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CERTIFICATFADOPTION
Town ofMiddlefield, MASSACHUSETTS
BOARDOF SELECTMEN

A RESOLUTIORDOPTINGHETOWN OFMIDDLEFIELHAZAROMITIGATIONPLAN

WHEREAS, the Town Mfddlefield established a Committee toreate the Town's local Hazard
Mitigation plan; and

WHEREAS, the TownMiddlefield participated in the Town dfliddlefields local Hazard Mitigation
Plan;

and WHEREAS, the TowrMitldlefield Hazard Mitigation Platbntains several potential future projects
to mitigate potential impacts from natural hazards in the TowMafdlefield, and

WHEREAS, a dtigticed public meeting was held by the Board of Selectmen for the public
and municipality to review prior to consideration of this resolution; and

WHEREAS, the Town of Middlefialathorizes responsible departments and/or agencies to execute
their responsibilities demonstrated in the plan, and

NOW, THEREFORE BE IT RESOLVED that the Madhe6ield Board of Selectmen formally approves
and adopts tlie Town ofMiddlefield Hazard Mitigation Plain accordance witM.G.L. c. 40.

ADOPTED AND SIGNEDJhimiary 28, 2019.

Judy Hoag

David DiNicola

Albert Sirard
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1: PLANNING PROCESS

INTRODUCTION

The Federal Emergency Management AgdRr&MA) and the Massachusetts Emergency Management
Agency (MEMA) define Hazard Mitigation as any sustained action taken to reduce or eliminate long
term risk to people and property from natural hazards such as flooding, storms, high winds, hricane
wildfires, earthquakes, etdJitigation efforts underaken by communities will helpinimize damages to
buildings and infrastructure, such as water supplies, sewers, and utility transmission lines, as well as
natural, cultural and historic resources.

Planningefforts, like the one undertaken by the TownMfiddlefield, makemitigation a proactive
processPredisaster planning emphasizes actions that can be takéoréa natural disaster occurs.
Future property damage and loss of life can be reduced or pteddny a mitigation program that
addresses the unique geography, demography, economy, and land use of a community within the
context of each of the specific potential natural hazards that may threaten a community.

Preparing and updating every five yeais hazard mitigation plan before a disaster, can save the

community money and falitate postdisaster fundingCostly repairs or replacement of buildings and
infrastructure, as well as the high cost of providing emergency services and rescue/recovatjooge
can be avoided or significantly lessened if a community implements the mitigation measures detailed in
their plan.

FEMA requires that a community adopt a fglisaster mitigation plan as a dition for mitigation
funding.For example, the Hazablitigation Grant Program (HMGP), the Flood Mitigation Assistance
Program (FMA), and the RRisaster Mitigation PrograrfPDMChare programs with this requirement.
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HAZARD MITIGATION CRITTEE

Creatingthe Town ofMiddlefields Hazard Mitigation plaimvolved a9-member committee:

Ann Marie ViscorHiEmergency Management Director
Duane Peas€lown Administrator

Judy HoagBoard of Selectmen

RonRadwich Fire Chief

Joe Kearnginance Committee

Skip SaverHighway Superintendent

Jackie Dud&Health Agent

Laura LafreniereTownAssessor

Tom AustinPolice Chief
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The Haard Mitigation Planning procedar the Town included the following tasks:

T

Reviewing and incorporating existing plans and otieégvantinformationinto this planning
process

Documentinghatural hazard that may impact the community

Conducting a Vulnerability/Risk Assessment to identify the infrastructure at the highestrrisk fo
being damaged by the identified natutazards

Identifying and assessing the policies, programs, and regulations the community is currently
implementing to protectgainst future disaster damages

Identifying deficiencies in the currehtazard Mitigatiorstrategies and establishing goals for
possible mitigatiorstrategies

Adopting and implementinghe finalHazard Mitigation Plan

The key product of thislazard Mitigation Plaprocess is the development of an Action Plan with a
Prioritized ImplementatiorscheduleThis Action Plan articulates how the Town will work to reduce its

@dzt ySNF 0AfAGASE (2 Yyl GdzNI € RA&AFAGSNE 20SN) GKS

COMMITTEE MEETINGS

Meetings of the Hazard Mitigation Committee, all of which took plade@Middlefield Town Hall
were held on the dates listed belowgendas for these natings are included in Appendix B

June 15, 2018
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Work group meeting included hazard mitigation planning overvidentifyingand organizing of
the planning team, a discussion of the public outreach proaadan initial discussion of
hazarg and community capabilities

June 29, 2018
Work grouprefined location and previous occurrences of hazard and worked to identify and
map critical facilities.

August 24, 2018

Work groupreviewhazards and critical facilities in order to assess their vulnerability and
complete their overall Risk Assessment. Committee also worked on identifying initial strategies
they could pursue to migate risk.

September 142018
Committee continued the development of the Action Plan and Implementation Schedule. The
team also prepared for the"2public meeting.

Agendas and sigim sheets for each meeting can be found in Appendix B. While not all members of the
Hazard Mitigation Committee were able to attend each meeting, all members collaborated on the plan
and were updated on progress by fellow Committee memladter meetings occurred.

PARTICIPATION BY KEAOLDERS

A variety of stakeholders were provided with an opportunity to be involved irctbationof the
Middlefield Hazard Mitigation Plan. The different categories of stakeholders that were involvedpand t
engagement activities that occurred, are described below.

‘LOCAL AND REGIONAZEACIES INVOLVEDHAZARD MITIGATIONHEITIES AND
‘SURROUNDING COMMUXWIENGAGEMENT AND UINP

The Pioneer Valley Planning Commission is a regional planning agency fandatal dies in
Massachusetts' Hampdeand Hampshire Counties. PVPC regularly engages with the Town of
Middlefieldas part of its regional planning efforts, which include the following:

91 Developing the Pioneer Valley Regibband Use Plan, Our Next Ratuwhich advocates for
sustainable land use throughout the region and consideration for the impact of flooding and
other natural hazards on development.

1 Developing the Pioneer Valley Climate Action and Clean Energy Plan, which assesses the impact
that climate change will have on the region and recommends strategies for mitigation that can
be implemented by local municipalities and businesses.
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1 Collaborating with state agencies, such as the Department of Conservation and Recreation, to
maintain inventories bcritical infrastructure throughout the region.

9 1 OGAGSte LINIGAOALIGAYI Ay GKS 9ESOdziABS hTTAO!
Vulnerability Preparedness (MVP) program.

All of these PVPC initiatives considered the impact of natural hazards on the region and strategies for
reducing their impact to people and property through hazard mitigation activities. The facilitation of the
MiddlefieldHazard Mitigation Plan by PVEB@sured that the information from these plans was
incorporated into the Hazard Mitigation Planning process.

In addition, the Pioneer Valley Planning Commission is actively involved in the Western Region
Homeland Security Advisory Council (WRHSAC). WHRIHAICIncludes representatives from Western
Massachusetts municipalities, Fire Departments, Public Works Departments, Police Departments, area
hospitals and regional transit from throughout the four counties of western Massachusetts, is
responsible for aficating emergency preparedness funding from the US Department of Homeland
Security. The representatives of these disciplines who serve on the WRHSAC are charged with sharing
the information discussed at meetings with their colleagues at their regular ngetPVPC attends all
WRHSAC meetings and all WRHSAC members are aware of the fatittiiatield wascreatingits

Hazard Mitigation plan. Meetings of WRHSAC regularly involve discussion about how to improve
emergency preparedness in western Massachussethd hazard mitigation activities are included in this
discussion.

In addition, PVPC staff regularly present to their Executive Committee and Commission (representatives
from the 43 cities and towns that comprise the Pioneer Valley, when new projextaunched and

when funding opportunities are available). As result, all the communities in the region were informed of
Middlefields Hazard Mitigation Plan process and encouraged to comment.

AGENCIES THAT HAHETAUTHORITY TO RE&ATE DEVELOPMENT

TheMiddlefield Planning Board is the primary Town agency responsible for regulating development in
town. Members of the Planning Board attended the Public Meetings to share their thoughts on the
hazards and the potential actions that could be taken to mitighaem.

In addition, the Pioneer Valley Planning Commission, as a regional planning authority, works with all
agencies that regulate developmenthfiddlefield, including the municipal entities listed above and
state agencies, such as Department of Covesion and Recreation and MassDOT. This regular
involvement ensured that during the development of thkeddlefield Hazard Mitigation Plan, the
operational policies and any mitigation strategies or identified hazards from these entities were
incorporated ito the Hazard Mitigation Plan.
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éPARTICIPATION BY FBLIC, BUSINESSHE) NEIGHBORING COMMTIES

Two public planning sessions were held as part of the development ddittadiefield plang on July 23,
2018and September 17, 2018oth meetings occurekafter the Hazard Mitigation Committee had
provided input on hazards and mitigation strategies relevant to the commuxadtice of both public

meetings was posted afliddlefield¢ 2 6y |1 I £t Ay O2YLX AlFIyOS 6A0GK GKS

open meetindaw. Public meeting agendas and notices can be found in Appendix B.

The Hazard Mitigation Committee determined that the most effective outreach strategy for engaging
with the public, businesses and neighboring communities was through the media, and sathihe
outreach strategy employed for reaching out to all three groups of stakeholders. The press release
indicated that residents dfliddlefieldwere invited to attend the event, which was also intended to
include representatives of businessedviddlefieldand residents of neighboring communiti@he
Committee also hung fliers in key locations in Town, advertised on the large announcement board in
front of Town Hall and emailed their connections in Town.

Businesses and neighboring communitiesre also provided with an opportunity to provide feedback
through the Pioneer Valley Planning Commission. PVPC is regularly involved in land use, transportation,
and environmental planning initiatives Middlefieldand surrounding communities. Regufaedback

received fom these other initiatives wagscorporated into the hazard mitigation planning process.
Neighboring communities that were provided with an opportunity to comment included municipalities
that directly bordeMiddlefield are Peru, Worthingon, Chester, Becket and Washingtdinese

communities were invited to view the plan and attend the public meetings via a press release.

Documentation oMiddlefieldQ & LJdzof A O Sy 3IF 3SYSyd LINROSaa OFy o

Public Meeting #t July 23, 208

OnJuly 12, 2018&he Pioneer Valley Planning Commission sent a press release to relevant media outlets
to annaunce that there would be public outreach meeting about the plaimg proces®n July 23,

2018 This release was sent to those media identitigthe Hazard Mitigation Committee as most

relevant to the development of the plaithese included The Republican, The Daily Hampshire Gazette,
The Berkshire Eagle, and The Country Joufidd. meeting took place the town hall auditorium
immediately bllowing a meeting of the Middlefield Planning Bodvthny people from the Planning

Board meeting stayed to attend the Hazard Mitigation Meeting.

General concerns that surfaces at this meeting were:
1 Flooding, especially as storms come faster and t¢aager quantities of water in a short amount
of time
0 Cone Road is a dirt road that closes inwieter, which limits access to East River Road.
If flooding does occur Cone Road is typically the first road to go.
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o Clark Wright Road has also been washednoultiple times over the years (Highway
Superintendent noteshat the most recent instances were 2003 and Hurricane Irene
in August oR011. If this road washeamut at the same time as Cone Road, a section of
the town (East River Road) can become igaldEast River Road is home to-88
homes, many occupied by retirees, elderly women, and/or those with health issues.
This coulde especially problematic ifower andtelephone lines go down.
T Communication is a big issue
o0 Many have cell phones, but neltcoverage
o Concerns that Verizon is no longer maintaining land line infrastructure in the way that
they used to because of the rise of cell phone adoption.
o Town is working to bring broadband service to Town, which could ameliorate some of
thesechallenges. This, however, could take some time.
1 Some frustration around not be able to be proactive about erosion around thedieeto state
regulations
0 Feeling that watching erosion move closer and closer to taking out a road and not being
able to  anything until the river washes away the road.
 Treetrimming/ 2y OSNY GKI G 9@SNE2dZNOSQa FALS &SI NJ NA
form encroaching ompower lines

Ideas for potential actions:

1 Public radio in the sections of town that are stdikely to be isolated during flooding or storm
events There are concerns that this may not be feasible, especially in the sections of town
where there are no public parcels.

9 The desire to have a more formalized process to get sand bags or sand fiurwibéh a known
storm is coming

1 A comprehensive drainage plan and culvert assessment to figure out what projects would need
to be done to best address flooding, erosion and iced roads.

Public Meeting #5eptember 17, 2018

OnSeptember 132018 PVPGentout a press release indicating that a second public outreach meeting

would take place oseptember 17, 2018nd also to inform the public that a draft of théiddlefield

I'FTFENR aAldAaldazy tfty KFER 06SSy L)X I Oh&Rardkgpies £+t / Q&
wereavailab S G t +t / QOMiddizfield@TovnFHall, and/itat all résidents, businesses and

other concerned parties d#liddlefieldwere encouraged to comment on the plan bymailing or calling

staff contacts at PVPC or the Toumaddition, the Town posted fliers in key locations throughout

Middlefield inviting any interested parties to attend. The meeting was attended by many members of

the Hazard Mitigation Committee and a member of the public that attended the first publitimgeén

general, participants agreed with the risk assessment and mitigation strategies selected during this
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planning processlhere was some concern that the mitigation actions selected to address the
communication issues in town will not be enough to ameliorate all of the issues.

Any future input received from the public, as well as any other stakeholders, will be incorparaied

the plan during future regular updates. Public participation will be a critical component of the Hazard
Mitigation Plan maintenance process. The Hazard Mitigation Committee will hold all future meetings in
accordance with Massachusetts open meetingdaln addition, the public will be invited to provide
comments through anail. The comments will be reviewed by the Hazard Mitigation Committee and
incorporated as appropriate.

SELECT BOARD MEETING

In 2018, the Select Board agreed to begin the procesgenkeloping a Hazard Mitigation Plan. Once the
plan was provisionally approved by FEMA, the Select Board held a public hearing on the pleanand
adoptedit.

Middlefield Hazard Mitigation Plan 8



2: LOCAL PROFILE

COMMUNITY SETTING

Middlefield is arisolated hill town, on the cuspf the Berkshire Muntains. Comprised of over 24

square miles, Middlefield is bordered by Peru on the north, Worthington on the northeast, Chester on
the southeast, and Becket and Washington on the west. Middlefield is aboutl @ morthwest of
Sprindield, 17miles east of Pittsfield, and 119 miles west of Boston. It still retains more of its past
country-dwelling style than it shows of modern suburban style. In its past, it was never a trendy
vacation spot, nor coveted as an upscale neighborholtkdoagh it has long had a few vacationers, and

a few wealthy immigrants from more crowded lands. Middlefield was, and is, a place where one lived
and worked. Often, working the land was done in tandem with working a job that could provide steady
income. Historically, there were mills in town that provided work. Currently, the trend-tdwn work

is of assortedhome-based businesseMliddlefield hasalwaysbeen home to farmers and workers of
modest income, who value the unpretentious, friendly lifeadarming community, and living in

harmony with the land.

Middlefield does not have proximity to any major, developed tourist or recreational attraction. It
R2SayQi KIF@S I ydzYyoSNBR KAIKglFe& 2NJ NRPIFRgle&o
eventscother than the annual Town Agricultural Fair on the second weekend in August. Residents

L

R
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invasion, that this produces.

h¥ aARRf STty ithe Riag modt @adurnekl R fhe loss of vistas once maintained by a
predominance of farming and grazing land. At nearly 2,000 feet above sea level, Middlefield has an
abundance of high points overlooking the valleys created by the branches of th&aMeRiver to its

south and east. But as maintenance of farming and grazing land has diminished, so have the views from

aARRf STASt RQA NARISHGI & NRIRaAO®

| POPULATION CHARACTBERCS
According to the U.S. Census, there 524 residents and a total d286 housing unitsThe median
household income is@,750 with 6.8 percent of residents living in poverdmerican Community
Survey 20122016). The median age in Middlefield is 56 a2iti1% ofthe townwas over the age of 65 in
2016 (up from 12.4% in the 201 This rapidly aging segment of the populatioexpected to be the
most vulnerable to the impact of natural hazards.

DEVELOPMENT

I O02NRAY3I (2 wnnp fFyR dzad &4 GAAGAOAT F LIWINBEAYL

forest and wetlands. ffle second largest land use in the town is agricultural uge8% of the land.
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Additionally, 1.8% of land in town is used for residential purposes. Remaining land uses (commercial,
industrial, civic, roads and water) each make up less than 1% of thdaotbhrea in town.

Land Use Description Acres Percent
Undeveloped (forest, forested wetland, ndorested wetland) 14333.79204  92.72%
Urban/Open/Public 92.72164061 0.60%
Commercial 2.751981655 0.02%
Agricultural 668.2134916 4.32%
Outdoor/Recreational 0.533307657 0.00%
Residential 281.2982951 1.82%
Industrial 2.043528148 0.01%
Transportation 18.69675897 0.12%
Water 59.08534944 0.38%

Source: MassGIS 2005 Land Use Data

ZONING
TheMiddlefield Zoning Bylaw establishes two base zones, andwaday zones:

One Residential ZoreAR, AgriculturaResidential

Onecommercial (business) zone®,Business;

Oneoverlay zonegFWR, Floodplain and Westfield River Protection

Although appropriate zoning is all relevant to protecting the health safdty of the Town residents,
aARRf STA St RQa& spadfiGiyTelevant 1 hadliaNAzardi raitigatién.

Floodplainand Westfield River Protection (FWBibtrictc

The purposes of the FWR are:

1 Protect life, public safety and property from flooding hazard

Preserve the natural flood control and flood storage characteristics of the floodplain

Promote the preservation of agricultural lands along the Westfield River

Prevent any alteration to theatural flow of the river

Protect fisheries and wildlife habitat within and along the river

Control erosion and siltation

Enhance and preserve existing scenic or environmentally sensitive areas along the shoreline
Conserve shore cover and encourage webigned developments

Prevent water pollution caused by erosion, sedimentation, nutrient or pesticidefluand

poorly sited waste disposal facilities

= =4 =4 4 -4 -4 - -9
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1 Preserve and maintain the groundwater table and water recharge areas within the
floodplain

The distict includes all lands thatre designated as Zone A on Middlefield Flood Insurance Rate Maps.
Within this overlay district, the following uses are allowedrigit: agricultural, forestry and nursery,
outdoor recreation, conservation, wildlife management, and buildings existing pribetadoption of

the overlay district. Uses allowed by special permit include: single family residences (not including
mobile homes), residential accessory uses, excavation of earth materials and improvement to existing
structures that exceed 25% of thearall square footage of the structure.

éNATIONAL FLOOD INSURA PROGRAM STATUS
Middlefieldis a participating member of the National Flood Insurance Program, and had the following
NFIP policyand claim statistics as of 2018

1 Flood Insurance Maps (FIRMs¢ used for flood insurance purposes and are orititne Town
Offices

1 FIRMs have been effective sintanuary 3, 198@&ndthere current map went into effect on
June 2, 1993.

1 Middlefieldhas4 in-force policies in effect for a total oft§081,100worth of insurance.

There have been a total dfNFIP claims for whichi8,692has been paid.

1 As of June 2018here have beemo Repditive Loss Properties in Middlefield

=

The Town will maintain compliance with the NFIP throughout the nextyfaae HazardWitigation
Planning cycle by monitoring its Flood Plain Overlay District and ensuring that the district accurately
reflects the 106year flood plain and FEMA Flood Insurance Rate Map (FIRM).

INFRASTRUCTURE

Middlefielda A y F NJ & (i Nitiz@itiodzNyuraiabardctéaddisteep Arndgged terrain.

ROADS AND HIGHWAYS

The main road through the center of Town is a #i&ne, blacktop road called Skyline Trail, which runs
from Route 8 in Hinsdale through Middlefield to merge with Old Chester Radddritington. Town Hill
Road runs roughly southwest from Skyline Trail down to the Bancroft section of Middlefield. All of the
roads to Middlefield are steep and narrow in places. Even though they are hardened roads, they are
difficult to maintain andare generally in fair condition. In addition to these roads, the Town has a
number of dirt roads that it maintains. In recent years, early winter thaws have made maintaining these
roads difficult. Overall, the Highway department is diligent about maintgiaind repairing the roads.
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‘ PUBLIC TRANSPORTATIO

The town does not have public transit. There is also no formalizechiRale service similar to the
service provided by Franklin Regional Transit Authority in the surrounding hill towns. The Council on
Aging does have a volunteer program that matches those in need with rides with volunteer residents.

‘DRINKING WATER ABBWER SERVICE

There is no public water supply system in Middlefield. With the exception of one community well in the
center of Town, allesidents rely on private, individual esite wells. Residents in the vicinity of the

Town center often have high mineral and iron content in their water. The Town has no plans to develop
a public water system in the near future.

Middlefield does not hae a public sewer system or any publiolyned wastewater treatment plants in
the Town. All residences and businesses are served-Biteeeptic systems.

NATURAL RESOURCE

The Town of Middlefield is comprised of a land area of 24 square miles, or apptely 15,460 acres.

Although geologically part of the New England Uplands, climatologically the region is closer to the Green
Mountains physiographic region. It receives a mean annual precipitation of 48 inches, and a mean

annual snowfall of about sixtffive inches. Mean annual days of snow cover of an inch or more are 100,
andfrostF NES RIFI@aQ ydzYoSNI 6SG6SSy dn YR MHAn RSLISYRAY
watershed areas exist in Middlefield. To the east of Skyline floars goto the southeast forming

Glendale and Tuttle Brooks before emptying into the Middle Branch of the Westfield River on the

Worthington town line. To the west of Skyline Trail, the Coles and Factory Brook systems flow

southwesterly to the West Branch of the Bféeld River in the region of Bancrofthese branches

converge in Huntington to create the main stem of the Westfigildker

Middlefield's climate and open spaces provide ample recreational resources to its residents and its many
visitors. Swimming, bitkg, walking, horseback riding and motorized sports are summer pastimes for an
expanded population on its many trails and old roads. Fall brings the foliage season with its tourist
traffic and hunting season. Winter sports include crossntry skiing, sowmobiling, hiking, and
snowshoeing. Spring mud season discourages recreational pursuits on back roads, but many residents
and visitors come to see the spring raff in the streams and brooks, especially spectacular at Glendale
Falls.

TOPOGRAPHY AND IS®I

The watershed area is generally developed on a gneiss bedrock surface and is covered with a mantle of
glacial till, kame terrace or glacial moraine deposits. Bedrock outcrop and ledges are common. Soils are
primarily upland soils with small areas ahsly and gravelly terrace soils, sandy alluvium, and muck.

Middlefield Hazard Mitigation Plan 12



The dominant upland soils were formed in very compact glacial till and are extremely strong and
bouldery with a loamy surface texture.

Middlefield is comprised predominately of five soil typespélvhich have developed from glacial till

and are derived from mica, schist, and granite rocks. These soils are all relatively shallow and stony.
Permeability of soils is good but due to the seasonal high water table and the shallow depth to hardpan
or bedrock, drainage generally is only moderate. Middlefield is part of the New England Upland
physiographic province. Bedrock generally consists of Precambrian and Paleozoic gneisses, schists and
granite intrusives. Wherever bedrock is not exposed atigdosurface, the crests and flanks of the hills

are usually covered by a few feet of glacial till. The till was deposited during the advance and retreat of
the Pleistocene glaciers when the ice formed and melted.

The following soil types are found througiit Middlefield

1. Pillsbury Association:-8% slope, extremely stony, poorly drained, located in slightly concave
areas in glacial till uplands. Stones and boulders approximately 5 to 20 feet apart are prominent
features of this landscape. Most areas amodlands with some areas cleared for unimproved
pasture. Seasonal high water table and the stones make this soil poorly suited to cultivated
crops, hay, and pasture. Constructing roads on raisedasaipacted coars¢extured base
material and providingdequate side ditches and culverts will help overcome the wetness
limitation and protect roads from frost damage. The seasonal high water table and the
restricted permeability of the soil are main limitations when installing septic tanks and
absorption felds for residential development.

2. BerkshireMarlow Association: steep, extremely stony;4%% slopes. Stones and boulders on
1-15% of the surface are prominent features of the landscape. Most areas of these soils are in
woodlands. The steepness of thlepe and the stones make these soils generally unsuitable for
cultivated crops, hay, and pasture. The main limitation for building site development and
sanitary facilities is the steepness of slope. Some areas are shallow to bedrock, which may pose
addtional limitation.

3. PeruMarlow Association: -35% slopes, extremely stony. These sloping soils are on the sides
and crests of glacial uplands. Stones and boulders approximately 3 to 20 feet apart are
prominent features of the landscape. Most areash&fse soils are in woodlands. Some areas
are cleared and used for cultivating crops, hay, and pasture. Constructing roads-on well
compacted coarseextured base materials will help protect roads from frost damage. The
seasonal high water table and thestricted permeability of these soils are the main limitations
for use as septic tank absorption fields. Foundation perimeter drains and landscaping designed
to drain surface water away from buildings as well as keeping basement levels above the
seasonahigh water table will help avoid interior damage caused by excessive soil water.
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4. LymanTunbridge Association: 146% slopes, extremely stony, shallow and moderately deep
glacial till on steep areas in the mountainous uplands. Bedrock outcrops and roarg and
boulders are prominent features of the landscape. Permeability is moderately rapid, but there
are some pockets of poorly drained mineral and organic soils. Crop productivity is limited by the
bedrock outcroppings and shallow depth to bedroclev&opment is limited by the slope and
bedrock interference.

5. TunbridgeLyman Association:-B5% slopes, extremely stony. These soils are formed in gently
sloping areas on the sides and tops of hills with areas of rock outcropping. Permeability is
moderately rapid with moderate water holding capacity. Rooting depth is limited by bedrock.
Most areas are in woodlands because of the stones on the surface and exposed bedrock. These
soils are poorly suited to cultivated crops, hay and pasture. The degibdrock is the main
limitation for development due to the difficulty in road construction, foundation excavations,
and septic tank absorption fields. Aerial photography mapping reveals at least nine other soil
types, but these represent small areas cargd with the five abowdisted.

RIVERS AND STREAMS

The entire Town of Middlefield is in the Westfield River watershed. The two major watercourses are the
Middle Branch and the West Branch of the Westfield Rivepographically, the watershed area is
characterized by moderately steep to steep hills and ridges with streams flowing between. There are
two longer tributaries in the watershed. The first is Den Stream/Glendale Brook, which in its course to
the Middle Branch provides one of Middlefield's oatsting scenic attractions, Glendale Falls; and the
second tributary is Factory Brook, which flows into the West Branch. The Department of Environmental
Quiality Engineering [DEQE] has classified the Middle Branch of the Westfield River as Class A waters
from its sources to the Littleville Dam in Chester. (Class A waters are waters which can be used as a
public water supply.)

Rivers and Streams in Middlefield

Water Class
Middle Branch of Westfield River (A)
West Branch of Westfield River (B)
Tan Brook (B)
Factory Brook (B)
McElwain Brook and Den Stream (A)
Willow Brook (A)
Bear Mountain Brook (A)
Tuttle Brook (A)
Glendale Brook (A)
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Preston Pond and Coles Brook (B)

Source:Massachusetts Department of Environmental Protection

According to state and Federal laws, waters must be maintained at the standards for their current
classification. Local communities must strive to upgrade waters to the best possible classification, Class
A. The West Branch of the Westfield River halmas® status. It is suitable as a eohter fishery and

for recreational purposes, fishing, boating, and swimming. This B Classification starts at the source and
extends the whole length of the West Branch.

The only body of fresh water in Middlefiellan unnamed pond that empties into Coles Brook.

AQUIFERS

The aquifer system of Middlefield has not been studied; however, its location in the middle of the
Westfield River Basin is probably a major factor in the aquifer recharge. An aquifer is an oundergr
pocket of water, sometimes several miles in length, into which water from the surface filters down. This
filtering often takes place through more than 100 feet of soil and removes many impurities from the
ground water as it descends.

FORESTS

Approximaely 934 of Middlefield's 24 square miles is in forest cover; primarily second and third
generation. The major forest type in Middlefield is the northern hardwood forest. This forest type is a
transition forest dominated by Eastern hemlock, beech, white, yellow birch, and cherry.

Areas of highest elevation in Town are subject to extreme ice and wind damage and often contain the
poorer quality timber in the Town. Beech, maple, hemlock with other mixed associates abound in these
areas and tend to behort (1-1.5 logs) and of poor quality. The lower elevations tend to @iorbetter

guality stands andhixtures of hard maple, white ash, yellow birch, and cherry, which exhibit improved
height (23 logs) and quality.

‘CONSERVATION LAND

aARRE SFASEtR O2yidlFAya | aAIYAFAOLIYG FY2dzyld 2F LINRI
24 square miles of total land, 67 percent has some form of protection. TFhietypercent is considered
permanently protected with 32 percent in tempary protection.

éPRIVATE PARCELS

Of the 10,327 acres of protected land in Middlefield, 47 percent is privately owned. All of the private

LI NOSta Ay ¢26y NS SyNRtftSR Ay (KS /2YY2ysSIftiKQ
temporary protecton. The Massachusetts Chapter 61 tax abatement programs offer landowners a

reduction in their property taxes, in return for signing a contract promising that the predominant use of

the land will not change during an agreed upon time (ten years for Chéfptand Chapter 61B, one
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year for Chapter 61A). The Chapter 61A program helps farmers by reducing their taxes while they farm
their land. The Chapter 61 program helps lower the expenses of maintaining actively managed
forestland. Landowners with parcelstire Chapter 61B program receive lower property taxes in
exchange for keeping their land in open space for ten years.

One of the benefits to the community of the Chapter 61 programs is that they provide a mechanism for
protecting land from development. Whea parcel which has been enrolled in one of the Chapter 61
programs is put up for sale, the Town is provided a one hundred and twenty (120) day waiting period
during which it can exercise its right of first refusal to purchase the property. Taking ageaftthe

right of first refusal is valuable if you have the ability to protect private land when it becomes available
for sale. Identifying key parcels and building partnerships with local land trusts and landowners can be
an effective planning processadting inland protection.The right of refusal is transferable.

Four thousand eight hundred and ninedgven (4,897) acres in Middlefield are enrolled in the

/I 2YY2y6SIHEtGKQa Od cwm LINBINI YO h¥ GK2a$s Ld NDSt &
the c. 61 forestry program, 30 percent are enrolled in the 61A agricultural program, and 33 percent take
advantage of the 61B recreation and open space program.

PUBLIC LAND AND NOROHIT PARCELS
STATE LAND

There are approximately 5,130 acres of stiated in Middlefield, including: Walnut Hill Wildlife

Management Area, 814 acres; Middlefield State Forest, 2,388 acres; Fox Den Wildlife Management

Area, 1,512 acres; Peru State Forest, 414 acres; and Westfield River Access Area, 2.5 acres. These areas
are largely available to the public for hiking, hunting, skiing, nature study and other outdoor activities.

NONPROFIT PARCELS

Glendale FallsGlendale Falls are located on a wooded-a8% property which was sold to the

Trustees of Deeds and ReservatibgsRichard and Janet Waite. This lovely area is traversed by
Glendale Brook and is overseen and maintained on a periodic basis by the Trustees. The Falls are
actually a series of short cascades over water worn ledges that drop almost two hundred tfeet to
valley of the Middle Branch. During the dry summer months, the water meanders over the ledges in
narrow rivulets, leaving most of the smooth surface of the watercourse dry and free for climbing,
picnicking, and sunbathing. When there is heavyatinn the spring or after summer storms, the Falls
become booming rapids completely obscuring the ledges in frothing water. The Falls and surrounding
forest of hardwoods, hemlock and mountain laurel are extremely beautiful and provide a most
agreeable settig for nature study, hiking, and scenic viewing.

McElwainOlsen PreserveThis preserve is a 7dcre property located on Arthur Pease Road that was
gifted to The Nature Conservancy (TNC) in 1973. This was once an agricultural region but now supports
an wland forest community. A portion of Glendale Brook meanders through the eastern portion of the
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property. Highlights of the preserve include a @#arold beech forest with white pine and hemlock,
the remains of an old mill, and a ravine that descentts @lendale Brook.

Highland Agricultural Society Fairgroundihe dramatic hilltop site of the Fairgrounds is located on a
parcel of 8.7 acres near the Center of Town, which is owned by the Highland Agricultural Society. The
Fairgrounds are available tbe public by special permission from the officers of the Society. The
Society maintains several buildings and barns at the Fairgrounds, which are used only during the
weekend of the Fair in early August. Each year, exhibitors, competitors, and thouddin#et holders

give the peaceful hilltop a brief season of lively activity.
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3: HAZARD IDENTIFIC®N AND ANALYSIS

The following section includes a summary of disasters that have affected or couldN\iffieibefield.
Historical research, conversationdth local officials and emergency management personnel, available
hazard mapping and other weatheglated databases were used to develop this list.

The Hazard Mitigation Committee referred to the 2013 Massachusetts Hazard Mitigation list of hazards
as astarting point for determinig the relevant hazards in Middlefiel@ihe table below illustrates a
comparison between the relevant hazaidsthe state plan and in Middlefie®la .LJ | Yy

Comparison of Hazard identified in the 2013 Massachusetts Hazard Mitigafllan and theMiddlefield
Hazard Mitigation Plan

2013 Massachusetts Hazard Mitigation Town ofMiddlefield Relevance
Plan

Coastal Hazards Coastal Hazards are not relevant to Middlefield.
Dam Failure Dam Failures are relevant in Middlefield.
Drought(Severe Weather) Drought is relevant in Middlefield.
Earthquake Earthquakes are not a concern in Middlefield.
Extreme Temperature (Severe Weather Extreme Temperatuieare a concerin Middlefield.
Flood (including Ice Jam) Flooding iselevant in Middefield.
High Wind (Severe Weather) High Wind is relevant in Middlefield.
Hurricane/Tropical Storm Hurricanes and tropical storms are relevant in Middlefield.
Ice Storm (Severe Winter Weather) Ice Storms are a concern for Middlefield.

Landslide Landslides are not a concern in Middlefield.

Major Urban Fires Major urban fires are not a concern in Middlefield.
b2NRSF &d SN b2NRSFAGSNE INB I O2yOSNYy Ay
Snow & Blizzard (Severe Winter Weath¢ Snow and Blizzards are a concern in Mitidld.
Thunderstorm (Severe Weather) Thunderstorms are a concern in Middlefield.
Tornado (Severe Weather) Tornados are a concern in Middlefield.
Tsunami Tsunamis are not a concern in Middlefield.
Wildland Fire Wildland Fires are a concern in Middlefield.

NATURAL HAZARD ANBLSYMETHODOLOGY

This chapter examines the hazards in the Massachusetts State Hazard Mitigation Plan which are
identified as likely to affedliddlefield. The analysis is organized into flelowing sections: Hazard
Description, Location, Extent, Previous Occurrences, Probability of Future Events, Impact, and
Vulnerability. A description of each of these analysis categories is provided below.

HAZARD DESCRIPTION
The natural hazards identifiddr Middlefieldare: floods, severe snowstorms/ice storms, hurricanes,
severe thunderstorms / wind / tornadoesijldfire/brushfire, dam failureextreme temperaturegand
drought. Many of these hazards result in similar impacts to a community. For exdrmaplieanes,
tornadoes and severe snowstorms nmelicause winerelated damage.
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LOCATION

Location refers to the geographic areas within the planning area that are affected by the hazard. Some
hazards affect the entire planning area universally, whiletapply to a specific portion, such as a
floodplain or area that is susceptible to wild fires. Classifications are based on the area that would
potentially be affected by the hazard, on the following scale:

Percentage of Town Impacted by Natural Hazard

Land Area Affected by Occurrence Percentage of Town Impacted
Large More than 50% of the town affected

Medium 10 to 50% of the town affected
Small Less than 10% of the town affected

EXTENT
Extent describes the strength or magnitude of a hazard. Where appropriate, extent is described using an
established scientific scale or measurement system. Other descriptions of extent include water depth,
wind speed, and duration.

éPREVIOUS OCCURRENCES
Previous hazard events that have occurred are described. Depending on the nature of the hazard, events
listed may have occurred on a local, statile, or regional level.

éPROBABILITY OF FUEWYENTS
The likelihood of a future event for each natural hazasas classified according to the following scale:

Frequency of Occurrence and Annual Probability of Given Natural Hazarc

Frequency of Occurrence Probability of Future Events
Very High 70-100% probability in the next year
High 40-70% probability in th@ext year
Moderate 10-40% probability in the next year
Low 1-10% probability in the next year
Very Low Less than 1% probability in the next year

IMPACT
Impact refers to the effect that a hazard may have on the people and property in the community, based
on the assessment of extent described above. Impacts are classified according to the following scale:
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Impacts, Magnitude of Multiple Impacts of Givendtural Hazard

Impact Magnitude of Multiple Impacts

Catastrophic Multiple deaths and injuries possible. More than 50% of property in affected are

damaged or destroyed. Complete shutdown of facilities for 30 days or more.
Critical Multiple injuriespossible. More than 25% of property in affected area damaged @
destroyed. Complete shutdown of facilities for more than 1 week.
Limited Minor injuries only. More than 10% of property in affected area damaged or destrc
Complete shutdown dfacilities for more than 1 day.

Minor Very few injuries, if any. Only minor property damage and minimal disruption ol

quality of life. Temporary shutdown of facilities.

éVULNERABILITY
Based on the above metrics, a hazard index rating was determineghfdr hazard. The hazard index
ratings are based on a scale of 1 through 5 as follows:

Hazard Index Ratings
Rating Number Meaning
Very LowRisk
LowRisk
Medium Risk
HighRisk
Very HigiRisk

aps wnN -

The ranking is qualitative and is basedpant, on local knowledge of past experiences with each type of
hazard. The size and impacts of a natural hazard can be unpredictable. However; many of the mitigation
strategies currently in place and many of those proposed for implementation can be cpplidhe
expected natural hazards, regardless of their unpredictability.
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Hazard Identification andRiskAnalysis

Dam Failures Small Low Minor VeryLow

Extreme Temperature Large Low Minor Moderate

Hurricanes Large Moderate Limited High

Severe Thunderstorms/Winds/  Medium High Limited High
Tornadoes/Microburst
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DAM FAILURE

HAZARD DESCRIPTION

Dams and levees and their associated impoundments provide many benefits to a community, such as
water supply, recreation, hydroelectric power generation, and flood control. However, they also pose a
potential risk to lives and property. Dam or levee falis not a common occurrence, but dams do
represent a potentially disastrous hazard. When a dam or levee fails, the potential energy of the stored
water behind the dam is released rapidly. Most dam or levee failures occur when floodwaters above
overtop anderode the material components of the dam. Often dam or levee breeches lead to
catastrophic consequences as the water rushes in a torrent downstream flooding an area engineers

NEBFSNI G2 +ta |y dAydzyRFEGAZ2Y | NBI ®é petykddmaygedzil o6 SN 2 F O

depend upon the timing of the warning provided to downstream residents, the number of people living
or working in the inundation area, and the number of structures in the inundation area.

Many dams in Massachusetts were built during 118% century without the benefit of modern

engineering design and construction oversight. Dams of this age can fail because of structural problems
due to age and/or lack of proper maintenance, as well as from structural damage caused by an
earthquake orlboding.

The Massachusetts Department of Conservation and Recreation Office of Dam Safety is the agency
responsible for regulating dams in the state (M.G.L. Chapter 253, Section 44 and the implementing
regulations 302 CMR 10.00). To be regulated, thesasdare in excess of 6 feet in height (regardless of
storage capacity) and have more than 15 acre feet of storage capacity (regardless of height). Dam safety
regulations enacted in 2005 transferred significant responsibilities for dams from the State of
Massachusetts to dam owners, including the responsibility to conduct dam inspections.

LOCATION

According to the Office of Dam Safetjiddlefield has5 dams located within its boundarieShe

location of occurrence for a dam failure has been determined ttsb®all,” with less than 10 percent of

land area affectedThe local Hazard Mitigation Committee, however, report that only the Virginia Lake
Shore Dam is still in place. All of the other dams have been removed or naturally swept away by nature.

Dams inMiddlefield

Dam Hazard Level Purpose Condition
Upper Reservoir Dam -- (Non Jurisdictional) -- N/A
Virginia Lake Shore Dam Low Recreation Poor

Golden Fleece Dam -- - -
Paper Manufacturing Company - = -
Dam
Berkshire Pond Dam Not currentlyimpounding

water

Source: Office of Dam Safety, 2013.
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The location of dams in Middlefield can be seen on the Past and Present Hazards and Critical
Infrastructure Map in the appendix.

EXTENT

Often dam or levee breaches lead to catastrophic consequences as the water ultimately rushes in a
G2NNBYyG R26yaiNBlIY FE22RAYy3 |y FNBI SyaaAySSNB NBT
casualties and the amount of property damage will depend upantiming of the warning provided to

downstream residents, the number of people living or working in the inundation area, and the number

of structures in the inundation area.

Dams in Massachusetts are assessed according to their risk to lifg@petty. The state has three
hazard classifications for dams:

9 High Hazard Dams located where failure or improper operations will likely cause loss of life and
serious damage to homes, industrial or commercial facilities, important public utilities, main
highways, or railroads.

1 Significant Hazard Dams located where failure or improper operation may cause loss of life and
damage to homes, industrial or commercial facilities, secondary highways or railroads or cause
interruption of use or service of relaely important facilities.

1 Low Hazard Dams located where failure or improper operation may cause minimal property
damage to others. Loss of life is not expected.

PREVIOUS OCCURRENCES

Middlefield has experienced four dam failures in its history. Rdory 3 (12 GKS ¢26y Qa HnAn
and Recreation Plan, Middlefield used to have a number of mills along the Factory Brook in the western
aSO0A2y 2F 26y LY myTtnI GKS wWSASNB2ANI 51Y | ONRA
section of bwn and the dam were rebuilt. However, the dam failed again in 1901 destroying the mills

again. After this dam failure, the mills wemet rebuilt and the area reverted back to its agricultural

rootst causing the population in town to drop with the departunf industry. There arearecords that

note whetherthese dam failures causedonetary damagesr if there was any loss of life.

The Hazard Mitigation Committee alsuoated that the Upper Goose Pomaam (no longer listed as a
dam with the OfficeofDd { I FSie0 FFAft SR (G6A0S Ay (GKS (26yQa KA

PROBABILITY OF FUEUR/ENTS

Asa A RR{ Sdanms&de it maintenance is deferred, the likelihood of a dam failure will increase,
but, currently the frequency of dam failurés & [ 2 6 €  éparcert chancdioa dammfailing in any
given year.

As described in the Massachusetts Hazard Mitigation Plan, dams are designed partly based on
FaadzYLJiA2ya Fo2dzi I NAGSNDRA Ff26 0SKI Jletddn SELINS A
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have significant effects on the hydrograph used for the design of a dam. If the hygrograph changes, it is
conceivable that the dam can lose somédterentiredesigned margin of safety, also known as

freeboard. If freeboard is reduced, dam openatanay be forced to release increased volumes earlier in

a storm cycle in order to maintain the required margins of safety. Such early releases of increased

volumes can increase flood potential downstream. Throughout the west, communities downstream of

dams are already seeing increases in stream flows from earlier releases from dams. Dams are
O2yailiNHz2OGSR gAGK alFShe FSIFGdz2NBa (y2é6y la aqalLhAtfeg
measure in the event of the reservaoir filling too quickly. Sp¥wverfloweventsoften referred to as

GRSaA3IYy FlLAfdNBazé NBadAZ 4G Ay AYyONBlFaSR RAaOKFINHSA
climate change will not increase the probability of catastrophic dam failure, it may increase the

probability ofdesign failures.

IMPACT
‘An impact fromadamfA f dzZNB S@Sy i 62dzZ R f A ] Betcént obffopeityidthie2 NE & A (
affected area damaged or destroyethe dam in Middlefield isn the border with surrounding towns

YR RdzS (2 aokr&pRyt vaRrfrSni aRiend failire ik Jikely to flow downstream, impacting
neighboring communitieslo approximate the potential impact to property and people that could be

affected by this hazard, the total value of all property in to%50,534,100s usel. An estimate®0

percent of damage would occur to Je&rcent of structures, resulting in a totaf $1,010,682worth of

damage. The cost of repairing i@placing the roads, bridges, utilities, and contents of structures is not

included in this estimate.

‘VULNERABILITY

Based on this analysidliddiefieldhasl & + S'Néa@inefatdlity from dam or levee failure.

LT yed 2F aARRi{STFASIRQA RIFYa ¢SNB (G2 FlLAf{xX GKSe ¢
facilities. All of the dams sitatalowsrf S@IF G A2y (KIFy GKS ¢2gyQa ONRGAOI f
G26yQa YIAY S@IOdzr GA2Y NRdziSao
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DROUGHT

HAZARD DESCRIPTION

Drought is a normal, recurrent feature of climate. It occurs almost everywhere, although its features
vary from region to regiorin the most general sense, drought originates from a deficiency of
precipitation over an extended period of time, resulting in a water shortage for some activity, group, or
environmental sector. Reduced crop, rangeland, and forest productivity; incréiasdthzard; reduced
water levels; increased livestock and wildlife mortality rates; and damage to wildlife and fish habitat are
a few examples of the direct impacts of drought.

|LOCATION
SOlFdzaS 2F (GKAA KFTFNRQAE NBISYFYIRNBY IG2dzNET NS & QAMHE dz3
location of occurrence, or more than 50 percent of total land area affected.

EXTENT
‘ The severity of a drought would determine the scale of the event and would vary among town residents
depending orhow deeptheir wells ae dug.BecauseMiddlefield does ot provide public water service
allresidents rely on private wells for watérhe U.S. Drought Monitor also records information on
historical drought occurrence. Unfortunately, data could only be found at the state [EhelU.S.
Drought Monitor categorizes drought on a{D@ scale as shown below.

U.S. Drought Monitor

Classification ~ Category Description
DO Abnormally Going into drought: shorterm dryness slowing planting, growth of crops
Dry or pastures. Coming out of drought: some lingering water
deficits; pastures or crops not fully recovered
D1 Moderate Some damage to crops, pastures; streams, reservoingets low, some
Drought water shortages developing or imminent; voluntary watese restrictions
requested
D2 Severe Crop or pasture losses likelyater shortages common; water restriction:
Drought imposed
D3 Extreme Major crop/pasture losseswidespread water shortages or restrictions
Drought
D4 Exceptional Exceptional and widespread crop/pasture losses; shortages of water ir
Drought reservoirs, streams, and wells creating water emergencies

Middlefield Hazard Mitigation Plan 25



PREVIOUS OCCURRENCES

In Massachusetts, six major droughisve occurred statewide since 193 hey range in severity and
length, from three to eight years. In many of these droughts, watgply systems were found to be
inadequate. Water was piped in to urban areas, and watgply systems were modified fermit
withdrawals at lower water levels. The following table indicates previous occurrences of drought since
2000, based on the US Drought Monitor:

Annual Drought Status

Year Maximum Severity
2000 No drought
2001 D2 conditions in 21% of the state
2002 D2 conditions in 99% of the state
2003 No drought
2004 DO conditions in 44% of the state
2005 D1 conditions in 7% of the state
2006 DO conditions in 98% of the state
2007 D1 conditions in 71% of the state
2008 DO conditions in 57% of the state
2009 DO conditions in 44% of the state
2010 D1 conditions in 27% of the state
2011 DO conditions in 0.01% of the state
2012 D2 conditions in 51% of the state
2013 D1 conditions in 60% of the state
2014 D1 conditions in 54% of the state
2015 D1conditions in 100% of the state
2016 D3 conditions in 52% of the state
2017 D3 conditions in 8% of the state
2018 D1 Conditions in 36% of the state

Source: US Drought Monitor

During the summer of 2016, Middlefield, the Pioneer Valley and the state wéhe midst of a severe
drought, with many areas experiencing D3 ditions. In Middlefield, a number of private wells dried up
in this drought and had to be +érilled at deeper lengths it should be noted that many of these wells
were shallow wells.

PROBABILITY OF FUTUREENTS
In Middlefield,as in the rest of the state, drought has aWi' probability of future occurrence, or
between 1 and 10 percent in any given year.

Based on past events and current criteria outlined in the Massachusetts Drouglagetaent Plan, it
appears that western Massachusetts may be more vulnerable than eastern Massachusetts to severe

1 US Geological Survey Waupply Paper 2375 b | GA 2yt 2 (§ 801 2 ARY | NFRMBHNBIAKGE A Y al aa
Prepared by S. William Wandle, Jr., US Geological Survey.
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drought conditions. However, many factors, such as water supply sources, population, economic factors

(i.e., agriculture based economy), andrastructure, may affect the severity and length of a drought

SPSyiliod 2KSy S@lfdzZZ GAy3d GKS NBIA2yQa NRa|l TF2N RNERJz
Palmer Drought Severity Index, Massachusetts is historically in the lowest percensiévéoity and risk

of drought?

Palmer Drought Severity Index

1895-1995
Percent of time in severe and extrem e drought

% of time PDSI = 3

[ Less than 5%
[ 5% to 9.99%
C 10% to 14.9%
M 150 to 19.9%
M 205 or greater

SOURCE: McKee et al. (1993); HOAA (1990); High Plains R egional Climate Center (1996)
Albers Equal Area Projection; Map prepared at the Hational Drought Mitigation Center

[IMPACT
Due to the water richness of western Massachuse¥tildlefieldis unlikely to be adversely affected by
FyedKAYy3I 2GKSNJ GKFY | YIFI22NE SEGSYRSR RNRAAKGP ! &

with only minor property damagelisruption on quality of lifeor the need to dig a new, deeper well

| VULNERABITY

Based on the above assessméMiddlefieldhas adf 2 6 ¢ @ dzf y S NI odrdughtivéhileay NS 3+ NR
drought would require water saving measures to be implemented, there would be no foreseeable

damage to structures or loss of life resulting from ttezard.

CLIMATE PROJECTIONS

2 National Drought Mitigation Centeyhttp://drought.unl.edu
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According to climate projections created by the Northeast Climate Science &¢heewestfield River
basirt which Middlefield is located inis expected to see a slight possibility of increased consecutive
dry days throughout th end of thecentury. Consecutive dry days are defined as a period of time with
consecutive days with precipitation less than Imm (approximately 0.04 inches). It is expected that the
fall and summer seasons will continue to experience the highest numhmemstcutive dry days and it

is possible that the fall season will experience an increase3adid@ys in consecutive dry days by the end
of the century. This increase and continued seasonality could impact agriculture in the region.

3 https://nescaumdataservices

assets.s3.amazonaws.com/resources/productidA%20Statewide%20and%20MajorBasins%20Climate%20Projections  Guide
book%20Supplement March2018.pdf
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EXTREME TEMPERATURES

HAZARD DESCRIPTION

Greater variation and extremes in local atmospheric temperatures duétmbchanges in climate are
among thenatural hazardshat this plan anticipates. Middlefield is likely to experience more instances
of extreme and sustained heand cold. And, because warmer air holds more moisture, higher
temperatures will also bring wettewinters, more severe storms, and more frequent floodibgcally,
there will also benore singleday records high&nd moretotal dayswith highs abové0 degreesand
more heat wavesvith 3 or more days above 90 degrees. More extreme temperatures throughout
Western Massachusetts and New England mean that there willdre fftoods, droughts, antbrnados.
There will also be more Atlantiwrricanes and/ 2 Mde& Anticipated increases in extreme local
temperatures is directly related to many of the previously described vulnerabilities, as well as increasing
the risk of heatrelated disease and injury, especially among senior citizens and residents unable to
afford air conditioning

|LOCATION
Extreme temperatures would affect the whole commurity & dzf G Ay 3 Ay | &Gt NBSé f 2
or more than 50 perent of total land area affected

EXTENT
|As per the Massachusetts Hazard Mitigation Plan, the exXsaverity or magnitude) of extreme cold
temperatures are generally measured through the Wind Chill Temperature Index. Wind Chill
Temperature is the temperature that people and animals feel when outside and it is based on the rate
of heat loss from exposeskin by the effects of wind and cold. The chart shows three shaded areas of
frostbite danger. Each shaded area shows how long a person can be exposed before frostbite develops.
In Massachusetts, a wind chill warning is issued by the NWS Taunton Fordicastv®én the Wind

Chill Temperature Index, based on sustained wingREF or lower for at least three hours.

Middlefield has experienced many flooding eveirighe past Generally, thesare small floodevents

that have had minor impacts, temporarily Y LJ- OG Ay 3 NRB I R& | yR NBBwdrRSy iaQ @
in 2003 dropped a significant amount of rain in a short amount of time, washing out portions of Clark

Wright Road near Glendale Falls. In 2011, Hurricane Irene brought rain that caused stggidisiam

issues on Cone Road and lands along the two branches of the Westfield River in town experienced

flooding.
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Wind (mph)

For extremely hot temperatures, the heat index scale is used, which combines relative humidity with
actual air temperature to determine #hrisk to humans. The NWS issues a Heat Advisory when the Heat
Index is forecast to reach 1AM4°F for 2 or more hours. The NWS issues an Excessive Heat Warning if
the Heatlndex is forecast to reach higher than B3or 2 or more hours. The followingashindicates

Frostbite Times

By

9
8
7
6
5
4
4
3

Temperature (°F)
-10

B9 a
54 -
-55

D 30 minutes I’_ 10 minutes S minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V°'%) + 0.4275T(V°-')

Where, T= Air Temperature (°F) V=Wind Speed (mph)

Effective 11/01/01

the relationship between heat index and relative humidity:

NWS Heat Index Temperature (°F)
80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110
40 |80 81 83 85 88 91 94 97 101 105 109 114 119 124
45 |80 82 84 87 89 93 96 100 4 e i
g 50 |81 83 85 88 91 95 99
>|55 81 84 86 89 93 97 101 ‘
T | 60|82 84 88 91 95 100 105 11C
E | 65|82 85 89 103
I |70 |83 86 90 J
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= | 80|84 89 94
v | 85|85 90 96
90 |86 91 98 )
95 |86 93 100 10§
10087 95 103
Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity
[] Caution [C] Extreme Caution [ Danger Il Extreme Danger
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PREVIOUSGCCBRENCES

The following are some of the lowest temperatures recorded in parts of Massachusette foeriod
from 1895 to preserit

f Taunton, MA ¢35°F
1 ColdbrookMA ¢35°F
T  Chester, MA ¢35°F

The following are some of the highest temperatures recordedHermeriod from 1895 to present
w Chester, MA 107°F

IPROBABILITY OF FUEUR/ENTS
The probability of future extreme heat and extreme cold is considered todve™br between 1 and 10
percent in any given year.

[ IMPACT
Extreme cold and extreme heat are dangerous situations that can result in health emergencies for
susceptible people, such as those without shelter or who are stranded or who live in homes that are
poorly insulated or whout heat or air conditioningdome other way to stay codlhe impact of extreme
temperatures,the impact of extreme heat or cold Middlefieldis considered to be "minor," with no
property damage and very limited affect on humans.

[VULNERABILITY
Middlefield'svulnerability from extreme hezand cold is considered to B&loderated €

Structures ad infrastructure within the towrare not at risk for damage due to extreme temperatures,

but populations that are not prepared to contend tvithese temperature extremes could be most

vulnerable9 EG NBYS 02t R 02dzlJf SR 6AGK LIR2SSNI 2dzil 3Sa O2 dz |
KSFGAyYy3a a2dz2NOS NBljdzZANBa 'y St SOGNRO ZpareNfird ¢ KS ¢ 2
longterm sheltering.Extreme heat is growing into an everesence concerra  y & NB&aA RSy (ia R2)
arO2yRAGA2YyAYy3aT 06SOldzasS Al ¢layQid ySOSaalNEB Ay GKS
O2YRAGAZ2YAYIDd ¢KAA YSIya (lKsdrixas acaoyin@éentér. £ 20 GA2Yy A

4 https://www.ncdc.noaa.qgov/extremes/scec/records
® https://www.ncdc.noaa.gov/extremes/scec/records
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CLIMATE PROJECTIONS

According to climate projections compiled by the Northeast Climate Science Centage annual
temperatures in the Westfield River basin are expected to increase by 4.2 td-by.the end of the

century. Seasonally, maximum summer and fall temperatures are expected to see the highest projected
increased through the end of the century. Through the 2090s, summer maximum temperatures are
expected to increase by 5 to 17% and fall maximum temperatuegxpected to increase by 7 to 21%.
Additionally, it is anticipated that minimum winter and fall temperatures will increase by the end of the
century. Minimum winter temperatures are expected to increase by 38 to 88956 and minimum

fall temperatues are expected to increase by 11 to 32%-(25 F)

l'Yy20KSNJ gl & (2 O2yO0OSA@GS 2F GKS OKIFy3aAy3a OfAYIGSQa
days with temperatures over 98, 100F and 105 and annual days with temperatures below Band

0 F. Annually, the Westfield River Basin is projected to see between 9 and 60 more days of

temperatures over 90F by the end of the centuryseasonally, the largest increase in these high degree

days will be in the summeBecause average and minimum tematrres in the Westfield River basin

are anticipated to increase throughout the end of the century, it is also anticipated that the number of

days with a daily minimum temperature below 32and OF will decrease. By the end of the century,

winters are expeted to see 3 to 17 fewer days, spring 9 to 22 fewer days and fall 10 to 24 fewer days

below 32F and OF.

6 https://nescaumdataservices

assets.s3.amazonaws.com/resources/production/MA%20Statewide%20and%20MajorBasins%20Climate%20Projections_Guide
book%20Supplement_March2018.pdf
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FLOOING

HAZARD DESCRIPTION
There are three major types of storms that can generate floodindiddlefield:

1 Continental stormare typically lowpressure systems that can be either slow or fast moving.
These storms originate from the west and occur throughout the year.

 Coastalstorms | fa2 1y26é6y la y2NRSFadSNARI dzadzaffte 200
originate from the suth. The most severe coastal storms, hurricanes, occasionally reach
Massachusetts and generate very large amounts of rainfall.

9 Thunderstorm$orm on warm, humid summer days and cause locally significant rainfall, usually
over the course of several hourBhese storms can form quickly and are more difficult to predict
than continental and coastal storms.

A floodplain is the relatively flat, lowland area adjacent to a river, lake or stream. Floodplains serve an
AYLRNIFYyG FTdzyOiArAz2zpSakOliryBoOBRND tYRBSEt@&HEIRBY NBE S| &
waters and groundwater. Over time, sediments that are deposited in floodplains develop into fertile,
productive farmland like thafound in the Connecticut Rivealley. In the past, floodplaiareas were

also often seen as prime locations for development. Industries were located on the banks of rivers for

access to hydropower. Residential and commercial development occurred in floodplains because of

their scenic qualities and proximity todgtwater. Although periodic flooding of a floodplain area is a

natural occurrence, past and current development and alteration of these areas will result in flooding

that is a costly and frequent hazard.

LOCATION

There areapproximatelyd80acres of land within the FEMA mappackas subject to inundation by a 1
percent annual chance flood, commonly called 1#8-year floodplain and.0 acresof land withinareas
subject to inundation by a 0-gercent annual chance flood, commonly calted 500-year floodplain
within the Town oMiddlefield. Most of this land is in areas adjacenttt®® Middle Branch of the
Westfield River, Factory Brook and Glendale Brook.

In addition, various parts dfliddlefield have issues with l@dized flooding. They @ude:

Cone Road clos¢o East River Road

Clark Wright Road near Glendale Falls

Reservoir Road where it intersects with Town Hill Road and Factory Brook

Chipman and Becket Rodubth of these roads are dirt roads and have been especially
problematic whertemperatureswarm prematurely in the winter

i East River Road

=A =4 4 =
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In addition to localized flooding, undersized culverts can cause flooding in areas of town. Below is a map
of the culverts and stream crossinghtiddlefield. Town officials have noted the follng culverts as
being especially problematic: one on Clark Wright Road and two at the bottom of Reservoir Road.

oI ToTT
Peru State
Forest
) ®
Middlefield Y
State Forest
@
®
e Glendale Falls Q@
. % M:ddleﬂﬂd ®
® o ° &
bcket
®
s ®
®
» ®
[ N
Camp Chel
Greylock

No barrier: bluc @l

Insignificant barrier: blus green @ M

Minor barrier:

Moderate barrier:

Significant barrier:

Severe barrier: red @l

Missing data: mageniz @ [l

Ne crossing: black circle with bold red x ¥

New crossing pending approval: black circle with red slash@

TIP: To get the most recent information (i.e. most recent ‘Date observed in field' AND most recent 'Last updated') for a
surveyed crossing, click on it. Please be aware that to view all records for a surveyed crossing, you must use the "Search
Crossings"” page to search using the crossing code.

Black circles @ are unsurveyed crossings that have been assigned xy crossing codes by using Geographic Information

System (GIS) software. Depending on the area covered by your search results, you may not see any black circles until you
have zoomed in. When you hover over black points, the xy crossing code will appear.

SourceUniversity of MassachusetiStream Continuity Project 2018https://www.streamcontinuity.org/cdb2/naacc_search_map.cfm

Based on thestcations, floodindnas ad & Yel fff2 Oflodcirdnge, withess than 109%ercent of
land area affected.
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EXTENT
Floods can be classified as one of two types: flash floods and general floods.

Flash floodsare the product of heavy, lodgaéd precipitation in a short time period over a given

location. Flash flooding events typically occur within minutes or hours after a period of heavy
precipitation, after a dam or levee failure, or from a sudden release of water from an ice jam. Most
often, flash flooding is the result of a slamoving thunderstorm or the heavy rains from a hurricane. In
rural areas, flash flooding often occurs when small streams spill over their banks. However, in urbanized
areas, flash flooding is often the resultaddgged storm drains (leaves and other debris) and the higher
amount of impervious surface area (roadways, parking lots, roof tops).

General floodsmay last for several days or weeks and are caused by precipitation over a longer time
period in a particulariver basin. Excessive precipitation within a watershed of a stream or river can
result in flooding particularly when development in the floodplain has obstructed the natural flow of the
water and/or decreased the natural ability of the groundcover tes@b and retain surface water runoff
(e.g., the loss of wetlands and the higher amounts of impervious surface area in urban areas).

Middlefield has experienced many flooding eveirighe past Generally, thesare small floodevents

thathave had minoA YLJr OG a2 GSYLR NI NAfe& AYLI OdAyagaindid®m Ra | yR
in 2003 dropped a significant amount of rain in a short amount of time, washing out portions of Clark

Wright Road near Glendale Falis 2011, Hurricane Irene brought rairatircaused significant erosion

issues on Cone Road alatids along the two branches of the Westfield River in town experienced

flooding.

The average annual precipitation fietiddlefieldand surroundingcommunities in the Westfield River
Watershedis 46 inches Additionally, the Westfield River Watershdths approximately five (5) days a
years where more than one inch of precipitation is recorfied.

PREVIOUS OCCURRENCES
The major floods recorded Middlefieldhave been the result of rainfall aleror ranfall combined with
snowmelt. Key floods Middlefieldinclude:

0 The Great New England Flood of B3 his regiorwide flooding was caused by snow melt and
extremely rainy weather. While little information about the flooding impact\iddlefieldis
documented, neighboring communities reported substantial damage. In Massachusetts, the
Great Flood killed ten people and displaced approximately 50,000 people. It caused over
$200,000,000 in damage.

" http://resilientma.org/datagrapher/?c=Temp/basin/pcpn/ANN/Westfield/&c=Temp/basin/pcpn/ANN/Westfield/
8 http://resilientma.org/datagrapher/2c=Temp/basin/pcpn_1/ANN/Westfield/&c=Temp/basin/pcpn/ANN/Westfield/
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0 August 1955Hurricane Connie and Hurricane Diane gve@ over 26 inches of rain in less than
a week.Across the region, many towns dealt with impassable roads, bridge and dam
destruction, and power outages.

0 2003 A rain stormed moved through the region dropping a significant amount of rain in

Middlefield ina short amount of time. This washed out Clark Wright Road near Glendale Falls.
0 August 2013Hurricane Irenanovedthroughthe region and dropped an average of
approximately 10 inches of rain on an already saturatggion. The Westfield River saw
extensiveflooding, with water even cresting dams in Becket. In Middlefield, the heavy rainfall
caused significant erosion issues on Cone Road and lands along the two branches of the
Westfield River in town experienced floodiggauge on the Westfield River in Hiagton (the
closest river gauge to Middlefieldgported its highest historic crest in this location during
Hurricane Irene. The river crested at 16.78 feet and flood stage on this segment of the river is 9
feet.®

More recently, large rain storms haeaused localized floodirthat has created short term nuisances

éPROBABILITY OF FUEWYENTS
Based on previous occurrengéle probability of flooding iMiddlefieldis"Low," with alto 10 percent
probability in any given yeand the probability ofocalized flooding i& | % itk a 40 to 7Qpercent
probability in any given yeaFlooding frequencies for the various floodplaind/iadlefield are defined
by FEMA as the following:

1 10-year floodplaing 10 percent chance of flooding in any given year

1 25year floodplaing 2.5 percent chance of flooding in any given year

1 100year floodplaing 1 percent chance of flooding in any given year

1 500year floodplaing 0.2 percent chance of flooding in any given year
IMPACT

The impact of dlood event would likely béLimitect in Middlefielddependent on evenseverity and
precise location. This equates to approximatelyercentor more of property in affected area damaged
Using the assessed value of all structures in td#%0,534,100the total property damage, based on the
damage to individual flooding locations discussed in the "location" sectiof,84& (assumes 10%
damage to 3% of structureShe Town anticipates that in almost all instances, flooding will cause more
damage to road than buildingsThe cost of repairing or replacing the roads, bridges, utilities, and
contents of structures is not included in this estimate.

éVULNERABILITY

o https://water.weather.gov/ahps2/hydrograph.php?wfo=box&gage=hntm3

Middlefield Hazard Mitigation Plan 36


https://water.weather.gov/ahps2/hydrograph.php?wfo=box&gage=hntm3

Based on the above analydididdlefield faces a vulnerability ofttigh' riskfrom flooding.

Itia FYyGAOALIl GSR GKIFG y2yS 2F (GKS ¢26yQa / NAGAOFE C
the Town Center, will be impact by flooding. East River Road would be the only evacuation route to

flood. LastlyA (aftigipated the most residents homes will not be impacted by flooding beyond small

amount of water in basements.

CLIMATE PROJECTIONS

Climate scientists predict that in the next few decades, climate change will increase the frequency and
intensity of al storms that can cause flooding. Currently, floods are the most costly natural hazard in the
United States, and climate changdl only increase this damagBased off of data from the
Massachusetts Climate Change Clearinghuee average annual pragitation amounts are expected
to increase g an additional 1.83 inches ltlye middle of the century (2050) and by an additional 4.45
inches by the end of the centungdditionally, by the end of the century, Middlefield and the rest of the
Westfield RiveWatershed is projected to see the number of days in a year with precipitation events
greater than 1 inch increase by .5 days a year.

10 hitp://resilientma.org/datagrapher/?c=Temp/basin/pcpn _1/ANN/Westfield/&c=Temp/basin/pcpn/ANN/Westfield/
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HURRICANES / TRORICAORMS

HAZARD DESCRIPTION

Hurricanes are classified egclones andiefined as any closed circulan developing around a low

pressure center in which the winds rotate countdockwise in the Northern Hemisphere (or clockwise

in the Southern Hemisphere) and whose diameter averages 10 to 30 miles across. The primary damaging
forces associated with thesstorms are higtevel sustained winds and heavy precipitation. Hurricanes

are violent rainstorms with strong winds that can reach speeds of up to 200 miles per hour and which
generate large amounts of precipitation. Hurricanes generally occur betweenahd November and

can result in flooding and wind damage to structures and algpeend utilities.

LOCATION

.80FdzasS 2F (GKS KI T I MddefieldiNgGrsifdnf hufricayes andtMBical storid, 2 F
meaning the location of occurrencedst  NBS>¢ gAGK 2@SNJ pn LISNOSyd 27
more susceptible to wind damage and flepdone areas are susceptible to flooding from heavy rains

that usually accompany hurricane.

EXTENT

As an incipient hurricane develops, barometric pressure (measured in millibars or inches) at its center
falls andwindsincrease. If the atmospheric and oceanic conditions are favorable, it can intensify into a
tropical depression. When maximum sustain@dds reach or exceed 39 miles per hour, the system is
designated a tropical storm, given a name, and is closely monitored by the National Hurricane Center in
Miami, Florida. When sustained winds reach or exceed 74 miles per hour the storm is deemed a
hurricane. Hurricane intensity is further classified by the S&ffinpson Hurricane Wind Scale, which

rates hurricane wind intensity on a scale of 1 to 5, with 5 being the most intense.

SaffirSimpson Scale

Category Maximum Sustained
Wind Speed (MPH)
74¢95
96¢110
111129
130156
157 +

ga s wWwDN PP

Source: National Hurricane Center, 2012

PREVIOUS OCCURRENCES
Hurricanes that have affectediddlefieldare shown in the following table.
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Major Hurricanes and Tropical Storms Affecting Middlefield

Hurricane/Storm Name Year Saffir/Simpson Category
(when reached MA)
Great Hurricane of 1938 1938 3
Great Atlantic Hurricane 1944 1
Carol 1954 3
Edna 1954 1
Diane 1955 Tropical Storm
Donna 1960 Unclear, 1 or 2
Groundhog Day Gale 1976 Not Applicable
Gloria 1985 1
Bob 1991 2
Floyd 1999 Tropical Storm
Irene 2011 Tropical Storm
Sandy 2012 Super Storm

Source: National Hurricane Center, 2012

bh! ! Qad KAAG2NRAOFf KdAzZNNA OF vy S { dectyithBodigh Bliokeied ari K (0 (&
unnamed one 1924 and The Great Hurricane of 1938. The Great Hurricane of 1938 holds the record for

bring the most powerful and deadliesurricane to hit New Egland. It is believed that theunricane

killed 682 people and destroyed almost 60,000 homes m®ved across New England. There is no local

history or knowledge of how the storm diregtimpacted Middlefield. Whiletheg A Ry QG G NI O1 G KN
Middlefield, the Hazard Mitigatio@ommitteerecalls Hurricane Diane amtlrricane Irenémpacting

the town. Hurricane Ireneropped a significant amount of rain and caused road washouts and erosion.

PROBABILITY OF FUEWER/ENTS

a A RRf{ SckdtichiinRvestern Massachusetts reduces the risk of extremely high winds that are
associated with hurricanes, although it can experience some high wind events. Based upon past
occurrences, it is reasonable to say that thereds@ 2 R NI LN 06 frhédrricdndsiprropital
storms, or a 10% to 40percent probability in any given year.

IMPACT
A description of the damages that could occur due to a hurricane is described by th&SBaypison
scale, as shown below.
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Hurricane Damage Classificatio

Storm Damage Description of Damages Wind Speed
Category Level (MPH)
1 MINIMAL No real damage to building structures. Damage 74-95

primarily to unanchored mobile homes, shrubbery
Very dangerous winds will and trees. Also, sonepastal flooding and minor pie

produce some damage damage. An example of a Category 1 hurricane i
Hurricane Dolly (2008).
2 MODERATE Some roofing material, door, and window damage  96-110

Considerable damage t@getation, mobile homes,
Extremely dangerous winds etc. Flooding damages piers and small craft in
will cause extensive damage unprotected moorings may break their moorings. £
example of a Category 2 hurricane is Hurricane
Francis in 2004.
3 EXTENSIVE Some structural @mage to small residences and  111-129
utility buildings, with a minor amount of curtain wal
Devastating damage will occt failures. Mobile homes are destroyed. Flooding ne
the coast destroys smaller structures, with larger
structures damaged by floating debris. Terrain me
be flooded wdlinland. An example of a Category
hurricane is Hurricane Ilvan (2004).

4 EXTREME More extensive curtain wall failures with some 130156
complete roof structure failure on small residence:
Catastrophic damage will Maijor erosion of beach aread.errain may be
occur flooded well inland. An example of a Category 4
hurricane is Hurricane Charley (2004).
5 CATASTROPHIC Complete roof failure on many residences and 157+
industrial buildings. Some complete buildiiagures
Catastrophic damage will with small utility buildings blown over or away.
occur Flooding causes major damage to lower floors of

structures near the shoreline. Massive evacuation
residential areas may be required. An example of
Category 5 hurricane is Hurricane Andrgh992).

The Town oMiddlefieldfaces i [ A YA (ASvRaln Kuiricanes, with more thamO percent of
property in the affected area damaged.

To approximate the potential impact to property and people that could be affected by this hazard, the
total value of all property itown, $50,534,100s used. Wind damagd 6 percent with10 percent of
structures damaged would result in astimated$252,6700f damage. Estimated flood damage 1®

percent of the structures witl20 percent damage to each structure would resunl$1,010,682f

damage. The cost of repairing or replacing the roads, bridges, utilities, and contents of structures is not
included in this estimate.
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VULNERABILITY
Based on the above analydididdlefield faces d'High' vulnerability from hurricanes and tropical
storms.

The entire townwould be vulnerable to the impact of a hurricane. Areas prone to flooding are
particularly vulneable. Additionallyhigh winds could impact the tovihd O 2 ‘¥ti6rdayidhe@ergy
infrastructure and older buildings.

CLIMATE PROJECTIONS

Research on climate change indicates that there is great potential for stronger, more frequent storms as

the global temerature increases. More information about the effect of Climate Change can be found in
GKS tA2ySSNI xlftftSe ttlyyAy3a /2YYAaarzyQa [/ fAYILGS
www.sustainableknowledgecorridor.arg

The Massachusetts State Climate Change Adaptation Report has additional information about the
impact of climate change and can be accessegval.mass.gov/eea/aiwater-climate-change/climate
change/climatechangeadaptationreport.html.
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SEVERE SNOWSTORMGE STORMS

HAZARD DESCRIPTION

Snow is characterized as frozen precipitation in the form e$isied ice crystal. In order for snow to

occur, temperatures in the atmosphere (from ground level to cloud level) must be at or below freezing.
The strongest form of a severe snow storm idizzlrd. Blizzards are characterized by frequent wind
gusts above 35 miles per hour, limited to no visibility due to falling snow and extreme cold that lasts
longer than three hours.

Ice storms are liquid rain that falls and freezes upon contact withalgjlects. There must be an ice
build-up of greater than ¥ inch for it to be considered an ice storm. When more than a %z inch of ice
build-up is forecasted a winter storm warning can be triggered

Severe winter storms can pose a significant risk to propamty human life. The rain, freezing rain, ice,
snow, cold temperatures and wind associated with these storms can cause the following hazards:

9 Disrupted power and phone service

1 Unsafe roadways and increased traffic accidents

9 Infrastructure and other propertare also at risk from severe winter storms and the associated
flooding that can ocur following heavy snow melt

1 Tree damage and fallen branches that cause utility line damage and roadway blockages

1 Damage to telecommunications structures

1 Reduced ability oémergency officials to respond promptly needical emergencies or fires

1 Elderly are affected by extreme weather
LOCATION
The entiretown of Middlefieldis susceptible to severe snowstorms. Because these storms occur
regionally, they impact the entiretowh & | NBadzZ 4> (GKS f 2 Owithdvergo 2 T

percent of land area affectedliddlefieldQ @pography creates some steep grades, sometimes making
plowing difficult anccausing snow and ice hazardke following areas have been identified by the
Hazard Mitigation Committee as areas whereformsduring winter storm events:

1 Center of Town/areas of town with highest elevations

1 Upper Chipman Road

1 WestHill Road

The following areas have been iddigd by the Hazard Mitigation Committee as areas where snow
drifts happen during winter storm events:

1 Central Section of Bell Road near the Fair Grounds

1 Arthur Pease Road between Bell Road and Sky Line Trail

1 Skyline Trail near the Town Hall

1 Areas of Cone Road and Upper Chipman Road
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EXTENT

The Northeast Snowfall Impact Scale (NESIS) developed by Paul Kocin of The Weather Channel and Louis
Uccellini of the National Weather Service (Kocin and Uccellini, 2004) characterizes and raitkpagh
Northeast snowstorms. These storms have large areas-ofctOsnowfall accumulations and greater.

NESIS has five categories: Extreme, Crippling, Major, Significant, and Notable. Thus NESIS gives an
indication of a storm's societal impacts.

NESIS scoreseaa function of the area affected by the snowstorm, the amount of snow, and the

number of people living in the path of the storm. The aerial distribution of snowfall and population
information are combined in an equation that calculates a NESIS scorewahies from around one for
smaller storms to over ten for extreme storms. The raw score is then converted into one of the five
NESI8ategories. The largest NESIS values result from storms producing heavy snowfall over large areas
that include major metrpolitan centers.

Northeast Snowfall Impact Scale Categories

Category NESIS Value Description
1 1t 2.499 Notable
2 2.5t 3.99 Significant
3 4t 5.99 Major
4 6t 9.99 Crippling
5 10.0+ Extreme

Source: http://www.ncdc.noaa.gov/snoand-ice/rsi/nesis

TheSperryPiltz Ice Accumulation (SPIA) Index (below) is a prediction tool (algorithm) that can be used in
conjunction with National Weather Service data to predict the impact of winter weather in terms of ice
damage. It is currently being tested by the NatbWeather Service and FEMA in several regions with
potential implementation in the future. In the meantime, the index provides an outline of the potential
damage impacts of ice storms based on accumulation and wind.

The SpernyPiltz Ice Accumulation (SR) Index

Ice Damage Index Damage and Impact Descriptions

0 Minimal risk of damage to exposed utility systems; no alerts or advisories needed for ¢
few outages.

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

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

3 Numerous utility interruptionsvith some damage to main feeder lines and equipment
expected. Tree limb damage is excessive. Outages lasbripys.

4 Prolonged and widespread utility interruptions with extensive damage to main distributi
feeder lines and come high voltage transsiis lines/structures/ Outages lastingl® days.

5 Catastrophic damage to entire exposed utility systems, including both distribution and

transmission networks. Outages could last several weeks in some areas. Shelters nee

Sourcehttp://www.spia-index.com/images/SPIAIndexDescription.png
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PREVIOUS OCCURRENCES

New England generally experiences at least one or two severe winter storms each year with varying
degreesf severity. Severe winter storms typically occur during January and February; however, they
can occur from late September through late ApBlsed on data available from the National Oceanic
and Atmosphec Administration, there are 6#inter storms gice 1958 that have registered on the
NESIScaile. Of these, approximately 3@brms resulted in snow falls in the Pioneer Valley of at least 10
inches. These storms are listed in the table on the next page, in order of their NESIS severity.

Winter Storms FPoducing Over 10 inches of Snow in the Pioneer Valley, 19883

Date NESIS Value NASIS Category  NESIS Classification
3/12/1993 13.2 5 Extreme
3/2/1960 8.77 4 Crippling
2/15/2003 7.5 4 Crippling
2/2/1961 7.06 4 Crippling
1/21/2005 6.8 4 Crippling
1/19/1978 6.53 4 Crippling

12/25/1969 6.29 4 Crippling
2/10/1983 6.25 4 Crippling
2/14/1958 6.25 4 Crippling
2/5/1978 5.78 3 Major
2/23/2010 5.46 3 Major
2/8/1994 5.39 3 Major
1/9/2011 5.31 3 Major
2/11/2014 5.28 3 Major
2/18/1972 4.77 3 Major

03/12/2017 5.03 3 Major

02/18/1977 4.77 3 Major

12/11/1960 4.53 3 Major
2/7/2013 4.35 3 Major
2/22/1969 4.29 3 Major
1/18/1961 4.04 3 Major
2/8/1969 3.51 2 Significant
2/5/1967 3.5 2 Significant
4/6/1982 3.35 2 Significant
3/4/2013 3.05 2 Significant
3/15/2007 2.54 2 Significant
3/31/1997 2.29 1 Notable

10/29/2011 1.75 1 Notable
2/2/1995 1.43 1 Notable
1/25/1987 1.19 1 Notable

Source: http://www.ncdc.noaa.gov/snoandice/rsi/nesis
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In recent history, there has been no loss of fifam snow or ice storms Middlefield but each year

there are incidences of property damage and personal injulilesst winter storms that hit Middlefield

are manageable and simply more of a nuisance in regards to snow removal. The general sense from the
Hazard Mitigation Committee is that most residents are prepared to weather the impact of snow and ice
stormsfor short amounts of timeWhile there is limited local data on the storms and their impacts on

the Town, the Hazard Mitigation Committee recalkedignificant snow storm in 1957 and ‘&ndles€2

amount of snow in 2013 and 2014. These storms had a limited impact on the community, beyond the
time and costs associated with snow removal.

The major concerregarding both snow and ice storrissthe loss of power. Middlefield is at the end of
the power lines, which often means that they are one of the last communities to be reached by
Eversource. In the past, the Chester Municipal Light Plan has helped restore service to the town, but
there isno formal agreement between the MLP and Eversou@igen the prevalence of private wells,
this also meant the most residents were without access to wateit power was restored

¢ KSNB OdzNNE geél tlada ok ice $tarims irdMidel&ieldccoding to the state hazard

mitigation plan, there were 20 ice storms in Hampshire County between 1971 and 2012. This equates to

a major ice storms every twoyeaBA @Sy aARRf STASt RQa KAIK St SOFGA2Y?
almost annually. The lagte storm to case significant damageas in 2008.

PROBABILITY OF FUEUR/ENTS

Based upon the availability of records for Hashire County, the likelihood that a severe snow storm

will hit Middlefieldin any given yeais &Very Highl' or a70 to 100percent probability in any given year.
Furthermore, in Hampshire County, it is expected that an ice storm can be anticipated every other or a
Gl A3AKE LINRPOlIOAfAGRED

IMPACT

¢KS AYLI Ol 27F MiyorzS0 Sagsithaa 1#Bpdrte® of prSperty in the affded area
damagedTo approximate the potential impact to property and people that could be affected by this
hazard, the total value of alésidentialproperty in town, $50,534,100is used.

An estimated 20 percent of damage would occull@percent of structures, resulting in a total of
$1,010,682worth of damage. The cost of repairing or replacing the roads, bridges, utilities, and contents
of structures is not included in this estimate.

VULNERABILITY
Based on the above assessmeéviiddlefieldfacesa "HigH' vulnerabilityfrom severe snow storms and
G+xSNE | AJKE OarbtyfrBsNI 0 Af AG& FNRY

CKS ¢26yQa LR2oSNI YR 02YYdzyAOFGA2Y AYTFNIF &l NHzO G dzNB
snow or ice storm. This could cause residemd businesses to lose powdreat and wateand could
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vulnerable to damage, especially when the snow is wet and héawiddlefield, only the Town Hall

has a large flat roof. There is however very little concern about snow load on the roof because wind

blows off most of the snowL.astly, becaus®liddlefield substantially canopy covex severe snow or ice

storm could also cause a lot of damage in the fafrdowned trees.

CLIMATE PROJECTIONS

Climate projects undertaken by the Northe&@imate Science Centéanticipate that in the winter
season, days with greater than precipitation over 1 inch will increaseZogidys by the end of the
century. Becaust is anticipated that winter temperatures will increase by the end of the century, this
precipitation could fall as rain or snow.

" hitps://nescaumdataservices
assets.s3.amazonaws.com/resources/production/MA%20Statewide%20and%20MajorBasins%20Climate%20Projections_Guide
book%20Supplement_March2018.pdf
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SEVERE THUNDERSTORWBSBND / TORNADOBBICROBURSTS

HAZARD DESCRIPTION

A thunderstorm is a storm with lightning aticlinder produced by a cumulonimbus cloud, usually

producing gusty winds, heavy rain, and sometimes hail. Effective January 5, 2010, the NWS modified the
KFEFAf &ATS ONRGSNR2y (2 Oflraairfe | (KdzyRSNBL 2NY | &
of 58 mph (50 knots), hail that is 1 inch in diameter or larger (quarter size), or a tornado (NWS, 2013).

Wind is air in motion relative to surface of the earth. For +ti@pical events over land, the NWS issues a
Wind Advisory (sustained winds of 3138 mph for at least 1 hour or any gusts 46 to 57 mph) or a High
Wind Warning (sustained winds 40+ mph or any gusts 58+ mph). Fdrapcal events over water, the
NWS issues a small craft advisory (sustained winei32&ots), a gale warning (sustainethds 3447

knots), a storm warning (sustained winds 48 to 63 knots), or a hurricane force wind warning (sustained
winds 64+ knots). For tropical systems, the NWS issues a tropical storm warning for any areas (inland or
coastal) that are expecting sustashwinds from 39 to 73 mph. A hurricane warning is issued for any
areas (inland or coastal) that are expecting sustained winds of 74 mph. Effects from high winds can
include downed trees and/or power lines and damage to roofs, windows, etc. High windawsa
scattered power outages. High winds are also a hazard for the boating, shipping, and aviation industry
sectors.

Tornadoes are swirling columns of air that typically form in the spring and summer during severe
thunderstorm events. In a relatively stigeriod of time and with little or no advance warning, a

tornado can attain rotational wind speeds in excess of 250 miles per hour and can cause severe
devastation along a path that ranges from a few dozen yards to over a mile in width. The path of a
tornado may be hard to predict because they can stall or change direction abruptly. Within
Massachusetts, tornadoes have occurred most frequently in Worcester County and in communities west
of Worcester, including towns in eastern Hampshire County. Higth spreds, hail, and debris

generated by tornadoes can result in loss of life, downed trees and power lines, and damage to
structures and other personal property

Microbursts often cause tornadlike damage and can be mistaken for tornadoes. In contraido

upward rush of air in a tornado, air blasts rapidly downward from thunderstorms to create microbursts.
aAONROdNEGA | yR (2N¥yIR2S& N8B SELISOGSR G2 06802YS
atmosphere warms, due to predictions of climate chafrgen global warming.

LOCATION

As per the Massachusetts Hazard Mitigation Plan, the efitsenis at risk of high winds, severe
thunderstorms, and tornadoesiowever, the actual area that would be edfed by hese hazards is
"Medium,"” or betweenl10and 3 percent of total land areaRidgetops and areas prone to flooding are
expected to be most vulnerable.
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EXTENT

An average thunderstorm is 15 miles across and lasts 30 minutes; severe thunderstorms can be much
larger and longer. Southern New England tgftycexperiences 10 to 15 days per year with severe
thunderstorms.Thunderstorms can cause hail, wind, and flooding.

Microbursts are typically less than three miles across. They can last anywhere from a few seconds to
several minutes. Microbursts cause dagng winds up to 170 miles per hour in strength and can be
accompanied by precipitation.

Tornadoes are measured using the enhanc&té&le, shown with the following categories and
corresponding descriptions of damage:

Enhanced Fujita Scale Levels and &gs#ions of Damage

EFScale Intensity 3-Second Gust  Type of Damage Done

Number Phrase (MPH)

EFO Gale 65¢85 Some damage to chimneys; breaks branches off trees;
pushes over shallowooted trees; damages to sign boards

EF1 Moderate 86¢110 The lower limitis the beginning of hurricane wind speed;

peels surface off roofs; mobile homes pushed off
foundations or overturned; moving autos pushed off the
roads; attached garages may be destroyed.

EF2 Significant 111¢135 Considerable damage. Roofs torn off fralmmises; mobile
homes demolished; boxcars pushed over; large trees
snapped or uprooted; light object missiles generated.

EF3 Severe 136¢165 Roof and some walls torn off wealbnstructed houses;
trains overturned; most trees in forest uprooted.

EF4 Devastating 166200 Wellconstructed houses leveled; structures with weak
foundations blown off some distance; cars thrown and lar
missiles generated.

The extent of hail that can be present in severe thunderstorms can be found in the table below.

Hail Extent
Hail Size  Object Analog Hail Size  Object Analog
.50 Marble, moth ball | 2.00 Hen egg
.75 Penny 2.50 Tennis ball
.88 Nickel 2.75 Baseball
1.00 Quarter 3.00 Tea Cup
1.25 Half dollar 4.00 Grapefruit
1.50 Walnut, ping pong | 4.50 Softball
1.75 Golfball

Source: http://www.spc.noaa.gov/misc/tables/hailsize.htm
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Rainfall records for a 2dour period and per month are listed below:

Rainfall Records fomMiddlefield, MA

Month 24-Hour Record Monthly Record
January Hdy E y dpe
February o0 dHOE T dcyé
March Hdy € TPTHE
April o ®dPpp¢E y dT p €
May 0o dcHE MMDpn €
June odTnéE Mndn e
July ndoo¢ hdToOE
August T®pc¢e My dcy €
September odyc¢e y dcT €
October 0 ®o p¢ pdnc €
November Hdnné T®pcé
December HDPhGE T OHp €

Sourcehttp://www.myforecast.com/bin/climate.m?city=19373&metric=false

PREVIOUS OCCURRENCES

Because thunderstorms and wind affect the town regularly on an arbags, there are not significant
records available for these events per the Massachusetts Hazard Mitigation Plan, there are
approximately 10 to 30 days of thunderstorm activity in the state each.ydast occur in the late
afternoon and evening hoursyhen the heating is the greatesAs the climate changes, the frequency of
these event is likely to increase.

Within Massachusetts, tornadoes have occurred most frequently in Worcester County and in
communities west of Worcestefhe most common monthgea June, July, and August, but the Great
Barrington, MAtornado (1995) occurred in Mathe Windsor Locks, CT tado (1979) occurred in
Octoberand the GosheiConway Tornado (2017) occurred in Februdlliye incidents of tornado

activity (F3 or less) hawcurred in Hampshire County since 1954 andnown tornads have

touched down irMiddlefield. The closest tornados to touch down near Middlefield were an EF1 tornado
in Worthington in 1984 and an EFlGoshen and Conway in 2Q17

Most recently, on Felwary 25, 2017, an EF1 tornado touched down in Conway and Goshen,
Massachusetts. The tornado damaged dozens of homes, hundreds of trees and left 75% of the residents
without power. This was the first tornado in Massachusetts to touch down in Februaryreture

keeping stated in the 195081 2011,a tornado ranked F3 (Severe Damage) on the Fujita Scale of

Tornado Intensity, blew through thegion impacting theowns of West Springfield, Westfield,

Springfield, Monson, Wilbraham, Brimfield, Sturbridged &outhbridge. The tornado amelated storm

killed 3 peopleresulted in hundrés of injuries across the state and caused significant amounts of
property damage.
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Middlefield experiencel a microburst irthe southwest section of town (near West Hill Roaolvi HIl
Road, and Harry Pease Rqadlhichonly caused damage to trees. A number of communitiethe
greater regiorhave also experiencemicrobursts recently including Chicopee and Easthampton.

PROBABILITY OF FUEUR/ENTS

One measure of tornadactivity is the tornado index value. It is calculated based on historical tornado
events data using USA.com algorithms. It is an indicator of the tornado level in a region. A higher
tornado index value means a higher chance of tornado events. Data wasondéamshire County to
determine the Tornado Index Value as shown in the table below.

Tornado Index for Hamghire County

Hampshire County 125.73
Massachusetts 87.60
United States 136.45

Source: USA.cormttp://www.usa.com/hampshirecountyma-naturaldisastersextremes.htm

Based upon the available historical recdite estimated probability of a tornado Middlefieldis "ow,"

or between 1 and 10 percent in any given ydsased upon local knowledge and the increased

prevalence of microburst in surrounding communities, the estimaaxbability of a microburst in
MiddlefieldA & G Y2RSNI G6SZQ 2 NJ ocirfayigbehyeamn ' yR nn LISNOSy

As per the Massachusetts Hazard Mitigation Plan, there are approximately 10 to 30 days of
thunderstorm ativity in the state each year. Thus, théeeadVery Higk  LINE 670 t ACDperdedit 6
chane in any given year) of a severe tiderstorm or winds affecting the town.

h@SNI ft> (KSNB jeicert, prabablitd thalviddlefieNdwitl e inipact by severe wind,
microbursts, tornados and/or thunderstorms in a given year.

IMPACT

Overall, the Town ofliddlefieldfacesad [ A YA ASYRJF O FNBY aSOSNB (Kdzy RSNA
microburstsor tornadoes, withbetween 10 and 2percentof the town affected The potential for

locally catastrophic damage is a factor in any severe weather eveMidtiefield, a tornado that hit

residential areas would leave much more damage than a tornado with a travel path that ran along the
G26yQa F2NBaGSR FINBFraz gKSNBE fAGGES aSaatSySyd K&
to Zone 1, Design Wind Speed Coddmse codes camnigto regulations intie first edition of the

Massachusetts State Building Coddnichwent into effect o January 1, 1975. M3 G 2F (GKS (26y Q
housingstock and Town buildings webeiilt before this date.

To approximate the potential impact to property apdople that could be affected by severe weather,
tornado, or wind, the total value of atructuresin town, $50,534,100s used An estimated 100
percent of damage would occur to 1 percent of structures, resulting in a to&8,663410worth of
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damage. The cost of repairing or replacing the roads, bridges, utilities, and contents of structures is not
included in this estimate.

VULNERABILITY
Based on the above assessméviddlefield hasa "HigH' vulnerabilityfrom severe thunderstorms
winds, microbursts antbrnadoes.

The entire town would be vulnerable to the destruction caused by severe thunderstorms, wind,
microbursts and tornadoes. The vulnerabilities associated with flooding could be present if substantial
rain accompanies sevetbunderstorms. Additionallyhigh winds could impact the tovih a

communication and energy infrastructure and older buidginMost, if not all of the ton@& ONRX G A O
facilities, were designed to withstand lower wind speeds and could be damaged or dedtsoiéagh

wind events, microbursts of tornadoes.

CLIMATE PROJECTIONS

Research on climate change indicates that there is great potential for stronger, more frequent storms as

the global temperature increase&s mentioned previouslglimate projections suggst that there will

0S Y2NB RlIea ¢A0K KAIKSNI ANBIGSNI FY2dzyia 2F LINBOA
these events will include elements of severe storms, it is posditulee information about the effect of

Climate Changecanbedsy R Ay (GKS tA2ySSNJ +FffSe tflyyAy3a [/ 2YY
at www.sustainableknowledgecorridor.org

The Massachusetts State Climate Change Adaptation Report has additiomakitibn about the
impact of climate change and can be accessegvali.mass.gov/eea/aiwvater-climate-change/climate
change/climatechangeadaptationreport.html.
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WILDFIRE / BRUSHFIRE

HAZARD DESCRIPTION

Wildfires are typically larger fires, involving fsitted trees as well as meadows and scrublands.
Brushfires are uncontrolled fires that occur in meadows and scrublands, but do not involsieddll
trees. Both wildfires and brushfires can consume Bspother buildings and/or agricultural resources.
Typical causes of brushfires and wildfires are lightning strikes, human carelessness, and arson.

FEMA has classifications for 3 different classes of wildfires:

1 Surface fireare the most common type of wildfire, with the surface burning slowly along the
floor of a forest, killing or damaging trees.

1 Ground firedurn on or below the forest floor and are usually started by lightening

1 Crown firesnove quickly by jumping alongehops of trees. A crown fire may spread rapidly,
especially under windy conditions.

LOCATION
Approximatelyl4,333 acresf Middlefield (93%isforested and therefore at risk of wildfir&he
location ofoccurrence islarge," with more than 50%ercert of land area affected.

INBla f2y3 GKS G2oyQa {2dzZiKSNYy o062NRSNI ySI NJ
the most likely to experience wildfire and/or brushfire due to the presence of railroad tracks. Trains
running along this section adwn have been known to throw off sparks, due to friction, which can
causefires. The steeterrain in this section of the town makessponseto fireschallenging.

(s}

O
—

0p)

EXTENT

Wildfires can cause widespread damage to the areas that they affect. They can sergadpidly,

depending on local wind speeds and be very difficult to get under control. Fires can last for several hours
up to several days.

In Middlefield, 93percent ofthe land is forested14,333 acres and is therefore at risk of fire. A large

wWildFANB O2dzZ R RIYIF3S |fyz2ad Ftf 2F KS (d26yQa I yR
Massachusetts receives more than 40 inches of rain per year and much of the landscape is fragmented,

and together these two traits make wildfires uncommon in Massaetta. Nevertheless, in drought

conditions, a brushfire or wildfire would be a matter of concern. A large wéldbiuld damage a large

swath of Middlefiel@a f I yRaOF LIS Ay Of dzZRAy 3 @ofitiné. MiddlelefINiE K S R §
rugged terrain could also make it difficult for emergency personnel to contain andafigitdfire.

Based major wildfires that have occurred in western Massachusetts, it is estimated thaadire
would likely destroy betweeB0 to 500 acres of forestl area.
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PREVIOUS OCCURRENCES
During the past 100 years, there have not been many wildfires occurring in the Pioneer Valley. However,
several have occurred during the past 20 years, as shown in the list below:

1995¢ Russell, 500 acres burned on Mt. Tekoa

2000¢ South Hadley, 310 acres burned over 14 days in the Litihia Springs Watershed
2001¢ Ware, 400 acres burned

2010¢ Russell, 320 acres burned on Mt. Tekoa

2012¢ Eastern Hampden County, dry conditions and wind gusts created a brush fire in
Brimfield,and burned 50 acres

1 2016- Montgomery, 60 acres burned on Mt. Tekoa

=A =4 =4 4 A

As a point of reference, the total nurabof fire incidences in Middlefielidr the last five available years
is provided below. These include structural, automotive and brush fires.

Total Fire Incidents iMiddlefield

2011 1
2012 0
2013 0
2014 0
2015 0

Source: Massachusetts Fire Incidence Reporting System, County Profiles,
2015Fire Data Analysis

The Hazard Mitigation Committee remembeery little activity of past fire activity in recent history.
The closest and most disastrous instance of wildfire that the committee could recall was a fire in the
1960s on Gobble Mountain in Chester.

PROBABILITY OF FUEUR/ENTS

In accordance with the Massachusettazard Mitigation Plan, the Hazavtitigation Committee found

it difficult to predict the likelihood of wildfires in a probabilistic manner because the number of variables
involved. However, given the presenaéprevious wildfires, and their proximity the Town, the

likelihood of a future wildfire is determined to kow€ or between al and D percent probability in

any given year.

Climate scenarios project summer temperature increases between 2°C and 5°C and precipitation
decreases of up to 15 percersSuch conditions would exacerbate summer drought and further promote
high-elevation wildfires, releasing stores of carbon and further contributing to the buildup of
greenhouse gases. Forest response to increased atmospheric carbon dithdeoO |  fedliRatian

S T ¥1Sdouildéalso contribute to more tree growth and thus more fuel for fires, but the effects of
carbon dioxide on mature forests are still largely unknown.
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[IMPACT
Middlefieldfacesl crilicak impact from wildfires, with extensivdamage anticipated in such an event.

To approximate the potential impact to property and people that could be affected by this hazard, the
total value of all property in towy$50,534,100s used.

An estimated 100 percent of damage would occutfpercent of structures, resulting in a total of
$7,580,115wv0rth of damage. The cost of repairing or replacing the roads, bridges, utilities, and contents
of structures is not included in this estimate.

VULNERABILITY
Based on the above assessmeéMigdlefieldfaces dModerate' (i 2 & Vulhétdhliy from wildfire
and brushfires.

Because so much of Middlefield is forested, the whole town, all its critical facilities and evacuation
routes are vulnerable.

‘ CLIMATE PROJECTIONS

An increase in temperatures and @atutive dry dayswhich are projectedzould create conditions that

are amenable to wildfiresMore information about the effect of Climate Change can be found in the

t A2YySSNI £ ftfSe tftlyyAy3d /2YYAaaArzyQa [/ EAYFGS 1 OGA
www.sustainableknowledgecorridor.org

The Massachusetts State Climate Change Adaptation Report has additional information about the
impact of climate change and can be accessegval.mass.gov/eea/aivater-climate-change/climate
change/climatechangeadaptationreport.html.
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OTHER HAZARDS

In addition to the hazards identifieebove, the Hazard Mitigation Team reviewed the full list of hazards
listed in the Massachusetts Hazard Mitigation Plan. Due to the location and context of the Town, coastal
erosion, landslidesce jamsearthquakesand tsunamisvere determined to not be ¢hreat.
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4: CRITICAL FACIIHS®I

|FACILITY CLASSIFIOAT
A Critical Facility is defined as a building, structure, or location which:

9 Isvital tothe hazard response effort

1 Maintains an existing level of protectidrom hazards for communityesidents and
property

1 Would create a secondary disasiea hazard were to impact it

The Critical Facilities List for the TowrMifldlefield has been identified utilizing a Critical
Facilities List provided by theéafe Hazard Mitigation OfficeMiddlefieldQ Hazard Mitigation
Committee has broken up this list of facilitieso three categories:

1 Facilities needed foemergencyrespase in the event of a hazard event.

1 Facilities identifiedas noressentialand not required in an emem@ncy response event,
but whichare considered essential for the everyday operatiothef Town.

1 Facilitiesor institutions that include specialpulationswhich would need additional
attention in the event of a hazard event.

The critical facilities and a¢uation routes potentially affected thazard areas are identified
following this list The Past and Potential Hazards/Critical Facilities Map (Appenaisd)
identifies these facilities.

| CATEGORYJEMERGENCY RESPONSEVECES
The Town has identiftethe emergency response facilities as the highest priority in regards to
protection from natural hazards:

Emergency Operations Center
Primary:Town Hal 188 Skyline Trail
Alternate:Fire Station 6 Bell Road

Fire Station
Fire Station6 Bell Road

Police Station
Police Statiofl88 Skyline Trail

Highway Garage
Highway garaget Bell Road
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Water Department
The town does not supply water to any of the Residents.

Emergency Fuel Stations
The town has a tank of diesel fuel at the highway gasagkcan get gasoline from Chester
Electric (Town Road&hester) in times of emergency.

Emergency Electrical Power Facility
There are no substations in town.

The Town Hall does generate electricity through solar panels, but that energy is fed intidthe g
Additionally,there is apropane generatoat the Town Hall andeneratorsare slated to be
installed into the Highwagarage and Fire Station by F#HIR018

Emergency Shelters
Town Hall has the supplies and backup power source needed to stedidents.

Dry Hydrants Fire PondsandWater Sources
There is a dry hydrant at Azure Greég Bell Road

Bancroft and Factory Brook serve as surface water supplies that can beAcseds via fire
truck is difficult, but the fire department has portepumps that they can bring to the site as
needed.

Helicopter Landing Sites
Fair Grounds Bell Roads (wires make it fairly tight to get in to)

Azure Greenl6 Bell Road has a large parking lot, need a formal agreement

Communications
Cell TowersClosest cell tower is in Chester. Cell coverage in town is a real challenge. Verizon

and AT&T work better than some providers, but still spotty. Considerizgl phone booster at
the TownHall.

Primary Evacuation RoutesAll have steep slopes
SkylineTrail

Chester Road
Town Hill
East River Road

Bridges Located on Evacuation Routes
Skyline Trail0 bridges

Chester Roadl bridge slated for replacement in 2020
Town Hill Roadd bridges 1 has a posted light weight restriction
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CATEGORY@ZNON EMERGEY RESPONSE FATHST
The Dwn has identified these facilities as remergency facilities; however, they are
considered essential for the everyday operatiorivbifidiefield.

Municipal Buildings

Senior CenterSkyline Trail

Salt ShedBell Road
TransferStation (shedy, Bell Road
Libraryg Skyline Tralil

Problem Culverts
Reservoir Roa(R)

Clark Wright Road

CATEGORY@FACILITIES/POPULANSOTO PROTECT
Thefollowing populations andacilitiesmay require special attention during a hazard event.

Hosptals
Berkshire Medical CentePittsfield

Baystate Noble Hospitalestfield
CooleyDickensonNorthampton

Level 1 Trauma Centers via helicopter
Baystate Medical CenteSpringfield
Albany Medical CenteAlbany, NY

Special Needs Population
Populations with Special Needs are fairly dispersed through town. One of the strengths of being

a small town though is that everyone knows everyone and always ahmeckeach other.

Despite this, the Council on Aging is currently working on pulling tegetlist of particularly
vulnerable populations that they will share with the Highway Superintendent, Fire Department
and Emergency Management Director.

Elderly Housing/Assisted Living
No housing or assisted living communities in town that are ageictst: General population is

aging and the elderly live in private homes dispersed throughout the community.

Recreation Areas
Glendale Falls

Keystone Arches Trail
Branches of the Westfield River (no formal access points)
Middlefield Fair Grounds
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Middlefield State Forest
Playground near Council on Aging
Town Hall

Library

Daycares
No official day cares

Places of Worship
Middlefield Congregational Churcimtersection of Skyline Trail and Bell Road

Historic Buildings/Sites

Elijah Churchill GravesitBell CemeterySkyline Trail
Senior Centefkyline Trall

Historic District Town Center

Keystone ArchedVestfield River

Apartment Complexes
No apartment complexeis town.

Schools
There are no schools in Middlefield. Middlefield is part of the Gateway Regional School District.

Elementary studets go to school at th€hester Elementary School in Chester, MA. High school
and middle school students attend Gateway Regional High Schdd@ateway Regional Middle
School in Huntington, MA. In addition, high school students can attend the Smith Vocational
Technical High School in Westfield, MA.

Employment Centers

Azure GreenBell Road

Town Hall and Associated Buildings
Left Field Farm

Bedrock Design

Camps
No camps in town.

CATEGORYHAPOTENTIAL RESOURCES

Food/Water

There are no stores in town that sell food and water. Everyone in town travels to Pittsfield or
Westfield to shop. Because of the distance they need to travel, most rdsitlene a well
stocked pantry. There is currently no plan in place to get food if-teng sheltering were
needed.
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Hospitals/Medical Supplies

Hilltown Community Health Centerduntington
Hilltown Community Health CentéWorthington
MedExpresdJrgent CareDalton

Hilltown Veterinary ClinidVashington

Gas

There are no places to get gas or diesel in Middlefield. The closest gas stations are in Russell,
Dalton and Lee. The closest placeyt diesel fuel ist Wheeler Oiln Chester. The town has an
agreement in place with Chester and can fuel its vehicles at their Highway Department if
needed.

Heating Oll
Wheeler Oil, Chester

Building Materials Suppliers
LP Adamalton and more options in Pittsfield

Heavy & Small Eqmment Suppliers
Pittsfield Lawn and TractoPittsfield
Many of Town residents have large equipment that could be used in time of need

Gravel Pits/Asphalt Plants
Donovan Bros, Ine Huntington
Tonlino and Sons Crushed Ston@ss
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Critical Facilities and Evacuation Routes Potentially Affected by Hazard Areas

Hazard Type Hazard Area Critical Facilities Affected Evacuation Routes Affectec

Area near Coles Brook (Could

. None None
impact a small number of homes

Dam Failure

If severe enough, all critical facilities could be impactt

Non
because they rely on well water one

Drought Whole Town
Cone RoadClark Wright Road
Reservoir Road where it .
intersects with Town Hill Road Town Hill Road (Has never

Flooding and Factory BrogkChipman None been impassable due to

Road, Becket Road and flooding.)
East River Road
Hurricanes Whole Town Same as flooding and high winds depending on extent of winds and flooding

All evacuation routes. (Steep

All critical facilities could be impacted if loss of powel o
slopes could cause ice issue:

Severe Snowstorms/ Ice Whole Town (Buildings with larg (Some buildings have propane generators that coul

Storms flat roofs) . and Downed Trees could bloc
sustain energy for a few weeks.)
roads.)
Severe Thundstorms/ V\lrr(];ls t-:; Of\;\(l) r;éliEnSpZﬁ':Ix ahrg;as it 2F GKS G266y Qa ONXRGA C If downed trees, all evacuatior
Wind/Tornado/ Microburst P elevatiogr’\s) 9 elevation that could be impacted by wind. routes could beémpacted
Wildfire/Brushfire Whole TO\r/\;rillr(orT;zlsn)ly along the No critical facilities or roads in area along the tracks.
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5: MITIGATIONCAPABILITIES &TRATEGES

One of the steps of this Hazard Mitigation Pfaocessh & (2 S@l fdz-r 4SS Fff 2F GKS ¢2
and practices related to natural hazards and identify potential gaps in protedficidlefieldd t 2 O f

Hazard Mitigation Committee worked with PVPC to complete the FEMA Capability Assessment

worksheet, ncluded in AppendiiE

Middlefieldhas most of the no cost or low cost hazard mitigation capabilities in place. Land use zoning,
subdivision regulations and an array of specific policies and regulations that inelmdedmitigation

best practices are iplace.Middlefieldalso has appropriate staff dedicated to hazard mitigation

related work for a community its size, including a Tdvaministrator, Emergendylanagement

Director, a professionally run Department of Public Works, a-{oae Building Inspeor, and a Tree

Warden Middlefield has some of the recommended plans in place including a Comprehensive
EmergencyianagementPlan and an Open Space and Recreation Plan. The Town is also taking steps to
complete a Capital Improvements Plan that will guigkeire purchases and improvements in town.

Not only doedMiddlefieldhave these capabilities in place, but they are also deployed for hazard
mitigation as appropriate. The Town also has very committed and dedicated volunteers whorserve o
Boards and Commtéees and in other @lunteer positions. The Town collaborates closely with

surrounding communities and is party to Mutual Aid agreements through the MBWddlefieldis

also an active member community of the Pioneer Valley Planning Commission (PVE&) ke

advantage of no cost local technical assistance as needed provided by the professional planning staff at
the PVPC.

MiddlefieldQd Y2 aild 20@0A2dza KFITIFNR YAGAILIGAZ2Y ySSR Aa F2N
While Middlefieldis a welkmanagedfiscally sound Town, it is not a wealthy communigditionally,

given their lack of a commercial or industrial tax base and the large percentage of land in town held in
taxSESYLI &aidGl Gdzas GKS NBaARSy(a dshfougn prépiry fedadd R ¥ dzy R
there is little excitement to raise these taxes any furth&@hus,Middlefield has very limited financial

resources to invest in costly hazard mitigation measuvéiddlefieldis, however, committed to locally

matching all HNEP grants receivesind in the past has actively pursued all relevant state programs that

can lead to assistan@nd fundingncluding being a designated Green Community and participating in

0KS D2@SNYy2NRa /2YYdzyAde /2YLIF OG t NRINIY

After reviewingexistingpolicies and the hazard identification and assessment, the Town Hazard
Mitigation Committee developed a set of hazard mitigation strategies it would like to implement. The
Town ofMiddlefieldhasalsodeveloped the following goal to serve as a framewankrhitigation of the
hazards identified in this plan.
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Goal Statement

To minimize the loss of life, damage to property, and the disruption of governmer
services and general business activities due to the following hazards: flooding, s¢
snowstormégice storms, severe thunderstorms, hurricanes, tornadoes,
wildfires/brushfires dam failures, extreme temperatures and drought.

,_____________

e e - - - - -

OVERVIEW OF MITIGANISTRATEGIES BY HAZARD

An overview of the general concepts underlying mitigation strategies for efatie diazards identified
in this plan is as follows:

DAM FAILURE

Dam failure is a highly infrequent occurrence, but a severe incident could prove catastrophic. In
addition, dam failure most often coincides with flooding, so its impacts can be multipBetie
additional water has nowhere to flow. The only mitigation measures currently in place are the state
regulations governing the construction, inspection, and maintenance of dams. This is managed
through the Office of Dam Safety at the Department oh§ervation and Recreation.

DROUGHT

Although Massachusetts does not face extreme droughts like many other places in the country, it is
susceptible to dry spells and drought. The primary mitigation strategy currently in place is to require
subdivisions t@rovide an environmental review that assesses the impact that the dexredopwill

have on groundwater.

FLOODING

The key factors in flooding are the water capacity of water bodies and waterways, the regulation of

waterways by flood control structures, dithe preservation of flood storage areas and wetlands. As

Y2NB fFryR A& RS@OSt2LISRE Y2NB Ff22R a02N)r3IS A& RSYIl
The Town currently addresses this problem with a variety of mitigation tools and strategies. Flood

rStFGSR NB3IdzA FGA2ya yR a0NXGS3IASa FINBE AyOfdzZRSR Ay
subdivision regulations. Infrastructure like dams and culverts are in place to manage the flow of water.

HURRICANES

Hurricanegrovide the most lead warning time of all identified hazards, because of the relative ease in
LINBRAOGAYI GKS aG2N¥Qa (NI O] FyR LRGSYGAIE fFyRFFE |
KdzZNNA OF ySQa 20l GdA2Y A& op RSANENIE HERINTGdA g | diid $y0zREBK &
reaches 40 degrees North Latitude (Long Island). Even with significant warning, hurricanes cause

significant damage both due to flooding and severe wind.
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The flooding associated with hurricanes can be a major source cdgiao buildings, infrastructure

and a potential threat to human lives. Flood protection measures can thus also be considered hurricane
mitigation measures. The high winds that often accompany hurricanes can also damage buildings and
infrastructure, similato tornadoes and other strong wind events.

SEVERE SNOWSTORNGE STORMS

Winter storms can be especially challenging for emergency management personnel. The Massachusetts
Emergency Management Agency (MEMA) serves as the primary coordinating entéystatdwide
management of all types of winter storms and monitors the National Weather Service (NWS) alerting
systems during periods when winter storms are expected. Even though the storm has usually been
forecast, there is no certain way for predicting length, size or severity. Therefore, mitigation

strategies must focus on preparedness prior to a severe snow/ice storm.

tKS ¢26yQa Od2NNBYy(d YAGAIFGAZ2Y G22fa FyR adaNIGS3AxsSa
standards established based orfetg during storm events. To the extent that some of the damages

from a winter storm can be caused by flooding, flood protection mitigation measures also assist with

severe snowstorms and ice stornf$ie Town has adopted the State Building Code, whichreasu

minimum snow load requirements for roofs on new buildings.

SEVERE THUNDERSTORWBNDS / TORNADOEEMICROBURSTS

Most damage from tornadoes and severe thunderstorms come from high winds that can fell trees and
electrical wires, generate hurtling debrand, possibly, hail. According to the Institute for Business and
Home Safety, the wind speeds in most tornadoes are at or below design speeds that are used in current
building codes, making strict adherence to building codes a primary mitigation strategy

éWILDFIRES / BRUSHEFSR
Wildfire and brushfire mitigation strategies involve educating people about how to prevent fires from
starting, as well as controlling burns within the tovitiddlefield requires that all people wanting to
open bun on their property get a permit from the Fire Chief. In addition, they must call the fire chief to
make sure it is a safe place to burn and burning is limited to certain seasons.
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EXISTINMITIGATIONCAPABILITIES

The Town oMiddlefield hasnumerous policies, plans, practices, programs and regulations in place, prior toréation ofthis plan, that were
serving to mitigate the impact of natural hazards in the TowNl wfdlefield. Thesevarious initiativesare summarized, described and assessed
ontheF2f t 246Ay 3 LI 3Sa YR KI @S 06SSy S@ltdd GdSR Ay (GKS Ga9FFSOGAQPSySaasé

Existing MitigationCapabilities

Srategy Action Description Hazards Effectiveness / Improvements
Type Mitigated

Flood Control Capital There are fivalams in Middlefield Flooding Somewhat effective. Need to

Structure ensure that dam owners realize

that it is their responsibility to
inspect their dams

Culvert Capital Have worked to maintain culverts in town. Flooding Very effective. Costly to do, sc
Replacement seeking grant fundintpr
additional replacements.
Floodplain Regulation Areas delineated as part of the 1.§ear Flooding Very Effective. No Changes.
Protection District floodplain are protected by strict use
regulations
Earth Removal Regulation Requires special permaipproval for earth Flooding Somewhat Effective. Consider
removal creating more performance
based evaluations.
Site Plan Approva Regulation  Specific requirements for new construction tc Flooding Somewhat Effective.
be integrated into the existing environment. Drought
Subdivision Rules Regulation Definitive Plar Proposed septic or sewer and Flooding Effective. No Changes.
and Regulations water supply must be shown.

Additionally- Hydrology Study and Drainage
Calculation; Sanitary Sewer Study; Water Stu
Environmental Impact &tement; Development
Impact Statement
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Open Space and Planning
Recreation Plan Document

National Flood Program
Insurance
Program
Participation
Driveway Review Regulation
During Permitting

State Building  Regulation
Code

Backup Electric Operational
Power
Tree Management Operational

Use Regulations Regulation
Prohibited Uses

Site Plan Approva Regulation

Burn Permits Regulation

Inventories natural features and promotes
natural resource preservation in the town,
including areas in the floodplain; such as
wetlands, groundwater recharge areas, farm
and open space, rivers, streams and brooks
There are4 homeowners with flood insurance
policies.

The Highway Superintendent reviews plans f
all new driveways built in town to ensure that
run-off and erosion is properly managed.
The town ofMiddlefield has adopted the

Massachusetts State Building Code.

Shelter hasackup power Soon all critical
facilities will have generators
Eversource is on a 5 year trimming schedule
Highway Superintend# will contact Eversource
if any immediate problems.
Mobile homes/ trailers are prohibited in all zor
districts in town

Special granting authority can request Fire
Department inspection/review of any plan

Flooding
Drought

Flooding

Flooding

Severe Snow/ Ice
Stormg
Hurricanes/
Severe Wind/
Tornadoes/
Microburstg
Earthquakes
Severe Snow/Ice
Storms
Severe Snow/ Ice
Storms

Hurricanes/
Severe Wind/
Tornadoes/
Microbursts
Wildfire/
Brushfire

Residents must obtain burn permits, and  Wildfire/Brushfire

personrel provide information on safe burn

Effective at inventorying

sensitive resource areasebds

to be updated

Effective. No changes.

Effective. No changes.

Effective. No changes.

Very Effective. No changes.

Very effective.

Effective. No changes.

Effective. No changes.

Somewhat Effective.

Middlefield Hazard Mitigation Plan

66



practices.

New Dam Regulation State law requires a permit for the constructio = Dam Failure Effective. No changes.
Construction of any dam/
Permits
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PRIORITIZED IMPLEMBNION PLAN

After reviewing existing mitigation strategies in place, the Hazard Mitigation Committee identified they
planned to pursue in the implementation of this plan. The risks and vulnerabilities identified in Chapter
3 were compared to existing mitigation strategiesunderstand where gaps exist. Selected strategies
were then prioritized using the following methodology.

PRIORITIZATION METHOLOGY
TheMiddlefieldHazard Mitigation Planning Committee reviewed and prioritized a list of previously
identified and new mitigtion strategies using the following criteria:

1 Application to multiple hazards, Strategies are given a higher priority if they assist in the
mitigation of several natural hazards.

1 Time required for completiorg Projects that are faster to implement, eithdue to the nature of
the permitting process or other regulatory procedures, or because of the time it takes to secure
funding, are given higher priority.

9 Estimated benefit¢ Strategies which would provide the highest degree of reduction in loss of
property and life are given a higher priority. This estimate is based on the Hazard Identification
YR l'ylfeaira /KFELIGISNE LI NIAOdzZ NI & gA0GK NBIIFNR
mitigated.

1 Cost effectiveness in order to maximize the effect of mitation efforts using limited funds,
priority is given to lowcost strategies. For example, regular tree maintenance is a relatively low
cost operational strategy that can significantly reduce the length of time of power outages during
a winter storm. Striegies that have identified potential funding streams, such as the Hazard
Mitigation Grant Program, are also given higher priority.

1 Eligibility Under Hazard Mitigation Grant ProgragiThe Hazard Mitigation Grant Program
(HMGP) provides grants to states dodal governments to implement lortgrm hazard
mitigation measures after a major disaster declaration. The purpose of the HMGP is to reduce the
loss of life and property due to natural disasters and to enable mitigation measures to be
implemented duringhe immediate recovery from a disaster. Funding is made available through
FEMA by the Massachusetts Emergency Management Agency. Municipalities apply for grants to
fund specific mitigation projects under MEMA requirements

The following categories are ustmdefine the priority of each mitigation strategy:
1 Lowg Strategies that would not have a significant benefit to property or people, address only
one or two hazards, or would require funding and time resources that are impractical
1 Medium ¢ Strategies thawould have some benefit to people and property and are somewhat
cost effective at reducing damage to property and people
1 Highg Strategies that provide mitigation of several hazards and have a large benefit that
warrants their cost and time to complete
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1 Very Highg extremely beneficial projects that will greatly contribute to mitigation of multiple
hazards and the protection of people and property. These projects are also given a numeric
ranking within the category.

COST ESTIMATES

Each of the followingnplementation strategies is provided with a cost estimate. Projects that already
have secured funding are noted as such. Where precise financial estimates are not currently available,
categories were used with the following assigned dollar ranges:

1 Lowc cost less than $50,000
1 Medium ¢ cost between $50,009 $100,000
1 Highc cost over $100,000

Cost estimates take into account the following resources:
1 Town staff time for grant application and administration (at a rate of $25 per hour)
1 Consultant design ancbnstruction cost (based on estimates for projects obtained from town
and general knowledge of previous work in town)

1 Town staff time for construction, maintenance, and operation activities (at a rate of $25 per
hour)

PROJECT TIMELINE

The followingchart is a completed list of projects recommended by the Committee. The following action
plan identifies Responsibility, Funding and a Time Frame for the mitigation projects recommended. The
actions will begin as soon as the plan is approved and the canityng eligible for funding, unless
otherwise stated, and will be completed as noted in the implementation date column in the table below
(called "Timeframe" in table).
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New and Continuing Mitigation Strategies to be Implemented

Action Tvpe Descrintion Hazards Responsibility/ Priorit Estimated Funding Time
yp P Addressed Oversight y Cost Source Frame
Highway L
. . . Diviion of
Structure and| Seek funding to replace Clark Wright Flooding, Department, Ecological
Infrastructure | Road culvert (design work has alread| Hurricanes, Severe Selectboard, High 1a High 9 1-2 years
. . . Restoration
Projects been completed). Storms Finance Committee
- HMGP
Town Administrator
Local Plans Set up a system to document the Flooding, Highwa
and impacts (damage and costs) of Hurricanes, Severe ghway High 1b Low Staff Time 6-12 months
. . Department
Regulations | undersized culvertthroughout town. Storms
Local Plans Hire a firm to conduct a comprehensw Flooding, Highway .
culvert assessment and erosion study . Department, . . MVP Action
and R Hurricanes, Severe High 1c Medium 2-3 years
. so that the Town can better prioritize Selectboard, Grant
Regulations - Storms . :
limited resources. Finance Committee
: Highway L
Structure and SBE fundllng tq 'fep'ace £.I20T Flooding, Department, D'V'Slor.] o
culvertsas identified through the . . . Ecological .
Infrastructure . Hurricanes, Severe Selectboard, High 1d High . Ongoing
. documented impacts system and . . Restoration,
Projects . Storms Finance Committee
comprehensive culvert assessment. . HMGP
Town Administrator
Highway
Structure and | Seek funding to replace/upgrade bridg Department, MassDOT
Infrastructure on Town Hill Road that is currently All Selectboard, High 2a High small bridges, 1-2 years
Projects posted as light. Finance Committee HMGP
Town Administrator
Highway
. Department, MassDOT
SIS E1) .Seek LI D [ Bl All Selectboard, High 2b High small bridges, Ongoing
Infrastructure | bridges throughout town as necessary . ;
Finance Committee HMGP
Town Administrator
Finalize Capital Improvement Plan tg Selectboard,
Local Plans ensure that have a plan to maintain an Finance Committee
and - P B All . High 3 Low Staff Time 6-12 months
. replace critical equipment and facilitie Highway
Regulations :
in order to respond to hazards Department
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Structure and

Consider installing cell phone signal

Emergency

Infrastructure | booster at some of the Town Building All .Managerlnent High 4 Low EMPG,.Town 6-12 months
. . T Director, Highway Funding
Projects to ameliorate communication issues .
Superintendent
Emeraenc Staff Time,
LocalPlans | t dzNB dz§ Fdzy RAy 3 (2 Mana gemext LTA request
and new Municipal Vulnerability All . g High 5 Low to PVPCto | 6-12 months
. Director, Town .
Regulations Preparedness Program. . help with
Administrator S
application
Install generator in the Council on Adm-li—r?i\;vt?ator Town
Structure and Aging. This is the last town facility Severe Winter Highwa: ’ Funding,
Infrastructure | without back up power. Additionally, if Weather, g Y . HGMP, MVP
. L . Superintendent, Medium 1 Low . 2-4 years
Projects / power goes out in winter, staff Hurricanes, Severe Action Grant,
. . Emergency .
Preparedness| constantly needto go in to ensure that Wind Management Sheltering
LIA LIS abuiRt2 v Q (i ag Grants
Director
Education Finalize list of vulnerable populations i
. - Emergency
and town and formalize a plan for providin Staf and
: . Management .
Awareness access to water, information, shelter, All . . Medium 2 Low Volunteer 1-2 years
. Director, Council on .
Programs/ and food stores to these people in the . Time
Aging
Preparedness events of a severe storm.
Education Emergenc
and Collect, periodically update, and gency Staff and
. : : . Management : .
Awareness disseminate information on natural All . . Medium 3 Low Volunteer Ongoing
: Director, Council on :
Programs/ hazard preparation. . Time
Aging
Preparedness
Install air conditioning in Council on .
. L Staff Time (to
Aging building and Town Hall so tha .
. . : Town move AC unit
they can function as cooling stations, Administrator from Store)
Structure and 6alye NBaaARSyda Highway
Infrastructure conditioning in homes because Extreme ghway .
. . . Superintendent, Medium 4 Low Town 1-2 years
Projects/ Middlefield has never had to contend Temperatures .
I . Emergency Funding,
Preparedness| with high heat days that are becoming
. Management EMPG,
more common.) Explore moving AC ui Director Shelterin
from Old Store to COA and purchasin 9
Grants
portables for Town Hall.
Structure and | Explore roadway designs that will cau Flooding, Highwa: Staff Time,
Infrastructure | fewerwashouts on Clark Wright Road Hurricanes, Severe Su egnten)(/jent Medium 5 Medium MVP Action 3-5 years
Projects Cone Road@nd other dirt roads in town. Storms P Grant, HMGP
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Conduct a feasibility study to determin Emergency
Local Plans : : Town
and the best location fom shower in Town Management Funding
. Hall. (The installation of a shower wou All Director, Town Medium 6 Low g 2-4 years
Regulations/ . I L Sheltering
Preparedness help with facilitating longerm Administrator, Grants
P sheltering if needed.) Selectboard
Structure and MEar::;gr;%?:g)r:t Town
Infrast_ructure Seek funding to instashowerin Town Al i, e Medium 7 Low Fundln_g, 2-4 years
Project/ Hall. L Sheltering
Preparedness GO Grants
P Selectboard
Town EOEEA Land
Local Plans | Pursue funding to complet&laster Plan Admmlstrator, Use Planning
Planning Board, Grants, PVPC
and and Update Open Space and Recreat All . Low Low 3-5 years
. Conservation DLTA,
Regulations Plan o .
Commission, Community
Selectboard Compact
72
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6: PLANREVIEWEVALUATIONMPLEMENTATION, ANADOPTION

Upon completion of the draft Hazard Mitigation Plan, a public meeting was held by the Town staff and
the Pioneer Valley Planning CommissiorSaptember 17, 201® present and request comments from
town officials and residest The Hazard Mitigation Plan was then submitted to the Massachusetts
Emergency Management Agency (MEMA) and the Federal Emergency Management Agency for their
review. Upon receiving conditional approval of the plan by FEMA, the plan was presented t@tlfeTa
Select Board and adoptexh Jauary 28, 2019

PLAN IMPLEMENTATION

The implementation of this plan began upon its formal adoption by the Town Select Board and approval

by MEMA and FEMA. Those Town departments and boards responsible for ensuring the development

of policies, bylaw revisions, and programs as described in this plan will be notified of their
NEBALRYyaArAoAft AGASAa AYYSRAIFIGSte F2tt26Ay 3 | LILINR DIt @
the implementation of the plan.

VINCORPORATION WITHHER PLANNG DOCUMENTS

Existing plans, studies, reports and municipal documents were incorporated throughout the planning
process. This included a review and incorporation of significant information from the following key
documents:

1 Middlefield Comprehensive Emergey Management Plafparticularly the Critical Infrastructure
Section); the Critical Infrastructure section was used to identify those infrastructure components
in Middlefieldthat have been identified as crucial to the function of tMeldlefield; also,this
resource was used to identify special needs populations as well as potential emergency
shortcomings.

1 Middlefield Open Space, RecreatidPianthis Plan was used to identify the natural context within
which theMiddlefield mitigation planning would takplace. This proved useful insofar as it
identified water bodies, rivers, streams, infrastructure components (i.e. water and sewer, or the
lack thereof), as well as population trends. This wasrpaated to ensure that the towfl a
mitigation efforts woudd be sensitive to the surrounding environment

1 Middlefield Zoning Ordinanceand Subdivision RegulationsMiddlefieldQ a  %2@rglirfayt&and
Subdivision Regulations weused to gather identify those actions that the town is already taking
that are reduang the potential impacts of a natural hazard (i.e. floodplain regulations) to avoid
duplicating existing successful efforts.

1 alaal OKdzaSGGaQ { G (-Fhidplai wadNRed toindule That flowBQ/A tifalty
6La O2yaAratsSyd sAGK GKS {GHG8Qa ttly
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After this plan has been approved by both FEMA tinedocal government, links to the plan will be
emailed to all Town staff, boards, and committees, witle@inderto review the plarperiodicallyand
work to incorporate its contents, especially the action plan, into other planning processes and
documents. In addition, wting annualmonitoringmeetings for the Hazard Mitigation Plan
implementation processthe Hazard Mitigation Committee will rewenvhether any of these plans are in
the process of being updated. If so, the Hazard Mitigation Committeeemiihd people working on
these plans, policies etc of the Hazard Mitigation plan, and urge them to incorporate the Hazard
Mitigation plan into thér efforts. The Hazard Mitigation Committee will also review current Town
programs and policies to ensure that they are consistent with the mitigation strategies described in this
plan. The Hazard Mitigation Plan will also be incorporated into updatgsedfown's Comprehensive
Emergency Management Plan.

In addition to integrating existing plans into the updatiethis Hazard Mitigation Plathe Hazard
Mitigation Committee will make a concerted effort to integrate thian and its contents and
recommerdationsinto any planning processes the Town conducts moving forward.

PLAN MONITORING AENALUATION

tKS ¢26yQa 9YSNHSyOe alyl3aSYSyid 5ANBOG2NI gAtf OF f
progress as needed, based on occurrence of hazardtevThe public will be notified of these meetings

in advance through a posting of the agenda at Town Hall. Responsible parties identified for specific
mitigation actions will be asked to submilieir reports in advance of the meeting.

Meetings will invéve evaluation and assessment of the plan, regarding its effectiveness at achieving the
plan's goals and stated purpose. The following questions will serve asitdyga that areused to
evaluate the plan:

Plan Mission and Goal
1 Isthe Plan's stated goahd mission still accurate and up to date, reflecting any changes to local
hazard mitigation activities?
1 Are there any changes or improvements that can be made to the goal and mission?

Hazard Identification and Risk Assessment

1 Have there been any new occurrences of hazard events since the plan was last reviewed? If so,
these hazards should be incorporated into the Hazard Identification and Risk Assessment.

1 Have any new occurrences of hazards varied from previous occurrerteesiiof their extent
or impact? If so, the stated impact, extent, probability of future occurrence, or overall
assessment of risk and vulnerability should be edited to reflect these changes.

1 Isthere any new data available from local, state, or Federakss about the impact of
previous hazard events, or any new data for the probability of future occurrences? If so, this
information should be incorporated into the plan.
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Existing Mitigation Strategies
1 Are the current strategies effectively mitigatitige effect of any recent hazard events?
1 Has there been any damage to property since the plan was last reviewed?
1 How could the existing mitigation strategies be improved upon to reduce the impact from
recent occurrences of hazards? If there are improversgtitese should be incorporated into
the plan.

Proposed Mitigation Strategies

1 What progress has been accomplished for each of the previously identified proposed mitigation
strategies?

1 How have any recently completed mitigation strategies affected the Towirinerability and
impact from hazards that have occurred since the strategy was completed?

9 Should the criteria for prioritizing the proposed mitigation strategies be altered in any way?

1 Should the priority given to individual mitigation strategies bargfed, based on any recent
changes to financial and staffing resources, or recent hazard events?

Review of the Plan and Integration with Other Planning Documents
9 Isthe current process for reviewing the Hazard Mitigation Plan effective? Could it be adfrov
9 Are there any Town plans in the process of being updated that should have the content of this
Hazard Mitigation Plan incorporated into them?
1 How can the current Hazard Mitigation Plan be better integrated with other Town planning tools
and operationaprocedures, including the zoning bylaw, the Comprehensive Emergency
Management Plan, and the Capital Improvement Plan?

Following these discussions, it is anticipated that the committee may decide to reassign the roles and
responsibilities for implementingitigation strategies to different town departments and/or revise the
goals and objectives contained in the plan. The committee will review and update the Hazard Mitigation
Plan every five years.

Public participation will be a critical component of tHazard Mitigation Plan maintenance process. The
Hazard Mitigation Committee will hold all meetings in accordance with Massachusetts open meeting
laws and the public invited to attend. The public will be notified of any changes to the Plan via the
meeting rotices board at Town Hall, and copies of the revised Plan will be made available to the public
at Town Hall.
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7: APPENDICES

APPENDIX ATECHNICAL RESOURCES

1) AGENCIES

Agency

Phone Number

Massachusetts Emergency Management Agency (MEMA)
Hazard Mitigation Section
Federal Emergency Management Agency (FEMA)
MA Regional Planning Commissions:
Berkshire Regional Planning Commission
Cape Cod Commission
Central Massachusetts Regional Planning Commission
Franklin Regional Council of Governments
al NIKFQa £AYySeFrNR /2YYAdaArzy
Merrimack Valley Planning Commission
Metropolitan Area Planning Council
Montachusett Regional Planning Commission
Nantucket Planning and Economic Development Commission
Northern Middlesex Council of Governments
Old Colony Planning Council
Pioneer Valley Planning Commission
Southeastern Regional Planning and Economic Development District
MA Board of Building Regulations & Standards
MA Coastal Zone Management
DCR Water Supply Protection
DCR Waterways
DCR Office of Dam Safety
DFW Riverways
MA Dept. of Housing & Community Development
Woods HoleDceanographic Institute
UMassAmherst Cooperative Extension
National Fire Protection Association
New England Disaster Recovery Informatie@h&ange
MA Highway Dept, District 2
MA Division of Marine Fisheries
MA Division of Capital & Asset Management and Maintenance
University of Massachusetts/Amherst
Natural Resources Conservation Services (NRCS)
MA HistoricalCommission
U.S. Army Corps of Engineers
Northeast States Emergency Consortium, Inc.
NOAA: National Weather Service
US Department of the Interior: US Fish and Wildlife Service
US Geological Survey

(508)820-2000
(617)626-1356
(617)2234175

(413 4421521
(508)362-3828
(508)693-3453
(413 7743167
(508) 6933453
(978)3740519
(617)451-2770
(978)3457376
(508) 2287236
(978) 4548021
(508) 5831833
(413) 7816045
(508) 8231803
(617) 2271754
(617) 6261200
(617) 6261379
(617) 6261371
(508) 7927716
(617) 6261540
(617) 5731100
(508) 4572180
(413) 5454800
(617) 7763000
(781) 4850279
(413) 5820599
(617) 6261520
(617) 7274050
(413) 5450111
(413) 2534350
(617) 7278470
(978) 3188502
(781) 2249876
(508) 8245116
(413) 2533200
(508) 4905000
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2) MITIGATION FUNDBNRESOURCES

Source

Agency

404 Hazard Mitigation Grant Program (HMGP)
406 Public Assistance and Hazard Mitigation
CommunityDevelopment Block Grant (CDBG)
Dam Safety Program

Disaster Preparedness Improvement Grant (DPIG)
Emergency Generators Programtby { 9 / 4
Emergency Watershed Protection (EWP) Program
Service Flood Mitigation Assistance Program
Flood Plain Management Services

Mitigation Assistance Planning (MAP)

Mutual Aid for Public Work

blFGA2ylFt Cf22R LyadzNI} yoO¢
Poweroft NE @Sy A2y DNIyid o0&
Roadway Repair & Maintenance Program

Section 14 Emergency Stream Bank Erosion & Shore
Protection

Section 103 Beach Erosion

Section 205 Flood Damage Reduction

Section 208 Snagging and Clearing

Shoreline Protection Program

Various Forest and Lands Programs

Wetlands Programs

Municipal Vulnerability Preparedness Planning and
Action Grants

MA Emergency Management Agency

MA Emergency Management Agency

Dept. Housing + Community Dev, also refer to RPC
MA Division of Conservation and Recreation

MA Emergency Management Agency

MA Emergency Management Agency

USDA, Natural Resources Conservation

MA Emergency Management Agency

US Army Corps of Engineers

MA Emergency Management Agency

Western Massachusetts Regional Homeland Security
Advisory

MA Emergency Management Agency

MA Emergency Management Agency
Massachusetts Highway Department

US Army Corps of Engineers

US ArmyCorps of Engineers

US Army Corps of Engineers

US Army Corps of Engineers

MA Department of Conservation and Recreation
MA Department of Environmental Protection

MA Department of Environmental Protection

MA Executive Office of Energy and the Environment

<l

b23S NB3II NRAnguBande Prigkath yYNFIP) a@ifCanarinity Rating System (CRS): The National

Flood Insurance Program has developed suggested floodplain management activities for those communities who
wish to more thoroughly manage or reduce the impact of flooding in theisdistion. Through use of a rating

aeaidsSy o6/w{ NrGAy3IOZ |

O2YYdzy Al & Q&

Ft22RLIE LAY YIylF3asSy$s

which indicates an above average floodplain management effort, is then factored into the premium césbdor f
insurance policies sold in the community. The higher the rating achieved in that community, the greater the
reduction in flood insurance premium costs for local property owners. MEMA can provide additional information

regarding participation in th&lFIPCRS Program.

4 b 9 {¢8ldrtheast States Emergency Consortium, Inc. is a p@)(notfor-profit natural disaster, multhazard
mitigation and emergency management organization located in Wakefield, Massachusetts. Please, contact NESEC

for more infamation.
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13) INTERNET RESOURCE

Sponsor

Internet Address

Summary of Contents

Natural Hazards Research
Center, U. of Colorado

Atlantic Hurricane Tracking
Data by Year

National Emergency
Management Association

NASA; Goddard Space Bht
/ SYGSNJ as5Aal &

NASA Natural Disaster
Reference Database
U.S. State & Local Gateway

National Weather Service

USGS Real Time Hydrologic
Data
Dartmouth Flood Observatory

FEMA, National Flood
Insurance Program,
Community Status Book
Florida State University
Atlantic Hurricane Site

The Tornado Project Online

National Severe Storms
Laboratory

Independent Insurance
Agents of America [IAA
Natural Disaster Risk Map
Earth SatelliteCorporation

USDA Forest Service Web

http://www.colorado.edu/litbase/hazards/

http://wxp.eas.purdue.edu/hurricane

http://nemaweb.org

http://www.gsfc.nasa.gov/ndrd/dis aster/

http://ltpwww.gsfc.nasa.gov/ndrd/main/html

http://www.statelocal.gov/

http://nws.noaa.gov/

http://h20.usgs.gov/public/realtime.html

http://www.dartmouth.edu/artsci/g eog/floods/

http://www.fema.gov/fema/csb.html

http://www.met.fsu.edu/explores/tropical.html

http://www.tornadoroject.com/

http://www.nssl.uoknor.edu/

http://www.iiaa.iix.com/ndcmap.htmi

http://www.earthsat.com/

http://www.fs.fed.us/land

Searchable database of reference!
and links to many disasteelated
websites.

Hurricane track maps for each yea
1886¢ 1996

Association of state emergency
management directors; list of
mitigation projects.

Searchable database of sites that
encompass a wide range of nature
disasters.

Searchable database of worldwide
natural disasters.

General information through the
federalstate partnership.

Central page for National Weather
Warnings, updated every 60
seconds.

Provisional hydrological data

Observations of flooding situations

Searchable site for access of
Community Status Books

Tracking and NWS warnings for
Atlantic Hurricanes and other links
Information on tornadoes,
including details of recent impacts.
Information about and tracking of
severe storms.

A multidisaster risk map.

Flood risk maps searchable by
state.

Information on forest fires and lanc
management.
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http://www.colorado.edu/litbase/hazards/
http://wxp.eas.purdue.edu/hurricane
http://nemaweb.org/
http://www.gsfc.nasa.gov/ndrd/dis%20aster/
http://ltpwww.gsfc.nasa.gov/ndrd/main/html
http://www.statelocal.gov/
http://nws.noaa.gov/
http://h20.usgs.gov/public/realtime.html
http://www.dartmouth.edu/artsci/g%20eog/floods/
http://www.fema.gov/fema/csb.html
http://www.met.fsu.edu/explores/tropical.html
http://www.tornadoroject.com/
http://www.nssl.uoknor.edu/
http://www.iiaa.iix.com/ndcmap.html
http://www.earthsat.com/
http://www.fs.fed.us/land

APPENDIX 8DOCUMENTATION OF THEANNING PROCESS
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Middlefield Hazard Mitigation Committee
Meeting #1 Agenda

Middlefield Town Hall
June 15, 2018- 10:00am-12:00pm

1. Intreductions/Administrative
a. affirm local Hazard Committee membership

2. Owerview of Hazard Mitigation Planning Process
a. Background on Hazard Mitigation Planning

b. Planning process and requirements
i. 3-5 committee meetings
ii. 2 public outreach meetings
iii. MEMA f FEMA review and conditional approval
iv. Select Board adoption
v. FEMA final approval

c. Schedule for committee and public outreach meetings
i. Committes Meeting 1- 6/15 @ 10am
ii. Committee Meeting 2- 6/29 @ 10am
iii. Committes Meeting 3- B/24 @ 10am
iv. Committee Meeting 4- 3/7 @10am
v. Committee Meeting 5- 9/21 @ 10am
vi. Public Meeting 1- 7/23 @7pm (Selectboard)
vii. Public Meeting 2- 9/17 @ 7pm (5electboard)

3. Ildentification of Relevant Hazards and their perceived risk
4. Community Capability Assessment (if time permits)

5. Homework:
a. Critical Facilities: come prepared to fill in list and map
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