATED HAZARDS (TORNADOS, HURRICANES, NOR'EASTERS)

20. Continue funding Town tree ar

trimming program and Medium %Iz\ga-gf g e\f\e/:i:g"neenr; 2024-2029 22355%%% Town OfF'\l/IJ'rl]l:jS General
collaborate with Eversource. '

MULTIHAZARDS

21. Upgrade Emergency

Communication for intra -
operability especially with Police High DPW 2024-2025 111%%%%% HMGSérLOr\glnFﬂan/m“S
Fire, and DPW: install a new :

antenna.

CLIMATE CHANGE

22. Implement the Municipal . ) MVP Action Grants, Tow
Vulnerability Preparedness plan High Energy Manager 2024-2029 TBD of Millis General Fund,
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DRAFT HAZARD MITIGATION PLAN 2024 UPDATE




DRAFT MILLEAZARD MITIGATIONAN.2024 UPDATE

NEW DEVELOPMENT AND INFRASTRUCTURE

As part of the process of developing recommendations for new mitigation measures for this plan update,
the Town considered the issues related todewlopment, redevelopment, and infrastructure needs in

order limitfutue risksTa ki ng i nto consideration twdetheownds ¢
Wetlands Bylaw enforced by the Conservation Commission, the Comprdétraesgency Management

Plan, and théMasterPlan, the town determined that existing regulatory measures are taking good
advantage of local Home Rule land use regulatory authority to minimize mazsed impacts of
developmentPriorities for the future include further regulatory changes and public education efforts
toward ensuring that future development c&gua sustainable mann@pen Space purchases and
drainagé'stormwater infrastructungpgrades are also priorities in this plan.

REGIONAL AND INTEROMMUNITY CONSIDERATIONS

Some hazard mitigadn issues are strictly local where hazantiginate primarily withithe municipality

and are solvedat the municipal leveDther issues are inteommunity and require cooperation between
two or more municipalities. There is a third level of mitigation which is regional and may involve a state,
regional or federal agency or three or more municipalities.

Regional Partners

In densely developed urban communities such as the metropolitan Boston area, mitigating natural
hazards, particularly flood@ is more than a local isstdne drainage systems that serve these

communities are complex systems of storm drains, roadway drainage structures, pump stations and othel
facilities owned and operated by a wide array of agencies including the Town, the Department of
Conservation and Reation (DCR), theharles River Pollution Distacid Massachusetts Depaent of
Transportation (MassDOTRe planning, construction, operation and maintenance of these structures are
integral to the flood hazard mifation efforts of communiti@hee agencies must be considered the
communi t i pagnérsinlazaid mitigatiomhese agencies also operate under the same

constraints as communities do including budgetary and staffing constraints and they must make decisions
about numerous competing priorities. Following, is a brief overview of regional facilities fdilirsl in

and a discussion of intBrunicipal issues.

Overview of Regional Facilities withirMillis
Major facilities owned, operated and maintained by state or regional entities include:

Interstate-K95 (Mass Highways)

State roads Route$% and 115 (Mass Highways)

Charles RiveiMA DCR, Charles River Watershed Association)
Major power utility lines, power plants, and substations

Charles River Pollution Control Distripkgéonal wastewater treatment facility servicing
Medway, Millis, Franklin, and Bellingham

= =4 -4 -4 -
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Inte-rCommunity Considerations

Mitigation measures for the following regional issues should be taken into acttilhisdeselops its
own local plan:

A)

B)

C)

D)

Coordinate and Review Developments on a Regional Basis

AsMillisand the surrounding communities are undergoing development, it is vital that these
communities communicate and provide ohjping the review process&ghen addressing housing,
transportation, and economic development projects, the impaeighbors must be addressed.
Priority development areas established with the 495 Metro West Partnership is a good example of
intercommunity coordination.

LongTerm Regional Management Plan To Control Beaver Activity

One regional issue of significance is the widespread effects of beaver dams in the area. Most
streams, wetland areas, and ponds in the region have had some degree of beaver activity in the past
several years. Much of the localized flooding that occdrgeiso beaver activity. The towns will

mitigate the problem temporarily by hiring trappers, removing dams, or installing pipes, but a long
term comprehensive approach should be considered.

Stormwater Management within and along the Charles River Watershed
Millislies along the Charles River and is one of the municipalities serviced by the Charles River

Pollution Control District. Collaboration and cooperation on stormwater with the Towns of Millis,
Bellingham, and Franklin, will minimize potential infrastreejomeity challenges during extreme
precipitation events, minimize localized flooding, and enhance the water quality of the Charles River.

Dam Conditions and Emergency Plans Upstream of the Tidhllis of

Dams in upstream communities are frequently of concern to downstream communities. In the case of
Millis the dams along th€harles River upstream such as the Sanford Mill Pond in Medway, a
significant concern dam could be a congartjcularlysince it is privately owned and likely

designed to historic precipitation and flooding evertie. communities should continue to coordinate

with each other to address concerns of dam conditions and emergency response plans in the event of
a hazardous storm event.

M,AR..._.“:‘
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PLAN ADOPTION & MAINTENANCE

PLAN AODPTION AND APPROVAL

TheMillisHazard Mitigation PlarR024 Update was adopted by th&electBoardon[ADD DATJE
See Appendix D for documentatiohplan adoption The plan was approved by FEMA épD
DATIEfor a five-year periodthat will expire onADD DATJE

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 to guide
implementation of the plan. Such a process is needed eveexhfive years for the implementation

of this plan update, and will be structured as described below.

MAPC worked with thiillisLocalPlanning Tearto prepare this plan. After approval of the plan by
FEMA, this group will meet to function as the Hazard Mitigation Implementation TeamDwébtdine
of Public Works designated as the coordinator. Additional members could be added to the local
implementation team from businesses;prnafits and institutions. The Town will encourage public
participation during He next 5year planning cycleln addition, mitigation recommendations and
submitted public come nt s f or this plan wil!/| be incorpor at
Preparedness program workshop and plan, as well as the ongoing implementation and evaluation of
this plan as described belows updates and a review of the plan are conducted by the Hazard
Mitigation | mplementation Team, these wil/| be r
Hazard Mitigation Implementation Team will be publicly noticed in accordance with tastat@ogen
meeting laws.

IMPLEMENTATION AND EMUATON SCHEDULE

Mid-Term Survey on Progréd3she 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 oth&rested local stakeholdefihe survey 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 its effectiveness in meeting the pl
next plan. The Hazard Mitigation Implema¢ion Team, coordinated by tikgre Chiefwill have primary
responsibility for tracking progress, evaluating, and updating the plan.

Beqin to Prepare for the next Plan Updat¢- EMAG6s approval of this plan
time an updated plan must be approved by FEMA
and its eligibility for FEMA mitigation grants. Given the lead time needed to securg aumdliconduct

the planning process, the Hazard Mitigation Implementation Team will begin to prepare for an update of
the plan in year three. This will help the Town avoid a lapse in its approved plan statusrdardigjiality

when the current plan expires.

The Hazard Mitigation Implementation Team will use the information from {heriigrogress 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 FEMMBIisaster Mitigation grants and the Hazard Mitigation
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Grant Program. Both grant programs can pay for 75% of a planning project, with a 25% local cost share
required.

Prepare and Adopt an Updated Local Hazard Mitigation Ri@mce the resources have been secured to
update the plan, the Hazard Mitigation Implementation Team may decide to undertake the update
themselves, contract with the Metropolitan Area Planning Council to update the plan or to hire another
consultant. Hower the Hazard Mitigation Implementation Team decides to updatplan, the group

will need to review the current FEMA hazard mitigation plan guidelines for any chanddslisHazard
Mitigation Plan Update will be forwarded to MEMA and DCR foeveand to FEMA for approval.

INTEGRAIDN WITH OTHER LCOAL PLANMD POLICIES

Upon approval ofthe MillisHazard Mitigation Pla2018 Update by FEMA, the Local Hazard Mitigation
Team will provide alinterested parties and implementing departments with a copy of the plan and will
initiate a discussion regarding how the plan can be integratedhingott depar t menflhé@és on
plan will be reviewed and discussed with the following departmBuoisng updates of anyfown
departmen® plansor policiesthe relevant portions of this mitigation strategy will be incorporated.

Fire Department
Emergency Management
Police Department

Public Works Department
Energy Committee
Engineering

Planning and Community Development
Conservatio€ommission
Parks and Recreation
Public Health

Building

Land us

=2 =0 =8 88 _8_48_48_°8_°_2_2-°

Other groups that will be coordinated with incledenmunity based organizatiplmal businessetand
conservation orgarationswatershed groupsand service providers for vulnerable populatidine plans

wi || al so be posted on a communityds website wi
plan for sensitive information that would be inappropriate for public posting. The posting of the plan on
a web site will include a mechamnifor citizen feedback such as amail address to seincomments.

The HazardMitigation Plan will be integrated into other town plans and policies as they are updated and
renewed, including thdillisMaster PlanOpen Space Plarwhich iglue for renewal in 2026Municipal
Vulnerability Preparedness Plad&omprehensive Emergency Management Plan, and Capital Investment
Program.
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APPENDDA: HAZARDMAPPING

The MAPC GIS (Geographic Information Systems) Lab produced a series of mapsdomeachity. Some of

the data came from the Northeast States Emergency Consortium (NESEC). More information on NESEC car
found athttp://www.serve.com/NESECDue to the various sources for the data and varying levels of
accuracy, the identification of an area as being in one of the hazard categories must be considered as a gene
classification that should always be supplemented with more local knowledge.

The map series consists of eight maps as described below. The maps in this appendix are necessarily reduc
scale versions for gener al reference. Full sized
MAPC File Transfer Protocol (FTBsikeat: ftp://ftp.mapc.org/Hazard_Mitigation_Plans/map#$/illig

Map 1. Population Density

Map 2. Potential Development

Map 3. Flood Zones

Map 4. Earthquakes and Landslides
Map 5. Hurricanes and Tornadoes
Map 6. Average Snowfall

Map 7. Composite Natural Hazards
Map 8. Hazard Areas

Map 9 Areas of Extreme Heat

Map1l: Population DengitVhis map uses the US Census block data for 2010 and shows population density as
the number of people per acre in seven categories with 60 or more people per acre representing the highest
density areas.

Map 2: Land UgeThis map depicts existing land use, based on the MacConnell Land Use map series from
University of Massachusetts, available from MassGIS . The map displays 33 categories of land use based ol
interpretation of aerial photos. For more information on hovatitkuse statistics were developed and the
definitions of the categories, please gdit://www.mass.gov/mgis/lus.htm

Map 3: Flood Zon&d he map of flood zones used the FEMA NFIP Flood Zones as depicted on the FIRMs
(Federal Insurance Rate Maps) for Norfolk County dated July 17, 2012 as its source. This map is not intende
for use in determining whether or not a specific propertyasddavithin a FEMA NFIP flood zone. The currently
adopted FIRMS favlillisare kept by the Town. For more information, refer to the FEMA Map Service Center
websitehttp://www.msc.fema.govThe definitions of the flood zones are described in detail on this site as well.
The flood zone map for each community also shows critical infrastructure and repetitive loss areas.

Map 4: Earthquakes and Landdlidass information came from NESEC. For most communities, there was no d
for earthquakes because only the epicenters of an earthquake are mapped.

The landslide information shows areas with either a low susceptibility or a moderate susceptibility to landslide
based on mapping of geological formations. This mapping is highly general in nature. For more information
how landslide susceptibility svenapped, refer tdttp:/pubs.usgs.gov/pp/pl183/ppl183.html

Map 5: Hurricanes and Tornadddssmap shows a number of different items. The map includes the storm tracl
for both hurricanes and tropical storms, if any occurred in this community. This information must be viewed ii
context. A storm track only shows where the eye of the storm pagseght In most cases, the effects of the

wind and rain from these storms were felt in other communities even if the track was not within that communi
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http://pubs.usgs.gov/pp/p1183/pp1183.html
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This map also shows the location of tornadoes with a classification as to the level of damages. What appear
the map varies by community since not all communities experience the sanelat@thdvents. These maps
also show the 100 year wind speed.

Map 6: Average Snowfall This map shows the average snowfalt al so shows storm ¢t
any storms tracked through the community.

Map 7: Composite Natural Hazaidss map shows four categories of composite natural hazards for areas of
existing development. The hazards included in this map are 100 year wind speeds of 110 mph or higher, low
and moderate landslide risk, FEMA Q3 flood zones (100 year and 500 yeafamnidane surge inundation

areas. Areas with only one hazard were considered to be low hazard areas. Moderate areas have two of the
hazards present. High hazard areas have three hazards present and severe hazardee&sur hazards
present.

Map 8: Hazard Aredd-or each community, locally identified hazard areas are oveslaigh aerial

photograph dated April2009. The source of the aerial photograph is Mass GIS. Thialswghows potential
future developments, and critical infrastructure sites. MAPC consulted with town staff to determine areas tha
were likely to be developedr redeveloped in the future.

Map 9: Extreme HeMIAPC uses LANDSAT 30m spatial resolution satellite data to extract land surface
temperature to assess a-dayextneme heat ang @ng vuleexapilies torigeng t o
temperatures with climate change. The extreme heat analysis ustsmia2016 with satellite images on days

of 90é& or higher at Logan Airport, July 13 and A
methodology development by Walawender, Hajto, and Iwaniuk (2012) called Landsatol&$His map
illustrates the hottest areas in the top fifth percentile for the 101 towns in Metropolitan Boston.
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