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1: PLANNING PROCESS

Introduction

The Federal Emergency Management Agency (FEMA) 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, hurricanes,
wildfires, earthquakes, etc. Mitigation efforts undertakendmymmunities will help to minimize

damages to buildings and infrastructure, such as water supplies, sewers, and utility transmission lines, as
well as natural, cultural and historic resources.

Planning efforts, lik¢his one undertaken by the Town @ranvilleand the Pioneer Valley Planning
Commissionto develop Granville's first Hazard Mitigation Rlarakemitigation a proactive process.
Predisaster planning emphasizes actions that can be taken before a natural disaster occurs. Future
property damage and loss of life can be reduced or prevented by 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 communit

Preparing a hazard mitigation plan before a disaster, can save the community money and facilitate post
disaster funding. Costly repairs or replacement of buildings and infrastructure, as well as the high cost
of providing emergency services and nasfrecovery operations, can be avoided or significantly

lessened if a community implements the mitigation measures detailed in the plan. FEMA requires that a
community adopt a pralisaster mitigation plan as a condition for mitigation funding. For exentipé

Hazard Mitigation Grant Program (HMGP), the Flood Mitigation Assistance Program (FMA), and the Pre
Disaster Mitigation Program are programs with this requirement.
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Hazard Mitigation Committee

Planning for natural hazard mitigation in Granvilledlved asevenmember committee:

Kathryn Martin, Town Administratpk.martin@townofgranville.org
KevinStromgren EMDPH: 413/3578585 ext O

Scott Loomis, Fire Chjdfredept@townofgranville.org

Doug Roberts, Highway SuperintendelAd: 413/356007

Scott Reébotte, Police Chigbolicechief@townofgranville.org

Robert Sullivan, Building Inspector, PH: 413/8870

Richard Pierce, Chaanning Board, planningboard@townofgranville.org

The natural hazard mitigation planning process for the Tomwluded the following tasks:

1 Reviewing and incorporating exisg plans and other information.
1 ldentifying the natural hazards that may impact the community.

1 Conducting a Vulnerability/Risk Assessment to identify the infrastructure at the highefgrrisk
being damaged by the identified natural hazards, particularly flooding.

1 Identifying and assessing the policies, programs, and regulations the community is currently
implementing to protect against future disaster damages.

1 Identifying deficiencies ithe current strategies and establishing goals for updating, revising or
adopting new strategies.

1 AdoptingApprovingand implementing the finadHazardMitigation Plan.

The key product of this process is the development of an Action Plan with a Priolitigksmentation
Schedule.

Committee Meetings

Meetings of the planning committee were all held on the dates listed below. Agendas for these
meetings are included in Ayendix.While not all members of the local Hazard Mitigation planning
committee were ake to attend each meeting, all members collaborated on plan development and were
updated on progress by EMD and de facto committee Chair, Kevin Stromgren.

Feb 13, 2015

Work group meeting included hazard mitigation planning overvidentificationand orgnizing
of the planning teamreview of history of past hazards in Granvilleginning of critical facilities
identification, and plan for first public meeting
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Feb 27, 2015

Work groupmeeting included revisitingritical facilities and evacuation routpstentially
affected,reviewinghistory ofnatural hazard events, reviewingllnerabilityassessment
methodology, profiling ohazards, discussed development trendkative to natural hazard
areas, and scheduled second public meeting.

March2, 2015

Workgroup reviewed revised vulnerability assessment, reviewed map of location of critical
facilities and natural hazards, prioritized the identified mitigation strategies, defined plan
implementation process andstussed public outreach process, asdembled for public
meeting, but no members of the public attended other than committee members.

March 30, 2015

Work groupaffirmed proposed final plamnd MEMA/FEMA and local approval/adoption process
as well as plan maintenancand assembled to colb¢ input from public but no members of the
public attended other than committee members.

Participation byStakeholders

A variety of stakeholders were provided with an opportunity to be involved in the development of the
GranvilleHazard Mitigation Plan. Ehdifferent categories of stakeholders that were involved, and the
engagement activities that occurred, are described below.

Local and regional agencies involved in hazard mitigation activities

The Pioneer Valley Planning Commission is a regional ptpagancy for 43 towns and cities in
Massachusetts' Hampden and Hampshire Counties. PVPC regularly engages Vothrttef Granville
as part of its regional planning efforts, which include the following:

1 Developing the Pioneer Valley Regional Land Use Fhlley Vision 2, which 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 a$sesspadt
that climate change will have on the region and recommends strategies for mitigation that can
be implemented by local municipalities and businesses.

1 Collaborating with state agencies, such as the Department of Conservation and Recreation, to
maintain inventories of critical infrastructure throughout the region.

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.facilitation of the
GranvilleHazard Mitigation Plan by PVPC ensured that the information from these gatains
collaborationswvas incorporated into the Hazard Mitigation Planning process.
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In addition, the Pioneer Valley Planning Commis&aictivelyinvolved in the Western Region

Homeland Security Advisory Council (WRHSAC). WHRSAC, which includes representatives from Western
Massachusetts municipalities, Fire Departments, Public Works Departments, Police Departments, area
hospitals and regional traridrom throughout the four counties of western Massachusetts, is

responsible for allocating emergency preparedness funding from the US Department of Homeland
Security. The representatives of these disciplines who serve on the WRHSAC are charged magth shari
the information discussed at meetings with their colleagues at their regular meetings. PVPC staff attend
all WRHSAC meetings and all WRHSAC members are aware of the faécathallewas updating their

Hazard Mitigation plan. Meetings of WRHSAC retyuilavolve discussion about how to improve

emergency preparedness in western Massachusetts, and hazard mitigation activities are included in this
discussion.

For thedevelopmentof this Hazard Mitigation PlaRVPC staff verbally informed WRHSAC members
that they were working on the Granville plan as the Council's Planninrgaumittee was deliberating
about how to disseminate information about their work to stdgions of the Pioneer Valley.

In addition, PVe staff regularly present to their Executive Committee and Commission (representatives
from the 43 cities and towns that comprise the Pioneer Valleten new projects are launched and

when funding opportunities are available. As result, all the commesiti the region were informed of
Granville'shazard mitigation pladlevelopmentprocess and encouraged to comment.

PVPC staff included a summary article on the status of Hazard Mitigation planning in the region in the
guarterly Regional Reporter thatrnisailed to area Chambers of Commerce, all member municipalities,
area colleges and universities and other key stakeholders in the region. In this way, businesses,
educational institutions and other key stakeholders were educated about and inform@daok/ile's

hazard mitigation planning work.

Agencies that have the authority to regulate development

Granville is a very small community with limited professional staff. The entities that have the authority
to regulate development include the Select Board, i@nning Board, the Conservation Commission,
the Board of Healtland the Highway Superintendent. The Select Board was apprised of this hazard
mitigation planning work by the Town Administrator who served on the committee and who staffs the
Select BoardThe Planning Board was represented on the hazard mitigation plan committeeharudgt
facto Hazard Mitigation Planning Committee Chair, EMD Kevin Stromgren consulted with the
Conservation Commissi@mnd the Board of Healtim the plan development processheir input was
integrated into the plan. The Highway Superintendent served on the Committee and provided
considerable input into the plan development process.

In addition, the Pioneer Valley Planning Commission, as a regional planning authority, wiokis w
agencies that regulate development@ranville including state agencies, such as Department of
Conservation and Recreation and MassDOT. This regular involvement ensured that during the
development of theGranvilleHazard Mitigation Plan, the opational policies and any mitigation
strategies or identified hazards from these entities were incorporated into the Hazard Mitigation Plan.
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Participation by Public & Entities in Surrounding Communities

Two public planning sessions were held as pathefdevelopment of the Granville playon March 2,

2015 and March 30, 2015. Both meetings occurred after the Hazard Mitigation Committee had provided

input on hazards and mitigation strategies relevant to the community. Notice of both public meetings

wad LI2aGSR G GKS DNIyYy@AtES ¢26y 1IFff Ay O2YLIX AlLYyO
meeting law. Public meeting agendas andices can be found ithe AppendixB along with the

Powerpoint presentations planned for use at these public meetiNganembers of the public, other

than the members of the local Hazard Mitigation Planning commjtitended.

On Feb 25, 2015 the Pioneer Valley Planning Commission sent a press release to all area media outlets

to inform residents and everyone who consesilocal media, which includes surrounding communities

as well as residents and the very few business owners in Granville, that the planning process for

DNl y@AattSQa I FTFNR aAdAadaridrazy tfly KFR 02YYSyOSR
attend plan development sessiorso local media picked up the release, besidents were also made

aware of the planning process by an article in the Regional Reporter, the newsletter of the Pioneer

Valley Planning Commission. The Regional Reporeniled to multiple municipal officials in the 43

cities and towns that comprise the Pioneer Valley region of western Massachusetts, and also reaches
Granville residents.

OnMarch 23 2015 the Pioneer Valley Planning Commission sent a press releakargaahedia

outlets to inform the public that a draft of th&ranvilleHazard Mitigation Plan had been placed on

t+t/ Qad 6S60aArAiSed® ¢KS NBfSIFasS fa2 AYyRAOFI&BKR GKIG K
Granville TowrHall, and that all redients ofGranvillewere encouraged to comment on the plan by e

mailing or calling staff contacts at PVP@her Town of GranvilleNo local media picked up the release

and ro comments were received. KS LINBaa NBfSFasS FyR | win@tR&Sy akKz2i
link to theplancan be found in Appendix B

A list of media organizations that were sent all press releasasligded in Appendix,Bvhich are the
television stations, radio stations, and newspapers located in western Massachusetts, northern
Gonnecticut, and southern Vermont.

Neighboring communities were also provided with an opportunity to provide feedback through the
Pioneer Valley Planning CommissiAhthe same thaPVPQvas working with the Town of Granville on
their Hazard Mitigation lan, PVPC staff were also working with the neighboring communitiésltaind,
Southwick, MontgomeryBlandfordand Agawam. While there was no feedback offered by these
surrounding communities to the Town of Granville in their local hazard mitigation iplgupnocess,
surrounding communities did have the opportunity to provide input

No feedback was received from the public, businesses, or neighboring communities during the planning
process. Any future input received from the public, as well as any stakeholders, will be
incorporated into the plan during future regular updates.
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Select Board Meeting

In 2013, the Select Board agreed to begin the process of developiagard Mitigation PlarOnce the
plan was provisionally approved by FEMA, the S&eardfollowed their local process to approve the
conditionally approved by FEMA local Hazard Mitigation Plan.
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2: LOCAL PROFILE

Community Setting

Geography

Granville bordershe communities of Blandford, Russell, Westfield, Southwick, Granby, Casutecti
Hartland, Connecticut, and Tollarithe town is approximately 18iles to the wat of Springfield and
107 miles southwest of Boston.

History

Granville was first settled in 1736 and was officially incorporated in 1754, after the end of the Indian
warsin 1750. Early settlers could get at 186re (0.4km?) lot for free, providing they built a house and
"put four acres in English hay". Perhaps the most famous resident of that er@lvas Phelpswhose
purchase of 6 million acres (24,000¢) in wesern New York remains the largest real estate purchase in
US historyRhelps and Gorham Purchas€&he population expanded quickly, peaking at 2100 in 1810,
when it rivaled Springfield. However, perhaps due to the rocky soil in New England, the settlers
eventually migrated west, some establishing the townGranville, Ohio

Many historic homes dot Route 57, the main road through town. The village center, the old center, and
West Granville center, are all districts recognized by The National RegistetosicH$aces. Historic
buildings include Granville's Old Meeting House (superb acoustics), the Stevenson house to the west of
the old meeting house, the West Granville Academy, and the West Granville Church.

Government

The Town ofGranville vas incorporate as a town in 154. The Town is governed by an Open Town

Meeting form of government in which any registered voter may participate. Acting as the legislative

branch of local government, the Town Meeting enacts bylaws, appropriates the operating budtjet, a

YI 1S4 20KSNJ AYLRNIFY(d RSOAAAZ2Yy A | 02dzi -meBer ¢ 26y Q&
Board of Selectmen actas thedTg/ Qa OKA ST S A &fetzof agp@nted Volimed&S NA @
committees are responsible for budget preparation, polieyelopment, town bylaws, and state codes

and regulations, and advisor responsibilities.

Population Characteristics

According to the American Community Survey 20082, tiere are currently 481 Granvilleesidents
in 580 housing unitsThe median familyncome is $65,45%ith 6.2% of residents living in povert@ver
half of the town is over the age of 46ver 99 percent of residents are white.

Economy

According to the American Community Survey 20@812,the Y| 22 NA (i & avarkfolcelvoskI A £ £ SQa
at jobs outside the tan, traveling an average of 30n2nutes to work each da Total employment

within town is approximately 161 persomsccording to the Massachusetts Department of Employment

and Trainingthe town is currently home to 3businessesthe vast majority of which are horvgased
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businessesThe approximate labor force&4, a number that has declined from about 927 in 2007. The
unemployment rate is 7.3 percent, an increase from the years 2007, when it was consistently
below 3.3 pecent.

Climate

Granvilleis located investernHampden County, where annual rainfall averages 44 inches and is
distributed throughout the year. Precipitation is usually adequate for all types of crops in New England;
however, brief droughts occasionallycor in sandy soils with lower water capacity. In addition to rain,
showfall averages 40 inches per season. Prevailing winds from the south (and from the north/northwest
to a lesser extent) reach their highest average speed during the month of April.

Since 1948, incidents of extreme rainfall events (large amounts of rain in a short period of time) in the

U.S. have increased 30%. However, New England states have experienced a far greater increase than the
national average. In Massachusetts, the increast1%; upstream on the Connecticut River, New

Hampshire is up 115% and Vermont is up 84%. (Source: Environment America Research & Policy Center,
2012). Extreme rainfall is a cause of flooding, which is a major concern of this plan. In the last five years
there has also been an increased occurrencofadoesand large storms that generate strong wind

gusts.

Infrastructure

Transportation

The principal highwathrough Granvilles State Route 5%vhich runseastwestthrough town and
connects with Stat®oute 189 and U.S. R@202Thereare no airports, rail stations, or public transit in
Granville.

Water Service:

Granville has a small privately owned water company that supplies 32 customers in the center portion of

the Town. Those served by the watermpany are located from 641 Main Road to 734 Main Road, In

addition there are customers located from 32 Blandford road to 154 Blandford Road and one customer

at 21 Pond View. The well and pump house system is located at 89 Blandford Road. The wateyCompan
ASNIAOS Aa ONRGAOIT (G2 DNIYy@AffSQa 9YSNHSyOe wSall
and services the Town Hall and Emergency Shelter, the Police Department, Center Fire Stdtien and
Emergency operations Center.

There is no municiplassewer service
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Natural Resources

Water Resources

Granville is the watershed for three reservoiBarkhamstedthe main source for the Hartford
metropolitan district; Cobble Mountain, the main source for thty of Springfield; and Westfield, the
main source for thedty of Westfield, Massachusetts. Much of the land in town is owned by the various
water districts.

Forests and Fields
The Granville State Foresébcated in Granville and Tollarid,over 2,400 aes andprovides recreation

for hunters and camperdhe Town of Granville is composed mainly of forested area, at 88 percent of
the total land area.

Development

Zoning

Zoning is the primary land use tookththe town may use to manage development andedirgrowth to
suitable and desired areas while also protecting critical resources and ensuring thidpieeat is in
keepingwiththe2 6y Q& OKLI NI OG S NI

Granviledd %2 y Ay 3 h NiRdoyfidoas€adhiag dBtiEtiivthiohfisithie AgriculturaResidenial
District. The town also has a floodplain overlay disttloe purpose of which includes ensuring public
safety through reducing the threats to life and personal injury and reducing damage to public and
private property resulting from flood waters.

Theo 2dzy RF NASA 2F DNIYyO@AfftSQa FiEt22RLIFAY 20SNI & RA:
Zone A on the Town of Granville Flood Hazard Boundary Map, FHBM, issued by FEMA. Zone A is the 100
year flood zone, or the area determined to have acttance of flooding in any given year. All new

development in the district must minimize flood damage and not result in any increase in flood levels

within the community.

The zoneprohibits the following uses:
1. Industrial uses

2. Junkyards, solid wastandfills, auto salvage and recycling facilities, and dumps

3. Business and industrial uses, not agricultural, involving manufacture, use, processing, storage or
disposal of hazardous materials or wastes as a principal activity, including but not limited to
metal plating, chemical manufacturing, wood preserving, furniture stripping, dry cleaning and
auto body repair

4. The outdoor storage of salt, other deing chemicals, pesticides or herbicides, flammable,
explosive or toxic materials
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5. Excavation or disposaf soil or mineral substances, except as necessary for construction of
foundations, utilities or roads

In addition,the floodplain overlay district haseveral usethat are allowed by special permit including
single family residences, utility lines afagilities, and residential accessory uses.

Current Development Trends

Granville is a mainly rural community that has only a small percentage of its land area devélsped

26yQa RSY&AGE A& €263 | (ArokihaNBGdnyeigipbringnentyo LIS NJ & lj d

protected from developmentwith a large portion of this protected land owned by the cities of

Westfield, Springfield, and Hartford for water supply protection purpo$asre are currently 580

housing units in Granville. According to ©&si Building Permit Data, there have been 29

construction permits issued in town between 2008 and 2GR2average of just under six per yeslr,

for single family unitsBetween 1950 and 2000, the population of Granville increased by between 10
and 20percent. Population growth has leveled off recently, with an increase of 3 percent between 2000
and 2010, according to the US Census.

Granville's AgriculturaResidential zoning, which requires a building lot to have at least one acre of land
and 200 fet of frontage combined with adherence to the Wetlands Protection Act (a state mandate),

as well as State Septic System requirements, the lack of public water in Granville, soils, high ground
water and the Town's topographgll combine tolimit development in Granville.

Compliance with National Flood Insurance Program

Granvilleis a participating member of the National Flood Insurance Program, and had the following NFIP
policy and claim statistics ofApril of 2015

9 Hood InsurancdrkateMaps (FIRMsire used for flood insurance purposeddaare on file with
the GranvillePlanning Board.

1 FEMA designateBloodZones are also available Waerlay Maps availabten the Town of
Granville website.

1 FIRMs have been effective sinkagust 30, 1974vith the current map in effect since July 16,
2013.

1 Granvillehas 4 inforce policies in effect for a total 06$9,500worth of insurance.

1 There has been MFIP claims for whict8R02has been paid.

1 As of 205, there hare been no Repetitive Lossoperties in Granville
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1 The Town will maintain compliance with the NFIP throughout the nedes Hazard Mitigation
Planning cycle by monitoring its Flood Plain Overlay District and ensuring that the district
accurately reflects the 10@ear flood plain ad FEMA Flood Insurance Rate Map (FIRM).
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3: HAZARD IDENTIFICATIA@ND RISK

ASSESSMENT

The followingsection includes summaryof disasters hat haveaffectedor could affectGranville

Historical research, conversations with local officials and emergency management personnel, available
hazard mapping and other weatheglated databases were used develop this list. Identified hazards

are the following

1 Hoods

Severe snowstorms ice $orms
Hurricanes

Severe thunderstorms / wind btnadoes
Wildfires/ brushfires

Earthquakes

Dam failure

1 Drought

Coastal hazardsnd tsunamisre not an issue for Granville nor are landslides or extreme temperatures
due to the topography and moderatdimate of the region.

=A =4 =4 =4 -4 A

Natural Hazard Analysis Methodology

This chapter examines all hazards identified by the Massachusetts State Hazard Mitigation Plan. The
analysis is organized into the following sections: Hazard Description, Location, Extent, Previous
Occurrences, Probability of Future Events, Impact, and Vulnerability. A description of eackeof the
analysis categories is provided below.

Hazard Description

The natural hazards identified f@ranvilleare: floods severe snowstorms/ice stormisurricares,
severe thunderstorms / wind tornadoes, wildfire/brushfire, earthquakes, dam failure, and drought.
Many of these hazards result in similar impacts to a community. For example, hurritanaesgpes
and severe snowstornteay cause windelated damage

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, while others apply to a specific portion, such as a
floodplain or area that is susceplibto wild fires. Classifications are based on the area that would
potentially be affected by the hazard, on the following scale:

Town of Granvilld&atural Hazard Mitigation Plan Pagel2



Location of Occurrence, Percentage of Town Impacted by Given Natural Hazard

Location of Occurrence Percentage of Towimpacted
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.

Previous 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.

Probability of Future Events

The likelihood of a future event for each natural hazaaswlassified according to the following scale:

Frequency of Occurrence and Annual Probability of Given Natural Hazard

Frequency of Occurrence Probability of Future Events

Very High 70-100% probability in the next year
High 40-70% probability in thaext 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
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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 abdugpactsare classified according to the following scale:

Extent of Impacts, Magnitude of Multiple Impactd &Given Natural Hazard

Extent of Impacts | Magnitude of Multiple Impacts

Catastrophic Multiple deaths and injuries possible. More than 50% of
property in affected area damaged or destroyed. Compl
shutdown of facilities for 30 days or more.

Critical Multiple injuries possible. More than 25% of property in
affected area damaged or destroyed. Complete shutdov
of facilities for more than 1 week.

Limited Minor injuries only. More than 10% of property in affecte
area damaged or destroyed. Complsteutdown of
facilities for more than 1 day.

Minor Very few injuries, if any. Only minor property damage ar
minimal disruption on quality of life. Temporary shutdow
of facilities.

Vulnerability

Based on the above metrics, a hazard index rating was determined for each hezaulthzard index

ratings are based on a scale of 1 (highest risk) through 5 (lowest risk). The ranking is qualitative and is
based, in part, on local knowledge of past exgeces with each type of hazard. The size and impacts of
a natual hazard can be unpredictableoWever; many of the mitigation strategies currently in place

and many of those proposed for implementation can be applied to the expected natural hazards,
regardless of their unpredictability.

1 ¢ Highest risk
2 ¢ High risk

3 ¢ Medium risk
4 ¢ Low risk

5 ¢ Lowest risk

The ranking is qualitative and is based, in part, on local knowledge of past experiences with each type of
hazard. The size and impacts of aunat hazard can be unpredictable. However; many of the mitigation
strategies currently in place and many of those proposed for implementation can be applied to the
expected natural hazards, regardless of their unpredictability.

Town of Granvill&Natural Hazard Mitigation Plan Pagel4



Hazard Identification and Analysis Worksheet for Granville

Location of Probability of -
Type of Hazard Oceurrence Future Events Impact Vulnerability
Floods small High minor 1
Severe
Snowstorms/Ice medium Very high limited 2
Storms
Hurricanes i Low limited 3
medium
Very highwind and
Thun?jee\::trc?rmd SeVere limited 2
i thunderstorms
Wind / Tornadoes medium
Lowtornado
Wildfire / Brushfire Low minor 4
small
Earthquakes Very low catastrophic 5
large
) small .
Dam Failures VeryLow limited 4
small -
Drought Low limited 5
Extreme .
large Low minor 5
Temperatures

Source: Adapted from FEMA Local Hazard Mitigation Planning Handbook (March 2013) Worksheet 5.1; Town of Holden Beauiimdorth Ca
CommunityBased Hazard Mitigation Plan, July 15, 2003 andthagsachusetts Emergency Management Agency (MEMA).
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Floods

Hazard Description

There are three major types of storms that can generate floodirigranville

1 ontinental storms are typically loywressure systems that can be either slow or fast moving.
These storms originate from the west and occur throughout the year.

O /21adGrt adz2Nyaz faz2 1y2é6y a y2NRSFadSNAI dzad
originate from the south. The most severe coastal storms, hurricanes, occasionally reach
Massachusetts and generate very large amounts of rainfall.

1 Thunderstorms form on warm, humid summer days and cause locally significant rainfall, usually
over the couse of several hours. These 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
important function,ack y 3 f A 1S f I NBHS dalLly3dSaé¢ G2 o0oaz2Nb | yR a
waters and groundwater. Over time, sediments that are deposited in floodplains develop into fertile,

productive farmland like that found in the Connecticut River valleyhdrpast, floodplain areas 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 qualitieand proximity to the water. 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 are approximaly 1075 acres of land within the FEMA magh100year floodplain and0
acresof land within the 506year floodplain within the Town d@sranville The 100year flood zone
covers mostly the following areas in Granville:

I NBI Qa 2 OA loun

1. I 4 a @iRRegekvGirKk / 200f S a

2. I NBI Qa | aa20AFG§SR gAlK 2NRSY NRE21 wWSASND2A
3.INBFQa | 3a20A1F0SR 6A0K DNIYy@ATES wSaSNI2AN
4, | NBFQa aa20A1FGSR 6AGK tIFNER2ya t2YyR

5. I NBlF Q4 | 3a20A10SR gA0K 5S3aFry2 t2yR

6. Ripley Brook

7. Half Pond Brook

8. Pond Brook

9. Valley Brook

10. Halfway Brook
11. Tillotson Book
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12. Japhet Brook
13. Dicknson Brook
14. Seymour Brook

In addition, various parts deranvillehave issues with localized flooding, described below:

1 Route 57the main route through town, at Shaughnessey swamp and Old Westfield Road
1 Granby Road and Intersectiah Water Street

When there are major storms or hurricanes, these areas flood a couple of times each year

Extent

Floods can be classified as one of two types: flash floods and general floods.

9 Flash floodsare the product of heavy, localized 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 releaseadér from an ice jam.

Most often, flash flooding is the result of a slemoving 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, flafdoding is often the result of clogged storm drains (leaves

and other debris) and the higher amount of impervious surface area (roadways, parking lots,
roof tops).

1 General floodamay last for several days or weeks and are caused by precipitation tvegex
time period in a particular river 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 natueddility of the groundcover to absorb and
retain surface water runoff (e.g., the loss of wetlands and the higher amounts of impervious
surface area in urban areas).

The aveage annual precipitation foBranvilleand surrounding areas in western Massaditsis 46
inches.

The worst flooding events in Granville, according to the local Hazard Mitigation committee occurred in
1955-see chart below under 'previous occurrences'.

Previous Occurrences

The major floods recorded @ranvillehave been the restbf rainfall alone or rainfall combined with
snowmelt.A history of floodss shown in the table below, along with their length, depth, and location:
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Historic Floods in Granville

Date Duration (days) Depth Location
1955 5 days Various Town Wide
1991 2 days Various RT57 Old Westfield Rd.

In addition, ;nce 1954, there have been 7 FEMA flood dedatisasters in Hampden County, as shown
in the map below.

FEMA Flood Declared Disasters by County, 12642

i
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Flood Declared Disasters by County (1954 - 2012)
2013 Massachusetts Hazard Mitigation Plan
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Source: Massachusetts Hazauitigation Plan

Probability of Future Events

The area within the 10§ear flood plain has & percent chance dfioodingin any given year.

Based on previous occurrenceke chances of localized, flash floodarg approximately 40-70%a
year.
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Climate scientists predict that in the next few decades, climate change will increase the frequency and
intensity of allstorms that can cause floodinGurrently, floods are the most costly natural hazard in the

United States, and climate change will oimgrease this damage. More information about the effect of

/I tAYLGS / KFEy3aS Oy 06S FT2dzyR Ay GKS tA2ySSNI +IffSe@
at www.sustainableknowledgecorridarg.

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

Impact

Common impacts of flooding include damage to personal property, buildings, and infrastructure; bridge
and road closures; service disruptioasid injuries or even fatalities.

The Granville Hazard Mitigation Committee assessed the potential impact of flooding on the community
and determined it to béMinor" based on the definition diminor" as "Very few injuries, if any. Only
minor propertydamage and minimal disruption on quality of life. Temporary shutdown of facilities."

To approximate the potential impact to property and people that could be affected by this hazard, the
t26yQa YSRAIY K2YS @2ACHySndAavErage holstd Sipe/ofits (W0.$1 200y
Census) is used.

An estimated 20 percent of damage would occur to each structure in they@80flood plain, resulting
in a total 0f$2,863,900 worth of damage and15 people affected. The cost of repairing or replacing
the roads, bridges, utilities, and contents of structures is not included in this estimate.

However, because the Town is considering the cost of repairing roads and bridges, the cost increases
dramatically.

Jurisdictional, perennial, and Intermittent streanlNP2 &3 a Ay 3a ONR A& DNI Yy GAffSQa N
locations. Granville, located on the eastern side of the Berkshires, is a natural gravity flow watershed for
the urban center in the Pioneer Valley and Hartford. Very few of these stream crossingsistalied

utilizing standard engineering practices. Many crossing structures were installed with inadequate
understanding of drainage engineering or were emergency repairs from severe flooding events like the
flood of 1955. Pond Brook, Potash Brook, andiDgon Brook are some examples of major stream
crossings that are in a state of failure, and were installed after catastrophic failure in 1955. The
dependent variables of the current state of the infrastructure are complicated, because it is essential
that key decisions makers come to a consensus on a repair strategy. Understanding of the following
dependent factors is critical.

One- Many of the current structures were installed in 1955 as emergency repairs.
Two- 65 years of service is longer than thegereered lifespan for buried infrastructure.

Three- Traffic counts (ADT) and commercial vehicle gross weights have increased exponentially. And use
patterns have changed; the southern Berkshires are dependent on commuting routes to the urban
centers.
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Four¢ Repairs to corridor since the installation have only addressed the travel surface.
Fiveq State bridge inspection does not include large culverts and headwalls.

Six¢Environmental compliance, stream crossing standards, critical habitats, and permitting have driven
the project costs of repairing and replacing culverts past the ability of a Hilltown budgets. In most cases,
permitting to replace jurisdictional crossingdadesign costs are more than 50% of the total completed
project costs. The permitting and design function uses a significant portion of State allocated chapter
funds, resulting in long delays in project completion.

Seven It is critical to understand thahe major stream crossings in Granville are currently in a state of
failure, that they are currently unsafe, and that a significant storm event will result in the isolation of
large sections of the Southern Berkshires because of extreme wash outs atdbasens. The next

storm event that approaches the magnitude of the 1955 flood will result in washouts on Route 57 that
could take 100 million dollars to repair and two years to complete. With some exceptions, the drainage
on Route 57 was installed in 48 and repaired as needed in 1955.

Eight Duration and intensity projections for critical rain events have relied on flawed data for 45 years.
The results of incorporating this flawed model, for drainage design purposes, are that even relatively
new drainage structures are undersized for extregwvents which maybe more frequent and more

intense due to climate change. Moreover, damaged and deteriorated crossings are critically vulnerable
to extreme weather events, therefore it cannot be overstated that Potash Brook and Pond Brook are
likely to fail

Vulnerability

Based on the above analydise risk offlooding is 1 .
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Severe Snowstorms / Ice Storms

Hazard Description

Severe winter storms can pose a significant risk to property and human life. The rain, freezing rain, ice,
show, cold temperatres and wind associated with these storms can cause the folldwdrgrds

Disrupted power and phone service

Unsafe roadways and increased traffic accidents

Infrastructure and other property are also at risk from severe winter storms and the
associated floding that can occur following heavy snow melt.

Tree damage and fallen branches that cause utility line damage and roadway blockages
Damage to telecommunications structures

Reduced ability of emergency officials to respond promptly to medical emergeocie

fires.

= =4 =4

= =4 =

Location

The entire Town oGranvilleis susceptible to severe snowstorms. Because thesenstoccur
regionally, theyimpact the entire town.

The town has had ice problems on the following roadways:

Because of severe grades and 1100 felefration, winter storms in the Hilltowns are often more severe
than predicted for adjacent low lying areas. Traffic patterns require 24 hour, 7 day vigilance to ensure
safe travel conditions because the result of a large percentage of commuters to eghtars and

regional schools.

Although the Commonwealths ice and snow recommendations have evolved toward pure salt
application, Granville DPW has resisted a 100% salt program until ground water and drinking water
impacts are better understood.

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

Shaunessey Swamp, Cross Sodom intersection, Blandford Road, South Lane, Trumble, Crest, and
Hartland Hollow Road areeas prone to drifting. Drifting is a function of snow conditions and wind
direction.

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 Uc;éld04) characterizes and ranks higipact

Northeast snowstorms. These storms have large areas-ofctOsnowfall accumulations and greater.

NESIS has five categories: Extreme, Crippling, Major, Significant, and Notable. The index differs from

other meteorological indices in that it uses population information in addition to meteorological
measurements. Thus NESIS gives an indicafiarstorm's societal impacts.
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NESIS scores are a function of the area affected by the snowstorm, the amount of snake and

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 score which varies from around one for
smaller storms to over ten for extreme stornThe raw score is then converted into one of the five

NESIS categories. The largest NESIS values result from storms producing heavy snowfall over large areas
that include major metropolitan centers.

Northeast Snowfall Impact Scale Categories

. Category = NESSValue |  Description
1 1t 2.499 Notable
2 2.5t 3.99 Significant
3 4t 5.99 Major
4 61 9.99 Crippling
5 10.0+ Extreme

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

Previous Occurrences

New England generally experiences at least one or two severe winter storms each year with varying
degrees of severity. Severe winter storms typically occur during January and February; however, they
can occur from late September through late April.

Ba®d on data available from the National Oceanic and Atmospheric Administration, there are 47 winter
storms since 1958 that have registered on the NESIS scale. Of these, approximately 26 storms resulted in
snow falls in the Pioneer Valley of at least 10 @xiThese storms are listed in the table on the next

page, in order of their NESIS severity.
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Winter Storms Producing Over 10 inches of Snow in the Pion

Valley, 19582013

Date NESIS NASIS NESIS
Value Category 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
2/18/1972 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
2/2/1995 1.43 1 Notable
1/25/1987 1.19 1 Notable

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

Probability of Future Events

Based upon the availability of records for Hampden County, the likelihood that a severe snow storm will
hit Granvillein any given year is greattdran 70 percent.
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Research on climate change indicates that there is great potential for stronger, moremtesiorms as

the global temperature increasellore information about the effect of Climate Change can be found in

GKS tA2YySSNI xFftSe tflyyAya [/ 2YYAaaArAz2yQa [/ tAYFGS
www.sustainableknowledgecorridor.org

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

Impact

To approximate the potential impacb fproperty and people that could be affected by this haz#rd,
total value of all property in towr$192,800,680s used.

An estimated 20 percent of damage would occull@percent of structures, resulting in a total of
$ 385,600 worth of damage and5people affected. Theast of repairing or replacing the roads,
bridges, utilities, and contentof structures is not included in this estimate.

As noted above, the rain, freezing rain, ice, snow, cold temperatures and wind associated with severe
storms and ice storms can cause the following impacts:

9 Disrupted power and phone service

1 Unsafe roadways and increased traffic accidents

1 Infrastructure and other property are also at risk from severe winter storms and the
associated flooding that can occur @ling 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 of emergency officials to respond promptly to medical emergencies or
fires

Vulnerability

Basedon the above assessmer@ranvillefaces a 2 risk from severe snow storms and ice storms.
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Hurricanes

Hazard Description

Hurricanes are classified agclones andlefined as any closed circulation 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 primamgglamag
forces associated with these storms are highel 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. Huames generally occur between June and November and
can result in flooding and wind damage to structures and algpeend utilities.

Location

. SOl dza § 2 TregioKabnatire, hllloBi&h ks at risk from hurricanes. Ridgetogse more
susceptible to wind damage.

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
tropical depression. When maximum sustained winds 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 are®d 74 miles per hour the storm is deemed a

hurricane. Hurricane intensity is further classified by the S&ffiqpson Hurricane Wind Scaléhich

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

SAFFIR-SIMPSONSCALE

Maximum Sustained
Wind Speed (MPH)

74795
967110
1117129
1307156
157 +

Category

Source:National Hurricane Center, 2012
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Previous Occurrences

Hurricanes that have affected the Pioneer Valley are show in the following fatiterding tahe
National Oceanic and Atmospheric Administration (NOAA)'s Hurricane tracking website, no hurricanes
have tracked through Granville.

Major Hurricanesin the Pioneer Valley

Hurricane/Storm Name Year | Saffir/Simpson Category
(when reached MA)
GreatHurricane 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 TropicalStorm
Sandy 2012 Super Storm

Probability of Future Events

Granvil@a t 20F A2y Ay 2SA0GSNYy al aal OKdzaSida NBRdzOSa
associated with hurricanes, although it can experience some high wind events. Based upon past

occurrencesit is reasonable to sayat there is a low probability of hurricanes in Granville in any given

year.
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Impact

A description of the damages that could occur due to a hurriégadescribed by the SafflBimpson
scale, as shown below.

Storm

Hurricane Damage Classifications

Damage Description of Damages Wind Speed
Category Level (MPH)
MINIMAL No real damage to building structures.
Damage primarily to unanchored mobile
1 _ homes, shrubbery, and trees. Also, some 74.95
Very dangerous winds W coastal flooding anchinor pier damage. An
produce some damage example of a Category 1 hurricane is Hurrics
Dolly (2008).
MODERATE Some roofing material, door, and window
damage. Considerable damage to vegetati(
mobile homes, etcFlooding damages piers
2 Extremely dangerous | and small craft in unprotected moorings ma,  96-110
winds will cause extensiy break their moorings. An example of a
damage Category 2 hurricane is Hurricane Francis
2004.
EXTENSIVE Some structural damage small residences
and utility buildings, with a minor amount ol
curtain wall failures. Mobile homes are
destroyed. Flooding near the coast destroy
3 , . . 111-129
Devastating damage wij  smaller structures, with larger structures
occur damaged by floating debris. Terrain may b
flooded well ineknd. An example of a Categol
3 hurricane is Hurricane Ivan (2004).
EXTREME More extensive curtain wall failures with son
complete roof structure failure on small
_ | residences. Major erosion of beach areas 130-156
Catastrophic damage w|  Terrain may be flooded well inland. An
occur example of a Category 4 hurricane is Hurric:
Charley (2004).
Complete roof failure on many residences a
industrial buildings. Some complete buildin
CATASTROPHIC failures with small utility buildings blown ove
or away. Flooding causes major damage 1
. 157+
lower floors of all structures near the shorelir
Massive evacuation of residential areas may
Catastrophic damage wil required. An example of a Category 5 hurric:
oceur is Hurricane Andre1992).
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The Town of Granville faces a "limited" impact from hurricanes, definedMistot' injuries only. More
than 10% of property in affected area damaged or destroyed. Complete shutdown of facilitiesréor
than 1 day."

Using a total a vak of all structures in town ¢§192,800,68@&nd an estimated wind damage of 5
percent of all structures with 10 percent damage to each structure, an estin$a@8, 400 of damage
would occur. Estimated flood damage10 percent of the structures with 20 percent damage to each
structure would result ir$_385,600 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 ative analysis, Granville facesa risk from hurricanes.
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Severe Thunderstorms / Wind Tornadoes

Hazard Description

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

producing gusty wind$ieavy rain, and sometimes hail. Effective January 5, 2010, the NWS modified the
KFEAt &aATS ONRGSNR2Yy (2 OflFraarfe | (KdzyRSNBRGZ2NY | &
of 58 mph (50 knots), hail that is 1 inch in diameter or larger (guaitze), or a tornado (NWS, 2013).

Wind is air in motion relative to surface of the earth. For #ti@mpical events over land, the NWS issues a
Wind Advisory (sustained winds of 31 to 39 mph for at least 1 hour or any gusts 46 to 57 mph) or a High
Wind Waning (sustained winds 40+ mph or any gusts 58+ mph). Fotropital events over water, the

NWS issues a small craft advisory (sustained wineg328&ots), a gale warning (sustained winds434

knots), a storm warning (sustained winds 48 to 63 knots lourricane 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 sustained winds 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 winds can cause
scattered power outages. High winds are also a hazard for therghathipping, and aviation industry
sectors.

Tornadoesare swirling columns of air that typically form in the spring and summer during severe
thunderstorm events. In a relatively short period of time and with little or no advance warning, a
tornado canattain 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 diregtiomptly. Within

Massachusetts, tornadodsmve occurred most frequently in Worcester County and in communities west
of Worcester, including towns in eastern Hampshire County. High wind speeds, hail, and debris
generated by tornadoes can result in losdifef, downed trees and power lines, and damage to
structures and other personal property (cars, etc.).

Location

As per the Massachusetts Hazard Mitigation Plan, the entire town is at risk of high winds, severe
thunderstorms, and tornadoes.

Extent

An avrerage thunderstorm is 15 miles across and lasts 30 minutes; severe thunderstorms can be much
larger and longer. Southern New England typically experiences 10 to 15 days per year with severe
thunderstorms.
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Tornadoes are measured using the enhanc&idte, shown with the following categories and
corresponding descriptions of damage:

Enhanced Fujita Scale Levels and Descriptions of Damage

EFScale |Intensity 3-Second Gust Tvpe of Damage Done
Number | Phrase (MPH) yp g
Some damage to chimneyseaks branches off trees;
EFO Gale 65¢85 pushes over shallowooted trees; damages to sign
boards.

The lower limit is the beginning of hurricane wind
speed; peels surface off roofs; mobile homes pushe
off foundations or overturned; moving autgsished
off the roads; attached garages may be destroyed.

EF1 Moderate 86¢110

Considerable damage. Roofs torn off frame houses;
mobile homes demolished; boxcars pushed over; la
trees snapped or uprooted; light object missiles
generated.

EF2 Significant 111¢135

Roof and some walls torn off walbnstructed houses;

S Severe 136165 trains overturned; most trees in forest uprooted.

Well-constructed houses leveled; structures with we
Devastating |166¢200 foundations blown off some distance; cars thrown al
largemissiles generated.

Previous Occurrences

Because thunderstorms and wind affect the town regularly on an annual basis, there aigmifitant
records available for these events. For tornadoes, there are typically 1 to 3 tornadoes somewhere in
southern New England per year. Most occur in the late afternoon and evening hours, when the heating
is the greatest. The most common months are June, daly August, but the Great Barrington, MA
tornado (1995) occurred in May and the Windsor Locks, CT tornado (1979) occurred in October.

Within Massachusetts, tornadoes have occurred most frequently in Worcester County and in
communities west of Worcesteln 2011, a tornado ranked F3 (Severe Damage) on the Fujita Scale of
Tornado Intensity, blew through the towns of West Springfield, Westfield, Springfield, Monson,
Wilbraham, Brimfield, Sturbridge, and Southbridge. The tornado and related stormJgkple and
resulted in hundred of injuries across the state.
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The table below indicates the number of times that thunderstorms have produced winds over 50 miles
per hour in Berkshire and Hampden County communities. The Town of Granville does not have records
of the instances of high wind in the community.

Severe Thunderstorms With Winds over 50 MPH in Hampden County, 1993 -2013

Community ‘Thunderstorms

Agawam 13
Blandford 8
Brimfield 4
Chester 7
Chicopee 6
East Longmeadow 2
Granville 5
Hampden 2
Holland 1
Holyoke 12
Longmeadow 2
Ludlow 15
Monson 12
Montgomery 4
Palmer 11
Russell 2
Southwick 9
Springfield 19
Tolland 2
Wales 1
West Springfield | 27
Westfield 19
Tolland 10

Source: NOAA, 2014
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Severe Thunderstorms With Winds Over 50 MPH in Berkshire County, 1993 -2013

Community ‘ Thunderstorms

Adams 2
Alford
Becket
Cheshire
Dalton
Egermont
Florida
Great Barrington 14
Hancock
Hinsdale
Lanesborough 12
Lee 3
Lenox 14
Monterey 2
New Marlborough 4
North Adams 18
Otis

Peru

Pittsfield
Richmond
Sandisfield
Savoy

Sheffield
Stockbridge
Tyringham
Washington

West Stockbridge
Williamstown

Wik N O O b~

NN

N[ O

w
w

Williamsville
Windsor

|| O NN 0 O N| | 0
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Rainfall records for a 2dour period and per month are listed below:

Rainfall Records for Granville, MA

Month 24-Hour Record | Monthly Record
January 2.8" 8.9"
February 3.23" 7.68"
March 2.8" 7.72"
April 3.55" 8.75"
May 3.62" 11.54"
June 3.74" 10.4"
July 4.33" 9.73"
August 7.56" 18.68"
September 7.68" 3.23"

October 3.39" 9.06"
November 2.44" 7.56"
December 2.99" 7.25"

http://ww.myforecast.com/bin/almanac.m?city=571190&metric=false
Source: NOAA, 2014
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Probability of Future Events

One measure of tornado activity is the tornado index value. It is calculated based on historical tornado
eventsdata 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 was used for Hampden County to
determine the Tornado Index Value as shown in the table below.

Tornado Index for Hampden County

Hampden County 138.23
Massachusetts 87.60
United States 136.45

Source: USA.comittp://www.usa.com/hampden -county-ma-natural-disasters-extremes.htm

Based upon the available historical record, as weswille'docation in a highdensity cluster of
state-wide tornado activity, it is reasonable to estimate that there Isvaprobability of tornado
occurrence irGranvillein any given year, but the probability of severe wind and thunderstorms is
considered very high by the local Hazard Mitigation committee

As per the Massachusetts Hazard Mitigation Plan, there are approxiniftety30 days of
thunderstorm activity in the state each year.

Impact

The potential for locally catastrophic wi@ge is a factor in any severe weattesent. InGranville a

tornado that hit residential areas would leave much more damage than a torwéta travel path that

NIy |f2y3 (K Sredsahen Btk sefl@el Bad &d&irredvlost buildings irtown have

not been built to Zone 1, Design Wind Speed Codes. The first edition of the Massachusetts State Building
Code went inteeffect2 y WI ydzZl NBE M3 M@pTpX SAGK Yzad 2F (GKS G2¢

To approximate the potential impact to property and people that could be affected by severe weather,
tornado, or windthe total value of all property in town, $192,800,6&0usel.

An estimated 100 percent of damage would occur to 1 percent of structures, resulting in a total of
$1,928,006nv0rth of damage and5 people affected. Theost of repairing or replacing the roads,
bridges, utilities, and contentof structures is noticluded in this estimate.
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Vulnerability

Based on the above assessmdatanvillefacesa 2 risk of severe thunderstorms, wind, and
tornadoes.
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Wildfire / Brushire

Hazard Description

Wildlandfires are typically larger fires, involving falked trees as well as meadows and scrublands.
Brushfires are uncontrolled fires that occur in meadows and scrublands, but do not involsieddll

trees. Both wildland fires and brushfires can consumeds, other buildings and/or agricultural
resources. Typical causes of brushfires and wildfires are lightning strikes, human carelessness, and
arson.

FEMA has classifications fodi®ferent classes of wildland fires:

1 Surface fireg the most commortype of wildland fire surface fires burn slowly along the floor
of a forest, killing or damaging trees.

9 Ground firesburn on or below the forest floor andre usually started by lightening

1 Crown fires move quickly by jumping along the tops of treesrofn fire may spread rapidly,
espeially under windy conditions.

Location

Hampden County has approximately 273,000 acres of forested land, which accounts for 67% of total

land arealn Granville88 percent of the land is forested, and is therefore at n§fire. A large wildfire
coulddamagenost2 ¥ (G KS G266y Qa fIyR Ylraa Ay | aAK2NI LISNA2Z2R
more than 40 inches of rain per year and much of the landscape is fragmented, and together these two

traits make wildfires ur@mmmon in Massachusetts. Nevertheless, in drought conditions, a brushfire or

wildfire would be a matter of concern.

Extent

Wildfires can cause widespread damage to the areas that they affect. They can spread very rapidly,
depending on local wind speedsdibe very difficult to get under control. Fires can last for several hours
up to several days.

As stated in the next section describing previous occurrences of wildfire, there have not been any major
wildfires recorded in Granville. However, based on otmajor wildfires that have occurred in western
Massachusetts, it is estimated that such a fire would likely destroy around 50 to 500 acres of forested
area.
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Previous Occurrences

During the past 100 years, there have not been many wildfires occurrithg 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, 400acres 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

=A =4 =4 =8 =4

According to theGranvilleFire Department, there are5_unauthorized burns obrushfires in town on
an annual basis. As a point of comparisal¥9 burn permits were issued in 2012.

Wildland Fires in Massachusetts, 202009

Wildland Fires

| 2001-2009 : ey —— der @

2010 State Hazard Mitigation Plan

Source: Massachusetts Hazard Mitigation Plan
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Probability of Future Events

In accordance with the Maashusetts Hazard Mitigation Plan, the Town Hazard Mitigation Committee
found itis difficult to predict the likelihood of wildfires in a probabilistic manbecause the number of
variables involved. However, given the proximity of previous wildfiresttaid proximity to the Town,
the likelihood of a future wildfire is determined to hew.

Climate scenarios project summer temperature increases between 2°C and 5°C and precipitation

decreases of up to 15 percent. Such conditions would exacerbate sunmneghd 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 dithédeoO £ £ SR & FSNI A f 7
S T ¥1Sdouidéalso contributéo more tree growth and thus more fuel for fires, but the effects of

carbon dioxide on mature forests are still largely unknown.

Impact

Both wildland fires and brushfires can consume homes, other buildings and/or agricultural resources.

To approximate the potential impact to property and people that could be affected by this hazard,
total value of all property in town, $192,800,6&0used.

An estimated 100 percent of damage would occur to 1 percent of structurestirgsin a toal of
$1,928,006v0rth of damageand 15 people affected. Theast of repairing or replacing the roads,
bridges, utilities, and contesntof structures is not included in this estimate.

Vulnerability

Based on the above assament,Granvillefacesa 4 risk fromwildfires.
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Earthquakes

Hazard Description

An earthquake is a sudden, rapid shaking of the ground that is caused by the breaking and shifting of
NEO]l o6SYySIHGK G4KS 9 NIKQa &adaN¥I OSo 91 NI Kljdzl 1 S&
year. New England experiences an average of 30 to 40 earthquakes each year although most are not
noticed bypeople! Ground shaking from earthquakes can rupture gas mains and disrupt other utility
service, damage buildings, bridges and roads, and trigger other hazardous events such as avalanches,
flash floods (dam failure) and fires. dinforced masonry buildingsuiddings with foundations that

rest on filled land or unconsolidated, unstable soil, and mobile homes not tied to their foundations are
at risk during an earthquaké.

Location

Because of the regional nature of the hazard, the entire tovagisallysuseptible to earthquakes.

Extent

The magnitude of an earthquake is measured using the Richter Scale, which measures the energy of an

earthquake by determining the size of the greatest vibrations recorded on the seismogram. On this
scale, one step up in magude (from 5.0 to 6.0, for example) increases the energy more than 30 times.
The intensity of an earthquake is measured using the Modified Mercalli Scale. This scale quantifies the

(o]}

STFSOGA 2F Iy SINIKIldza 1S 2y ( KeSan®rhandadeQtiuctuiedaNF | OS X

a scale of | through XII, with | denoting a weak earthquake and Xl denoting a earthquake that causes
almost complete destruction.

Richter Scale Magnitudes and Effects

Magnitude Effects

<35 Generally not felt, butecorded.

3.5-54 Often felt, but rarely causes damage.

54-6.0 At most slight damagg t(_) watlesigned buildi_ngs. Can cause major damage to
poorly constructed buildings over small regions.

6.1-6.9 Can be destructive in areas up to about Kil@meters across where people live.

Major earthquake. Can cause serious damage over larger areas.

Great earthquake. Can cause serious damage in areas several hundred kilom
across.

! Northeast States Emergency Consortium Web sitew.nesec.org/hazards/earthquakes.cfm.
% Federal Emergency Management Agency Web sitew.fema.gov/hazards/earthquakes/quake.shtm.
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Modified Mercalli Intensity Scale for and Effects

Corresponding

Intensity Description Of Effects Richter Scale
Magnitude
Instrumental Detected only on seismographs.
Feeble Some people feel it. <4.2
" Slight Felt by people resting; like a truck rumbilir
by.
v Moderate Felt by peoplavalking.
\% Slightly Strong | Sleepers awake; church bells ring. <4.8
Vi Strong Tr<_aes sway; suspended objects swing, <54
objects fall off shelves.
VII Very Strong Mild alarm; walls crack; plaster falls. <6.1
Moving carsuncontrollable; masonry
VIiI Destructive fractures, poorly constructed buildings
damaged.
IX RUINOUS Some houses collapse; ground cracks; pi <69
break open.
Ground cracks profusely; many buildings
Disastrous destroyed; liquefaction and landslides <7.3
widespread.
Most buildings and bridges collapse; roag
Very Disastrous| railways, pipes and cables destroyed,; <8.1
general triggering of other hazards.
Catastrophic Total des_tructlon; trees fall; ground rises >81
and falls in waves.
Source: US Federamergency Management Agency
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Previous Occurrences

The most recent earthquakes to affect New Endlane shown in the table below.

New England Earthquakes with a Magnitude of 4.2 or more, 192012

Location Date Magnitude
Ossipee, NH December20, 1940 55
Ossipee, NH December 24, 1940 5.5
DoverFoxcroft, ME December 28, 1947 4.5
Kingston, RI June 10, 1951 4.6
Portland, ME April 26, 1957 4.7
Middlebury, VT April 10, 1962 4.2
Near NH Quebec Border, NH June 15, 1973 4.8
West of Laconia, NH Jan. 19, 1982 4.5
Plattsburg, NY April 20, 2002 51
Bar Harbor, NH October 3, 2006 4.2
Hollis Center, ME October 16, 2012 4.6

Source: Northeast States Emergency Consortium website, www.nesec.org/hazards/earthquakes.cfm

The Hazard Mitigation Committeeports no injury or property damage ever recorded as a result of an

earthquake in Granville.

New England States Record of Historic Earthquakes

State Years of Record é\lal:tmhzﬁgg S
Connecticut 1668- 2007 137
Maine 1766- 2007 544
Massachusetts 1668- 2007 355
New Hampshire 1638- 2007 360
Rhode Island 1776- 2007 38
Vermont 1843-2007 73
New York 1840- 2007 755

1638 and 1989 is 2262.

Total Number of Earthquakes within the New England states betwe

Source: Northeast States Emergency Consortium website,
www.nesec.org/hazards/earthquakes.cfm
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Probability of Future Events

One measure of earthquake activity is tBgrthquakelndexValue. It is calculated based on historical
earthquake events data usingSlA.com algorithms. It is an indicator of the earthquake activity level in a
region. A higher earthquake index value means a higher chance of earthquake events. Data was used for
Hampden County to determine the Earthquake Index Value as shown in the &ble. b

Earthquake Index for Hampden County

Hampden County 0.24
Massachusetts 0.70
United States 1.81

Based upon existing records, there is a low frequency of earthquakasnvillewith between a 1
percent and 2 percernthance of an earthquake occurring in any given year.

Impact

Ground shaking from earthquakes can rupture gas mains and disrupt other utility service, damage
buildings, bridges and roads, and trigger other hazardous events such as avalanches, flagtidtoods
failure) and fires.

Massachusetts introduced earthquake design requirements into their building code in 1975 and
improved building code for seismic reasons in the 1980s. However, these specifications apply only to
new buildings or textensivelymodified existing buildings. Buildings, bridges, water supply lines,
electrical power lines and facilities built before the 1980s may not have been designed to withstand the
forces of an earthquake. The seismic standards have also been apgsétti the 1997 revision of the

State Building Code.

To approximate the potential impact to property and people that could be affected by this haizard,
total value of all property in town$192,800,680s used.

An estimated 100 percent of damage wdwccur tol percent of structures, resulting in a total of
$1,928,006v0rth of damage and5 people affected. Theost of repairing or replacing the roads,
bridges, utilities, and contentof structures is not included in this estimate.

Vulnerability

Based on the above analysizranvillefaces a 5 riskfrom earthquakes.
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Dam Failure

Hazard Description

Dams 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 failure is not a commaecuwrence, but dams do represent a potentially
disastrous hazard. When a dam fails, the potential energy of the stored water behind the dam is

released rapidly. Most dam failures occur when floodwaters above overtop and erode the material
components oflhe dam. Often dam breaches lead to catastrophic consequences as the water rushes in

' G2NNBYylG R2gyadNBIY Ft22RAYy3 Iy INBF Sy3aiaySSNa
casualties and the amount of property damage will depend upon the timitigeowarning 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 th& Century without the benefit of moda

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 or flooding.

The Massachusetts Departmenit 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, these dams are in excess of 6 feet i(régagtitess 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, includithg responsibility to conduct dam inspections.
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Location

The Massachusetts Emergency Management Agency (MEMA) ideb&ifilesns inGranville

Dams in Granville

Extent

Often dam breaches lead to catastrophic consequences as the water ultimately rushes in a torrent

Dam Hazard Level
Borden Brook Reservoir High
Cobble Mountain Reservoir High
Phelon Pond Low
Lower Arnold Pond NA

Wells Mills NA
Strong Pond NA
Granville Reservoir High
Winchell Reservoir Significant
Japhet Reservoir NA

Don Noble Pond NA

E.A. Jensen Pond NA
Degano Pond Low
Dickinson Pond Low
Woodger Pond NA

Noble andCooley Drum Shop Pond NA
Cooley Lake Significant
Granville S.F. NA

Bahre Pond Low

Source: MassGIS

R2gyaiNBLFyY Ft22RAyYy3 Iy | NBI

in the inundation area.

SYyaAySSNaR NBFTFSNI G2
the amount of property damage will depend upon the timafghe warning provided to downstream
residents, the number of people living or working in the inundation area, and the number of structures
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Dams in Massachusetts are assessed according to their risk to life and prdpergate has three
hazard classifications for dams:

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

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 relatively impontafacilities.

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

To date, there have been mdam failures irGranville However, during Hurricankeene, the spillway at
the Granville Reservoir did fail. It was empty for two years and repairs have recently been completed.

Probability of Future Events

AsD NJ vy @anistade (aad if maintenance is deferred, the likelihood of a dam failure wilasegrbut,
currently the frequency of dam failurés very low with a less than 1 percesftance of a dam failing in
any given yeatr.

As described in the Massachusetts Hazard Mitigation Pmsdare designed partly based on

' 2adzYLJi A2y a |wbehazior, éxprésdedss NOragrapht. £hanges in weather patterns can

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 some or all of its designed margin of safetknown as freeboard.

If freeboard is reduced, dam operators may 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@vnstream. Throughout the west, communities downstream of dams are

already increases in stream flows from earlier releases from dams. Dams are constructed with safety
FSFOGdzZNBa (y26y Fa aqalLiAtfgleadéd {LACf{ théaventor NB Lldzi
0KS NBASNI2ANI FAE{EAy3a (22 ljdzaOlted {LIAtfsle& 2OSNF
increased discharges downstream and increased flooding potential. Although climate change will not
increase the probability of catasphic dam failure, it may increase the probability of design failures.
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Impact

To approximate the potential impact to property and people that could be affected by this hazard,
total value of all property in town, $192,800,6&0used.

An estimated 100 percent of damage would occur to 20 percent of structures, resulting in a total of

$3,856,600worth of damageand_30 people affected. Theast of repairing or replacing the roads,
bridges, utilities, and contertof structures is noticluded in this estimate.

It is the communities below Granville that may be at risk if the dams in Granville fail. The communities of
Westfield and Southwick are vulnerable. The EMD from Granville is in regular communication with EMDs
in Westfield and Sabtwick.

Vulnerability

Based on this analysiGranvillefaces a 4 _risk from dam failure.
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Drought

Drought is a normal, recurrent feature of climate. It occurs almost everywhere, although its features
vary from region to region. In the most genesahse, 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; increased fire hazard; 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. Of course, these impacts can haeadhing effects
throughout the region and even the country.

Location
.80 dzasS 2F GKA&A KIFITFNRQA N£3A2yl-t yl-l‘jdzNBZ § R NR dz3
Extent

The severity of a drought would determine the scale of the event and would vary among town residents
RSLISYRAY3I 2y $KSGKSNI (K Sed hdnza prRaiey/méliotrhe public &aer & dzLILI &
system Granville has a small section of the community served by a water system and the majority of
residents have private wells

The U.S. Drought Monitor also records information on historical drought occuréhdortunately,
data could only be found at the state level. The U.S. Drought Monitor categorizes drought éia DO
scale as shown below.

U.S. Drought Monitor

Classification Category Description
Going into drought: shosterm dryness slowing planting,
DO Abnormally Dry growth of crops or pastures. Coming out of drought: some

lingering water deficitspastures or crops not fully recovered

Some damage to crops, pastures; streams, reservoirsets
D1 Moderate Drought low, some water shortages developing or imminent; volunte
water-use restrictions requested

Crop or pasture losses likelyater shortages common; watel

D2 Severe Drought restrictions imposed

Exceptional and widespread crop/pasture losses; shortages

Exceptional Drough water in reservoirs, streams, and wells creating water
emergencies

Source: US Drought Monitor, http://droughtmonitor.unl.edu/classify.htm
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Previous Occurrences

In Massachusetts, six major droughts have occurred statewide sincé.198@y range in severity and

length, from three to eighyears. In many of these droughts, watmpply systems were found to be
inadequate. Water was piped in to urban areas, and watgply systems were modified to permit

withdrawals at lower water levels. The following table indicates previous occurrefckEsught 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

DOconditions in 0.01% of the state

2012

D2 conditions in 51% of the state

Source: $Drought Monitor

Probability of Future Events

In Granville as in the rest of the state, drought occursaatateof betweenl percentand 10 percentin a

single given yaa

Based on past events and current criteria outlined in the Massachusetts Drought Management Plan, it

appears that western Massachusetts may be more vulnerable than eastern Massachusetts to severe

drought conditions. However, many factors, such as wstgply sources, population, economic factors
(i.e., agriculture based economy), and infrastructure, may affect the severity and length of a drought
event.2 KSy S@I fdz2 GAy3

of drought? However, global warming and climate change may have an effect on drought risk in the

% US Geological Survey WaferdzLJLJ &
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Palmer Drought Severity Index, Massachusetts is historically in the lowest percentile for severity and risk
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http://drought.unl.edu/

region. With the projected temperature increase®me scientists think that the global hydrological
cycle will also intensify. This would cause, among other effects, the potential for more severe; longer
lasting droughts.

Palmer Drought Severity Index

1895-1995
Percent of time in severe and extreme drought

% of time PDSI = 3

[ Less than 5%
[l 5% to 9.99%
1 10% to 14.9%
B 15% to 19.9%
B 20% or greater

Impact

Due to the water richnessf Western Massachusetts, Granvilteunlikely to be adversely affected by
anything other than a major, extended drougkithile such a drought would require water saving
measures to be implemented, there would be no foreseeable damage to structures or loss of life

resulting from the hazard

Vulnerability

Based on the above assessmeéhgre is a 5 risk ofdrought.
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Extreme Temperatures

As per the Massachusetts Hazard Mitigation Plan, extreme cold is a dangerous situation that can result
in health emergencies for susceptible peopla;ts as those without shelter or who are stranded or who

live in homes that are poorly insulated or without heat. There is no universal definition for extreme
temperatures, with the term relative to local weather conditions. For Massachusetts, extreme
temperatures can be defined as those that are far outside the normal ranges. The average temperatures
for Massachusetts are:

1 Winter (DeeFeb) Average = 27.51°F
1 Summer (JuAug) Average = 68.15°F

Criteria for issuing alerts for Massachusetts are provided dioh& Weather Service web pages:

http:/www.erh.noaa.gov/box/warningcriteria.shtml.

Extent

As per the Massachusetts Hazard Mitigation Plan, the extent (severity or magnitude) of extreme cold
temperatures are generally measured through the Wind Chill Tegatpre 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 exposed skin by the effects of wind and cold. The chart shows three shaded areas of
frostbite danger. Each shad area shows how long a person can be exposed before frostbite develops.
In Massachusetts, a wind chill warning is issued by the NWS Taunton Forecast Office when the Wind
Chill Temperature Index, based on sustained wingR%F or lower for at least tiee hours.

Extreme temperatures would affect the whole community.
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Wind Chills

Temperature (°F)
0o -5

e
—_

Wind (mph)

9
8
7
6
5
4
4
3

Frostbite Times D 30 minutes E] 10 minutes u S minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V°'6) + 0.4275T(V°'5)
Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/01

For extremely hot temperatures, the heat index scale is used, which combines relative humidity with
actual air temperature to determine the risk to humans. The NWS issues a Heat Advisory when the Heat
Index is forecast to reach 14 degrees F for 2 orare hours. The NWS issues an Excessive Heat
Warning if the Heat Index is forecast to reach 105+ degrees F for 2 or more hours. The following chart
indicates the relationship between heat index and relative humidity:
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Heat Index
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Health Hazards

. - o Sunstroke, muscle cramps, and/or heat exhaustions possible with prolonged
EETE R exposure and/or physical activity.
Caution 80 °F - 90 °F Fatigue possible with prolonged exposure and/or physical activity.

Previous Occurrences

The Town of Granville does not have a record of previous occurrences of extreme temperatures, but the
following information available about some other communities in the Commonwealth represents the
range of temperatureshat might beexperienced in Grania.

The following are some of the lowest temperatures recorded in parts of Massachusetts for the period
from 1895 to present (Source: NOAA, www.ncdc.noaa.gov.):

1 Blue Hills, MAc21°F

9 Boston, MA ¢12°F

1 Worcester, MA ¢19°F

The following are some of theighest temperatures recorded for the period from 1895 to present
(Source: NOAA, www.ncdc.noaa.gov.):

w . fdz§ -LoLFf azr al!
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Probability of Future Events

The probability of future extreme heat and extreroeld is considered to be "low," or 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 strandethorlive in homes that are
poorly insulated or without heatr air conditioning or some other way to stay cool.

The impact of extreme heat or cold in Granville is considered to be "minor,"neiffroperty damage
and very limiteceffect on humans

Vulnerab ility

Granville's vulnerability from extreme heand cold is considered to be, "5 Lowest Risk

Other Hazards

In addition to the hazards identified above, the Hazard Mitigation Team reviewed the full list of hazards
listed in the Massachusetts Hazaviitigation Plan. Due to the location and context of the Town, coastal
erosion, landslides, and tsunamis, were determined to not be a threat.
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4: CRITICAL FACILITIES

Facility Classification

A Critical Facility is defined as a building, structure, or iogathich:

A Is vital tothe hazard response effort
A Maintains an existing level of protectidrom hazards for community residents and property
A Would create a secondary disasiéa hazard were to impact it

The Critical Facilities List for the TowrGsnvillehas been identified utilizing a Critical Facilities List
provided by the State Hazard Mitigation Offic&@.NJ Y ¢Haarfd Blifigation Committee has broken up
this list of facilities into four categories:

A Facilities needed forreergencyrespmse in the event of a hazard event.

A Facilities identifiedis noressentiabndnot required in an ememncy response event, but
whichare considered essential for the everyday operatiothef Town.

A Facilitiesor institutions that include speciabpulationswhich would need additional attention
in the event of a hazard event.

The critical facilities and evacuation routes potentially affectetidmard areas are identified following
this list The Past and Potential Hazards/Critical Facilities (ppendix Dalsoidentifies these
facilities.
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Category I Emergency Respondeacilities

The Town has identified the emergency response facilittethe highest priority in regards to protection

from natural hazards:

Emergency Operations Center

CenterFire Station
West Granvilld=ire Station

Police Station

Department of Public Works

Water Department

Fuel Stations

Facilities with Backup Power

Emergency Shelters

Helicopter Landing Sites

(LifeflightLifestar preapproved)

Communications

Hospitals

Primay Evacuation Routes

707 Main Road

707 Main Road
1578 Main Road

707 Main Road

69 Old Westfield Road

89 Blandford Road

Granville Couny Store- 11 Granby Road

707 Main Road
69 Old Westfield Road

707 Main Road (Town Hall)
409 Main Road (Granville Village School)

504Main Road (Verizon Telephone Switch)

Cell Tower/Public Service Communicatie8®dom Mountain
Cell Tower, 450 Blandford Road

Cell Tower 172North Lane

Noble Hospital (Westfield, MA)
Main Road (RT57)

Granby Road (RT189)
Old Westfield Road
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Culverts Located on Evation Route Main Road Route 57 Pond, Potash, Valley, Ellis, Shurtleffid
Dickenson Brook

Granby Road (RT189)rumble, Dickenson, @nEast Branch of
Salmon Brook

Old Westfield Road Holliston, Tillotson, and Japhet Brook

Category 2¢ Non-Emergency Response Facilities

TheTown has identified these facilities as remergency facilities; however, they are considered
essential for the everyday operation Granville

Water SupplyThe Town has no water treatment plants, water storage or waste water treatment plants.

Critical Culverts (roads with stream crossings)
1 West Hartland Roadq Halfway Brook, Hubbard River
Hartland Hollow Roadq Hubbard River
Borden Brook Roag Borden Brook
Barnard Road Trumble Brook
South Lane& Trumble Brook
Trumble Lane Trumble Brook
Water Street¢ Seymour Brook

=A =4 =4 4 -4 A

Category 3; Facilities/ Institutions with Special Populations

TheTown has identified these facilities as the location of populations who may need special attention
during a hazard evenT.he Town has no clustered special nepdpulations nor does it have any
designated elderly housing, assisted living complexes, apartment complexes or major employers.

Schools- Granville Village Schogl09 Main Road

Libraryg Granville Public Libran2 Granby Road

Placeof Worshipg Granville Federated Chureli6 Granby Road

US Post Office 467 Main Road

Campgrounds -- private- Prospect Mountain Campgroundl360 Main Road
- public-Granville State ForestWest Hartland Road
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Critical Facilities and Evacuation Routes Potentially Affected by Hazard Areas

Hazard Type Hazard Area Critical Facilities Affected Evacuation Routes Affected

Ellis Brook, Trumble Brook, o _ Main Road (RT57)
Flooding Dickenson Brook, Hollister DPWGarage; Village §chqol Emelrgerrllcy Shelf[err,] Gran Granby Road (RT189)
Brook, Tillotson Brook Country Store; Verizon Telephone Switc Old Westfield Road

Severe Snowstorms Entire Town EmergencyOperationsCenter Fire Stations; Police Statior Maitr; Roadd(RT57)
Ice Storms Emergency shelterdDPW Garage; Town Hall Granby Road (RT189)

Old Westfield Road

Severe Thunderstorm

/ wind / tornadoes Ertire Town Site Specific Site Specific

Ellis Brook, Trumble Brook,

Dickenson Brook, Hollister | ppw Garage; Village School Emergency Shelter; Gran Main Road (RT57)

Hurricanes

Brook, Tillotson Brook - Veri i Granby Road (RT189)
Country Store; Verizon Telephone Switch Old Westfield Road
Wildfire/Brushfire EntireTown Site Specific Site Specific
: : . : . Main Road (RT57)
Earthquakes EntireTown Emergg:]cpperatlor;lsclientelcjl\j\l/re(:;Statlor.lsTPol|ceHSt|Tltlon, Granby Road (RT189)
ergency shelterd) arage; Town Ha Old Westfield Road
. , . : - Main Road (RT57)
Dam Failure Varies depending on structur
pending Site Specific Old Westfield Road
Drought EntireTown Fire fighting operations None

Town Services Water Supply

(Past & Potential Hazards/Critical Facilities Map Located In Appendix D)
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S: EXISTINMITIGATION

CAPABILITIESTRATEGIES

hyS 2F (KS adsSLla 2F GKAa 1T FNR aAdAdardrzy tftly Aa

practices related to natural hazards and identify potential gaps in protection. Following feedback from
FEMA, the members of the local Hazard Mitigatommittee worked with PVPC to assure that the

local Hazard Mitigation planning process covered all the steps in the FEMA "Capability Assessment
worksheet". After reviewing these policies, anaformed by the hazard identification process and the
assessmeinof critical facilities that would be affected by hazards, the Tow@minville Hazard

Mitigation Committee has determined a set of hazard mitigation stratewiesldress identified

hazards This chapter discusses existing mitigatapabilitiesfor the Town ofGranville It also

provides a prioritized list of mitigation strategies that the Town should undertake, as well as an
explanation of the methodology used to determine this list.

The Town ofsranvillehas developed the following goal serve asa framework fomitigation of the
hazardddentified in this plan.

Goal Statement

To minimize the loss of life, damage to property, and the disruption of governme
services and general business activities due to the following hazards: floodregg <
snowstorms/ice storms, severe thunderstorms, hurricariemyadoes
wildfires/brushfires, earthquakes, dam failures, and drought.

[

Capability Assessment

Local mitigation capabilities are existing authorities, policies, programs, and resources that reduce
hazard impacts or that could be used to implement hazard mitigation activities. Granville has a number
of policies, plans, programs and resources in ptaaeboth mitigate risks and would asswith hazard
mitigation strategyimplementation.

For the this analysis, the Committee reviewed the following Town documents:

Zoning ByLaws

Subdivision Rules and Regulations
Comprehensive Emergency ManagemelainP
Town Open Space and Recreation Plan
Flood Insurance Rate Maps (FIRM) for Town
Guide to Building a House in Granville
Housing Needs Assessment & Action Plan

= =4 =4 4 4 4 -
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In sum,Granville has most of the no cost or low cost hazard mitigation capabilities in plazard
mitigation is incorporated into local land use zoning aobdivision regulationsas seen in the

limitations on development in floodplains, stormwater managemerge maintenance, etclhe
Commonwealth of Massachusetts complies with the International Building code and all municipalities
must also comply.

Granville also has appropriate staff dedicated to hazard mitigatietted work for a community its

size, irtluding a Town Administrator, an Emergency Management Direzjomfessional Highway
Superintendent, Fire Chief, Building Inspector and Police .Chiafville has recommended plans in

place, including a Comprehensive Emergency Management Plan and arS@gee and Recreation

Plan. Not only doeG&ranvillehave these capabilities in place, but they are also deployed for hazard
mitigation as appropriate. The Town also has very committed and dedicated volunteers who serve on
Boards and Committees and in Viateer positions. The Town collaborates closely with surrounding
communities and is party to Mutual Aid agreements through the MEKAanvilleis also an active

member community of the Pioneer Valley Planning Commission (PVPC) and can take advantage of no
cost local technical assistance as needed provided by the professional planning staff at the PVPC.

Granville'anost obvious hazard mitigation need is for federal funds to implement prioritized actions.
While Granvilleis a weHmanaged fiscally sound Town, it is not a wealthy community and with state
constraints on municipalities raising their own fun@sanvillehas very limited financial resources to
invest in costly hazard mitigation measur€anvilleis, howevey committed to locally matching all
HMGP grants received.
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ExistingCapabilities

The Hazard Mitigation Committee has identified the following mitigati@apabilitiesthat were in place prior to the development of this Hazard
Mitigation Planand that are ding a god job of mitigating the consequences of natural hazards in Granville. NOTE: all development in last 10
years is residential

Action o Hazards :
Strategy Description " Effectiveness
Type Mitigated
Reduction of frontage Zonin Allow for singlefamily lots that have less require
required for open space 9 frontage, in exchange for preserving open spa¢  Flooding very
. Bylaws )
preservation. (Zoning Code 3.9)
Driveways must be constructed with grade,
Adequate drainage for Zoning length, and location that provides adequate .
i . . Flooding very
driveways Bylaws drainage and culverts where necessary (Zonir
Code 3.9.2.k)
. . Commercial Recreation Areas can only be
Fire and drainage : .
) . approved if theypresent no hazard from fire, .
requirements for Zoning : . o . Flooding
. . sanitary and drainage conditions, and will not lo e very
Commercial Recreation Bylaws . . Wildfire
Areas storm drainage pipes beyond reasonable capac
(Zoning Code 4.1.2)
Zonin Overlay district protect areadelineated as part ot
Floodplain Overlay Districts 9 the 100year floodplain by regulating uses and  Flooding very
Bylaws : : . .
special permit requirements (Zoning Code 4.3
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Action o Hazards :
Strategy Description " Effectiveness
Type Mitigated
Use of a trailer or a mobile home as a dwelling f Severe
- : . : ) o thunderstorms
Restrictions on locations of ~ Zoning a period of twoyears is prohibited except by .
. . 7 . ; /wind / very
mobile homes Bylaws special authorization. (Zoning Bylaw, Section 3.
: ) . tornadoes /
Uses Permitted on Special Authorization) :
hurricanes /
Some uses require special permit approaaid
Zonin must meet environmental standards, such as nc
Special Permit 9 creating increased flood hazards, water pollutio Floods very
Bylaws . ) . .
erosion, or sedimentation. (Zoning Bylaw 3.3 Us
Permitted on Special Authorization)
Conformance with State State Adoptlon_ of the Massachusetts .State Bu_lld.lng
Building Code Regulation Code, which promotes construction of building  All hazards very
that can withstand hazards to a certain degree
Wetlands Protection State Require all new development to conform to Eloodin ver
Regulations Regulation | regulations set forth in Wetlands Protection Act 9 y
DCR requires property owners to inspect dams
. . State . :
Dam inspections . based on the hazard rating of the dam (low, Dam failure very
Regulation . .
medium, high hazard).
Conformance with National  Federal antm_ug to comply Wlth NFIP program by :
. maintaining Floodplain Overlay District and Flooding very
Flood Insurance Program| regulation o . .
limiting development in 10§ear floodplain
- Residents must obtain burn permit&om town -
. Municipal . : o : Wildfire /
Burn permits . and Fire Department is notified of days on whicl ) very
Operations . brushfire
burns will occur.
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Strategy Description AEYENE Effectiveness

Mitigated
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New Strategies

Based on the hazard identification and risk assessment, list of critical facilities that waaffedted by
hazards, and evaluation of the effectiveness of current mitigation strategies, the Hazard Mitigation
Committee identified several new strategies to pursue.

The vast majorityf these strategies proposed are relatednatigating the effects oheavy rain-which

may come with hurricanes, thunderstorms, severe winds and storms, because as is explained in the
Hazard Identification and Risk Assessment table on p. 15, other hazards are considered Bagaiste

the Commonwealth of Massachusetias a statewide building code that adheres to the International
Building code (IBC), and Granville has a Building Inspector who affirms that the small amount of
residential development that happens in this rurakidentialcommunity is built according tocode, the

local Hazard Mitigation committee did not identify mitigation strategies neeestrengthen buildings
and/or roofs insnow storms.

Strategy Prioritization Methodology

TheHazard Mitigation Planning Committee reviewaid prioritized a list of @w mitigation strategies
using the following criteria:

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

Time required for completiong Projects that are faster to impleemt, either due 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.

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 and Analysis
/ KFLJXASNE LJ NI AOdz F NI @ g AGK N&Bdullbe miigatek 2 6 Y dzOK 2 F

Cost effectivenesg in order to maximize the effect of mitigation efforts using limited funds, priority is
given to lowcost strategies. For example, regular tree maintenance is a relativelgdetvoperational
strategy that can ignificantly reduce the length of time of power outages during a winter storm.
Strategies that have identified potential funding streams, such as the Hazard Mitigation Grant Program,
are also given higher priority.

The following categories are used tofite 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

Town of Granville Hazard Mitigation Plan Paget4



1 Medium ¢ Strategies thatvould 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

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 following impmentation 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 cog less than $50,000
1 Medium ¢ cost between $50,00 $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 andonstruction 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

In the chart followily, each strategy is provided with an estimated length of time it will take for
implementation.The actions will begin as soon as the plan is approved and the community is eligible for
funding, and successful in securing fundéhere funding has been securea specifiamount of timeis
providedbased on how lonthe local Hazard Mitigation committee thinks each recommended strategy
will take to be completedHowever, some projects do not currently have funding and thus it is difficult

to know exactly whemhey will be completed. For these projects, an estimate is provided for the

amount of time it will take to complete the project once funding becomes available.

Town of Granville Hazard Mitigation Plan Paget5



New Mitigation Strategies Prioritized

Timeframe
, . - Hazards Responsible . . -after
Status | Action Name| Action Type Description L Priority Cost | Funding Source -
Mitigated Agency funding is
secured
Integrate Incorporate risk "?‘?Se?smer . Town/DLTA
A Town and hazard mitigation . Town Admin, . .
New mitigation into : L . Multiple Hazard . High Low state $$ via 6 months
. operations principles into local Planning Board
local planning : PVPC
planning efforts
Evaluate all bridges and
Improve culverts situated along
stormwater Evacuation RoutesMain
drainage Road (Route 57), Granby
system Town Road (Route 189), and Ol¢ . .
New capacity- operations Westfield Road to Multiple Hazard DPW High Low Town funds 3 years
Evaluation of determine need for
bridges and increagd dimensions of
culverts drainage culverts in flood
prone areas
Improve Increase dimensions of
stormwater drainage culverts in flood
drainage Cavital proneareas-Replacement
New system pita of the culvert at Pond Brool Multiple Hazard DPW High Medium | HMPG funding | 9 months
. construction . .
capacity- crossing of Main Road
Culvert (Route 57) see photos at
Replacement end of plan
Improve Increase dimensions of
stormwater drainage culverts in flood
drainage Cavital prone areas-Replacement
New system pita of the culvert at Potash | Multiple Hazard DPW High Medium | HMPG funding | 9 months
: construction . .
capacity- Brook crossing of Main
Culvert Road (Route 57) see photc
Replacement ate end of plan
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New Mitigation Strategies Prioritized

Timeframe
, . - Hazards Responsible . . -after
Status | Action Name| Action Type Description L Priority Cost | Funding Source -
Mitigated Agency funding is
secured
Emergency Procure and install a
State grants
New Shelter Tovv_n Generator to power All hazards EMD High Medium g 3 months
Generator operations Emergency Shelter at HMGP
Acquisition Granville Village School
Training of Recruit residents taerve as
New volunt.eers and Tovv_n volunteer emergency Al hazards Fire Department, High Low Town 9 months
first operations personnel and first EMD
responders responders
Brush Truck Town Replacement of existing fir¢ ~ Wildfire / . . .
New replacement operations | 4X4 Brush Truck equipmer] brushfire Fire Department High Medium State grants 6 months
Develop an Emergency
Dam Town Action Plan for High Risk . DPW, EMD Fire .
New Emergency . Dams in Coordination with|  Dam failure Medium Low State grants 2 years
. operations . Department
Action Plan downstream Communities
of Southwick and Westfield
Drainage Cavital Implement improvements
New . 9 pita for all previouslyidentified All Hazards DPW Medium High HMPG funding | 18 months
improvements | construction .
flooding problem areas
All residents with homes
: located within the FEMA
Education for Education and| 100-year floodplain will be
New homeowners y P Flooding Council on Aging| Medium Low Town 9 months
. . Outreach informed of the
in floodplain .
requirement to purchase
flood insurance
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New Mitigation Strategies Prioritized

Timeframe

Status | Action Name| Action Type Description Hazards Responsible Priority Cost | Funding Source -after
yp P Mitigated Agency g funding is

secured
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