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1. Introduction and Overview

Background

I Yyl Gdz2NF £ KFETFNR Aada RSTAYSR la aly S@Syid 2N LKeaA
injuries, property damage, infrastructure damage, agricultural loss, damage to the environment,
interruption of business, or other types of harm &@ & a o6 a9a! 3 The FederaHDisasten ¢ P

Mitigation of Act of 200Qequires all municipalies that wish to be eligible toeceive FEMA hazard
mitigation grantg(seehttp://ww w.mass.gov/eopss/agencies/mema/hazarttigation/) to adopt a local

hazard mitigation plaandto update the plan every five yeas.community plan identifies actions to be

done now to help alleviate disaster conditions in the futufbe Commonwealth dflassachusetts is
seeking to ensure that all 351 of its municipalities develop a local mitigation plan. However, not every
municipality has the capacity to develop hazard gaition plans on their own. Thadbe is therefore

enlisting the help and technicaksistance of the 1Regioml Planning AgencieRPA} across the state.

The MontachusetRegioml Planning Commission (MRPC) was created in 1968 under MGL Chapter 40B,
Sections 18; per the statute MRPC isRegioh f & LI I YY Ay 3 RA GRBNACRINLI2ING Ri Sl€ 3¢
section 3 of MGL Chapter 40Bt ! Qa NX 3dzf | NI reRegioRdwidk imgoyfantsNaiRd3n6tBel & 2

is asking them to work with the municipalities in thBiegionand toprepare one ovearchingmitigation

plan for theRegionthat includes data for each jurisdictiomhe plan update was funded by the Federal
Emergency Management Agency (FEMA), the Massachusetts Emergency Management Agency (MEMA)
and the MRPC.

This plan is the update of the @MontachusettRegionHazardMitigation Plan. The 200Regioml Plan

had annexes for each individual community. Tpelated Planremainsa Multi-Jurisdictional Plaand
includes information on all 22 participating communities as well as Dewafigere applicable, text from

the 2008 plan was used, although the report has been reorganized and updated to reflect newer data.
Each section of this plan was reviewed, reorganized and updated tsfpihe 2015 update of the 2008
Hazard Mitigation Plan. This included updating the planning process, hazard identificationuitynm
assessmentsand evaluatingnd revising action items.

The purpose ofttis 2015 plan is to identify hazards within the Montachus&egionalong withspecific
locationsand vulnerability and to establish a mitigatn strategy to reduce risks. Addressimazards
before they occur is the best way to minimize impacts. This plan was created to achieve the follaling go
for the MontachusetRegionTo rediwce the loss of or damage to life, property, infrastructure, aatlral

and economic resources from natural disasters.

The preparation and implementation of thidontachusett Region Natural Hazakxtitigation Plan2015
Updatewill not onlymake fundingsources availabl® implement the mitigtion initiatives when eligible

1 Devens, Massachusetts is an unincorporatihge and censudesignated place in the towns of Ayer and
Shirley, in Middlesex County and Harvard in Worcester County in the U.S. state of Massachusetts. It is the
successor to Fort Devens, a military post that operated from 1917 to 1B@&ughoutthis Plan, where possible,
specific data is reported for Devenlowever, in some cases, discrete data for Devens is not available and is
therefore included as appropriate in data reported for Ayer, Shirley, and Harvard.
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but alsomitigation directly related to disaster recovery. This plan emphasizes actions to be taken now to
reduce or prevent future disaster damages. This @asistshe communityby developing policies and
programsbefore a disaster occurH.the actions identified in this plan are implemented, the damage that

is left in the aftermath of future events can be minimized, thereby easing recovery and reducing the cost
of repairs and reanstruction. This plan will aldacilitate the receipt of postisaster state and federal
fundingbecause the list of mitigation itatives is already identifiededucingvulnerability to disasterby
focusing limited financial resources specificallyidentified needs, andannecing hazard mitigation
planning to community an®egiomal planningvhere possible.

Geographic Area

Communities Participating in the Plan

Montachusett Regional Planning Commission: %
Communities :

ROYALSTON
ASHBURNHAM
’ ARD

HUBBARDSTON

Legend
QO Community Boundaries
Devens Boundary

0 25 5 10
[ 1 Miles

Thegeographic area of thPlan is the Montachuse®egion Montachusett is &Regionof 675 square
miles located in nortltentralMassachusettdue west of Boston

Twentytwo communitiesand Devengarticipated in the development of this plgB8ee Figure)l Those
communities are: Ashby, Ashburnham, Athol, Ayer, Clinton, Gardfiechburg, Groton, Harvard,
Hubbardston, Lancaster, Leominster, Lunenburg, Petersham, Phillipston, Royalston, Shirley, Sterling,
Templeton, Townsend, Westminster and Winchendon.
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TheRegionis bordered by New Hampshire to the north, metropolitan Woteeso the south, Franklin

County to the west and metro Boston to the eadflost of theRegio®2a & 2 LJ2 IANJ LIK& O2yaaia
hilly terrain ranging from 1800 feet above desel, on Mt. Watatic in Ashbtg 840 feet on Phillips Brook

as it flows intathe City of FitchburgTheRegiorwas formed over thousands of years of geologic activity

and climate change. Alternating periods of volcanic actiahyfting faults and erosion deto the

formation almost 600 million years ago, of the igneous and metamorphic rock that is characteristic of the
terrain. One ofthe most important Regionwide assets is its large quantity of open space. Large
constructedlakes and natural bodies of wa add to theRegio2 &  kiddubikef Both operpastures

and steep, roclslopescharacterize a great deaf the land.

2. Planning Process

The planning process was revised as part of the Hazard Mitigation Plan Update. The MRPC worked with
the participding communities and coordinated the development of this pklhtwenty-two communities

and Devens participated in the development of this plarshould be noted that the community of

Devens did not participate in the 2008 plan but did participate imet development of this planin its

capacity as a Regional Planning Agency, MRPC has conducted numerous detailed land use, transportation,
and environmental planning studies. Part of the planning process included an MRPC review and
incorporation of relevahlocal, state and federal existing plans studies, and reports. Plans and studies
included but were not limited to, the Montachusett Comprehensive Economic Development Strategy Plan
(CEDS), Montachusett Regional Transportation Plan, Montachusett Enengy ®M plans, Homeland
Security Plans, Master Plans, and Open Space and Recreation Plans.

At the commencement of the planning process, MRPC consulted with hazard mitigation staff from the
Massachusetts Emergency Management Agency and the Massachusetts Department of Conservation and
Recreation on the planning process. MRPC reviewed FEMA guitlankes/eloping a Hazard Mitigation

Plan and the regulations that guide the development of the plahile MRPC GIS staff met individually

GAGK SIFOK O2YYdzyAiteQa 9YSNHSyOe alyl3aSySyath 5ANBO(
community was expcted to attend one Regional Meeting and three Community Meetingsese

Meetingsare as follows:

Regional MeetingMRPC began the process by conveninBReaional meetingvith all participating
communities. This event included a welcome and introductiorK S / 2 YY2y 6SI f 6 KQa t SN
Hazard Mitigation and Hazard Mitigation Planning (presented by Sarah White, Acting MEMA Region 1
Manager and State Hazard Mitigation Planner) lr@noduction to the Planning Process for the Hazard
Mitigation Plan Fiveear Update by MRPC staff, followed by Questions and Answers from Local
Emergency Management Directors, other interested officials and the general piibkc.Regional
Meeting was held on January 31, 2012ommunity Meeting #1After the Regional Meeting, public
meeting was held in each of the communities individually to discuss hazard mitigation and to solicit
information on what hazards affect each community and to discuss and identify specific problem areas in
to the community that need to be addressedthin the plan including any newly identified hazards that
have been determined to pose a threasee Appendix A for Meeting Agendeor example, wildfire risk

has increased due to the December 2008 Ice Storm. This resulted in an update of the prevansted

Hazard Maps based on updated hazard identification and assessB@nimunity Meeting #2Followup
meetings were then held in each community to discuss and update existing protection and mitigation
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measures and goals and objectigesee AppendiXA for Meeting AgendaCommunity Meeting #3

Following the regional meeting and two meetings in each community, MRPC completed a draft of the
report. MRPC then presented the findings and specific items related to the community at a Board of
Selectmen or Gjt Council meetingThe context of these meetings can be found in the pop@int

presented by MRPC contained in AppendixAfer presentation to individual communities, the draft
tflya ¢SNB LR2adSR 2y awt/ Qa ¢So0aAiridld 666 PYNLIOD®2 NH

The Planning Process and Public Outreach/Participation:

While meeting participants generally included emergency responders, planners, administrators and public
works staff from the community (A list of attendees and meeting dates for all meetimgseckcated in

Appendix A), all meetings were open to the public and anyone with an interest was encouraged through

a variety of outreach methods to attend/participatéor everymeeting, notices/agendas were posted in

each community bity and Town Clis pursuant to MGL Chapter 30A, Section248n Massachusetts,

all local public bodies must file meeting notices with the municipal clerk sufficiently in advance of a public
meeting to permit posting of the notice at least 48 hours in advance of théiquoieeting. Notices may

be posted on a bulletin board, in a lockaf binder or on an electronic display (e.g. television, computer

monitor, or an electronic bulletin board), provided that the notice is conspicuously visible to the public at
alhoursy 2NJ 2y (GKS YdzyAOALJ tf 0 dzh f RARoEthoseywhoscsuld@d (G KS ¢
LIKEaAOltte GGSYRT a2yYS YSSidiAay3a 6SNB (St SogrAaSR 2

It should also be noted that status reports the devdopment of the planwere provided to MRPC
Commission Members throughout the duration of this project to inform and update local officials from
participating communities within the Montachusett Region. MRPC Commission Meetings take place the
last Tuesday oévery month with an appointed member and alternate assigned by each community to
serve and attend meetings as Planning Commissioners. Media outlets and libraries as well as the
/| 2YY2y6SIHEfGKQa Mo alaal OKdzaSidGa wS3ad MRACEmeetifgl Yy A Y =
agendas/minutes that contained a monthly status report of this project. This effort enhanced project
awarenesghroughoutthe Montachusett Region antthe Commonwealth of Massachusetiad notified

anyone interested in participatinopcluding agencies involved in hazard mitigation activities, agencies that
have the authority to regulate development as well as other interests such as business@sofits etc.

to have an opportunity to participate in the planning process.

Upon completiorof a draft document, MRPC notified abutting communities outside of the MRPC Region
by email to Town Administrators/Town Managers and/or Emergency Management Directors that the
draft plan was available for viewing and that MRPC was soliciting comment®lé&hewvas posted on

awt / Qa ¢ S0 a BéelpperidikAIAdugtingEdmmunities included the Towns of Barre, MA;
Rutland, MA; Princeton, MA; Holden, MA; West Boylston, MA; Boylston, MA; Berlin, MA, Bolton, MA,
Stow, MA,; Littleton, MA; Westford, MA; Dunstable, MA; Pepperell, MA; Mason, NH; New Ipswich, MA;
Fitzwililam, NH; Richmond, NH; Orange, MA; New Salem, MA; Ware, MA; Hardwick, MA; Brookline, NH;
Rindge, NH; Warwick, MA and; Boxborough, MA.

Comments received were fully incorporated into the plaGomments were madeuring the public
presentationmeetings withcommunitiesand in some casemmailswere sentfrom the municipabfficials

and interested residentso the MRPC. Relevant commentsvere reviewed byMRPCstaff and
incorporated into the Plan Narrative in Section.Regional Profile and Section®mmnunity Annexes

were amended as a result of commemeceved. The final Update of the Hazard Mitigation Plan was
then be forwarded to the Massachusetts Emergency Management Agency (MEMA) and the Federal
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Emergency Management Agency (FEMA) for their rexdad approval. Following MEMA and FEMA
approval, the approved plan was submitted to communities for formal adoption. A certificate of adoption
will be incorporated into the plan. The final plan will then be distributed to all municipalities in the
Montachusett Region for implementatiofhe implementation of the Hazard Mitigation Plan will begin
following its approval by MEMA and FEMA and formal adoption byMéagor in the citiesBoard of
Selectmerin the towns andVice President oDperations oDevensMunicipaldepartments and boards

will be responsible for ensuring the development of policies, bylaw revisions, and programs as described
in this plan. For Devens, The Devens Enterprise Commission (DEC) will be responsible for ensuring the
development of policies and programs described in this pl@he measure of success of the Hazard
Mitigation Plan will be the number of identified mitigation strategies implemented. In order for the
municipaliies andDevengo become more disaster resilient afetter equipped to respond to natural
disasters, there must be a coordinated effort betwelsral officials, appointed bodiessmployees,
Regional and state agencies involved in disaster mitigation, and of course the general public.

Plan Maintenance and P ublic Participation:

Emergency Management Directors of the Emergency Management Departments in all communities plus
5S@Sya ¢gAff 0S NBalLRyaAofS FT2NJ f SIRAy3I SFF2NIia G2
communicate with MRPC regarding planaintenance progress ! a 3 A 4GSR o6& (GKS awt/ 3
continue public participation in the plan maintenance process and the general public will be invited to
participate and provide feedback over the next five yedise final plan will be on each participating
O2YYdzyAieQa 6S0aAiidsS oFlyR awt/ Qad ¢6S6aAiAiSo FyR AG &7
be accepted by the community. Participating communities will also convene a regional hazard mitigation
meeting annually to discuss disasters and problems that have occurred during the prior year and to discuss
FOGA2ya GKFEG KIFI@GS 0SSy O02YLX SGSR 2 @SN G KdnithdNR 2 NJ & ¢
the status of the identified mitigation action®id report this information at this meeting.

This meeting shall be posted according to the Massachusetts Open Meeting Law and advertised in press
releases to local newspapers including the Fitchburg Sentinel and Enterprise, Worcester Telegram,
Gardner New, and Athol Daily News encouraging general public participation. Findings from these annual
meetings will be incorporated into the 2020 plan update, so this change will allow hazard mitigation to
remain an integral part of planning in the region. Thesaumh meetings will assess the effectiveness of

the plan by discussing what mitigation actions have occurred and if there have been any issues with the
plan not addressing specific problem areas.

Moreover, the Planning Team within each community made @&7¥ 9a50Qazx ¢ 29
Administrators/Managers, Planners, and Department of Public Works and others will work to integrate

the goals, requirements, and actions from this plan into their other planning processes and programs,

such as CEM plans, Homeland Securign®| Master Plans, Transportation Plans, Open Space and
Recreation Plans, capital improvement plans, zoning bylaws, and wastewater management plans. Each
community is different in the types of plans and policies which govern the operation and management o

their community. Each community also has varying schedules in the way they develop or update these
plans and policies. The responsibility ultimately falls with the individual community to include the
appropriate elements from this Hazard Mitigation ilato their other plans, policies, and programs.
Whenever a new planning initiative begins in the community, the Hazard Mitigation Plan will be consulted

so that the relevant elements can be incorporated and supported for implementation. At the regional

scale, MRPC will continue to incorporate relevant information and strategies into the Regional

CNI YAaLRNIFGAZ2Y tfly a ¢Stf a G0KS NBIA2yEaeéh / 2 Y LN

Montachusett Region Natural Hazard Mitigation Plan 2015 Update



community did not incorporate the 2008 Natural Hazard-Bigster Mitigation Plarnto other planning
mechanisms over the last five years since this is a new requirement.

Finally, MRPC will work with local partners to update this plan five years from its adoption, asessour
allow, with the next updatdeing dueduring the year 2020. Work on the update of the plan will begin in
2018. MRPC will apply to FEMA -Ereaster mitigation grant program in 2017 for funding to update this
plan. The update will focus on evaluating the success and any shortfalls assodtatddsaplan. MRPC

will once again work with the communities to determine if any new information relating to new or
changing hazard conditions or improved vulnerability assessment will be a&d®dar to this plan
update,additional hazards dataill be researchedandit will be determined if it gets incorporated into

the plan. The action items will be reviewed for accomplishments, successes will be noted, and new action
items will be added as necessary. Outreach to municipalities, private individuadsjnterested
organizations will remain a priority.

3. Regional Profile

MontachusettRegionis comprised othree cities, 19 townsand the unincorporated village dDevens.
Montachusett is &Regionof 675 square miles located in north central Massachusetts with a population

of 236,475(2010 U.S. Census)he cities and towns that comprise tiRegionlie Ay dab2 NI K / Sy
al dal OKdza Si( aé¢ .whHistheR&gioriis mdsty rurad wellgfiyied industrial centers are

present in the cities of Fitchburg, Leominster and Gardner and in the towns of Clinton, Ayer and Athol.
Fitchburg and Leominster are thiRegio®2&d Y2 ad LJ2 LJdz 2dza O2YYdzyAdASasz I
cortribution to the Regiomal economy.

TheRegioa (2L323INI LIKEé A& R2GGSR o6& KAIK LISF{1a adzOK | a
rolling hills typical of the New Englatahdscape. Three watershedsamelythe Chicopee River, Millers

River and Nasm River, other streams, mountain paths, 4adils, urbanized downtowns and
neighborhoods, historic village centers and new housing subdivisions are connected by a local, state and
interstate road system and a commuter and freight rail system linkingpBds Albany.

The area has been blessed to be able to experience four distinct seasons each year (summer, fall, winter
and spring). Businesses and residents inRlegioncan take full advantage of mountain biking, camping,
canoeing, hiking, angling amicnicking in the summer, promoting tourigtlated activities such as the

sale of apples and pumpkins at local apple orchards in the fall, skiing, snowmobiling-&isbifgein the

winter and the restart of outdoor activities in each succeeding spring.

Multiple land uses exists within the MontachuseRegion including residential, mixed use.g|
downtowns, central business districts and village centers), commercial, residential, and protected open
space. Municipalities are making concerted effodpteserve natural resources and open spaces while
still fostering residential, commercial and industrial developments

Population and Employment

Population: The 2010 Census recorded 236,475 residents irRégiona 3.7% increase in its population
from the year 2000 Since 1960, th®egiom populationas a wholehas continued to grow.This trend
can be seero the right
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250,000 R

Tablel below indicates thathe Regionhas been growing e
. .. . 200,000 [228,005] [236,475
since 1960. Most communities have seenpopulation g

increasesin recent yearsin fact,just three communities in| oo
the Regionexperienced a decrease in populatibetween | “*™ w0
the years 2000 and 2010 Gardner, Townsend and
Leominster. Communities that experiencéhe largest .
percentage increase in population since 2000 eve weo a0 a0 a0 20
Templeton (17.9%) Shirley(13.1%) Hubbardston(12.1%) ™~ -
and Groton11.5%)t NA2NJ (2 (GKS 5S@Sya wSaid NpopulatioNBas diwdedi KS ™ o
amongthe communities ® Ayer, Harvard and ShirleRevens is no longer an active militangtallation

with any significant military population.

50,000

Tablel: Population in the MontachusetRegionfrom 19902010
Community | 1960 | 1970 | 1980 | 1990 | 2000 | 2010 | '80-dpn Q| '90-n n ¢ 00-10%
Change | Change| Change
Ashburnham | 2,758 | 3,484 | 4,075| 5,433 | 5,546 | 6,081 | 33.3% 2.1% 9.6%
Ashby 1,883 | 2,274 | 2,311 | 2,717 | 2,845| 3,074 | 17.6% 4.7% 8.0%

Athol 11,637| 11,185|10,634| 11,451 11,299 11,584| 7.7% -1.3% 2.5%
Ayer 14,927 7,393 | 6,993 | 6,871 | 7,287 | 7427 -1.7% 6.1% 1.9%
Devens 2,462 | 710 620 | 266 | 383 -12.7% | -57.1% | 44.0%
Ayer 5,863 | 6,283 | 6,251 | 7,021 | 7,044 | -0.5% 16.6% 0.3%

Clinton 12,848| 13,383|12,771| 13,222/ 13,435 13,606 3.5% 1.6% 1.3%
Fitchburg |43,021| 43,343| 39,580| 41,194| 39,102 40,318| 4.1% -5.1% 3.1%
Gardner 19,038| 19,748| 17,900| 20,125/ 20,770| 20,228 12.4% 3.2% -2.6%
Groton 3,904 | 5,109 | 6,154 | 7,511 | 9,547 |10,646| 22.1% 27.1% 11.5%
Harvard 2,563|12,536|12,170|12,329| 5,981 | 6,520 1.3% -51.5% 9.0%
Devens 9,532 | 8,118 | 7,667 | 751 | 1,457 | -5.6% -90.2% | 94.0%
Harvard 2,962 | 4,052 | 4,662 | 5,230| 5,063 | 15.1% 28.3% -3.2%
Hubbardston | 1,217 | 1,437 | 1,797 | 2,797 | 3,909 | 4,382 | 55.6% 39.8% 12.1%
Lancaster | 3,958 | 6,095 | 6,334 | 6,661 | 7,380| 8,055 5.2% 10.8% 9.1%
Leominster |27,929| 32,939 34,508| 38,145|41,303| 40,759| 10.5% 8.3% -1.3%
Lunenburg | 6,334 | 7,419 | 8,405 | 9,117 | 9,401|10,086] 8.5% 3.1% 7.3%
Petersham 890 | 1,015|1,024| 1,131 | 1,180 1,234 | 10.4% 4.3% 4.6%
Phillipston 695 872 953 | 1,485| 1,621| 1,682 | 55.8% 9.2% 3.8%
Royalston 800 809 955 | 1,147 | 1,254| 1,258 | 20.1% 9.3% 0.3%
Shirley 5,202 | 4,909 | 5,124 | 6,118 | 6,373 | 7,211 | 19.4% 4.2% 13.1%
Devens 957 718 686 0 0 -4.5% | -100.0%|No Changg
Shirley 3,952 | 4,406 | 5,432 | 6,373 | 7,211 | 23.3% 17.3% 13.1%
Sterling 3,193 | 4,247 | 5,440| 6,481 | 7,257 | 7,808 | 19.1% 12.0% 7.6%
Templeton | 5,371 | 5,863 | 6,070 | 6,438 | 6,799 | 8,013 6.1% 5.6% 17.9%
Townsend | 3,650 | 4,281 | 7,201 | 8,496 | 9,198 | 8,926 | 18.0% 8.3% -3.0%
Westminster | 4,022 | 4,273 | 5,139 | 6,191 | 6,907 | 7,277 | 20.5% 11.6% 5.4%
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Winchendon | 6,237 | 6,682 | 7,019 | 8,805| 9,611|10,300 25.4% 9.2% 7.2%
TOTAL |182,077199,296202,551223,869228,009236,479 10.5% 1.8% 3.7%

Source: U.S. Censaireau& Massachusetts 2010 Population and Housing Unit Counts,
US Department of Commerce, Economics and Statistics Administration

Employment: TheRegioncontinues to undergo diversification of its economy. Following national and
state trends, for decades, therbas beenan ongoing trend in the reduction in the number of
manufacturing jobs and an increase in jobs in the service sector. In addition, there have been local and
Regiomal efforts © boost tourism in theRegion New types of manufacturing jobs are anticipatedbi®
created in relation to markets yet to emerge and products related to electronics, biotechnology and
nanotechnology. The types of service sector jobs that are growing are in thé lveaét and hospitality

sectors.
Table2: Employment by Community an8ector
2
AGR/ PRO, ART/ c
FOR/ TRN/ FIN/ | SCI, | EDU/ | ENT/ -
FIS/ WAR/ INS/ | MGN/ | HLTH/| REC/ g _E
Community | MIN | CONS| MFG | WS | RT | UTL | INFO| RE | WMS| SS | FDS|OTHR| PA | F@ O

Ashburnham| 15 278 461 85 231 79 67 319 | 347 883 255 92 241 3353

Ashby 37 121 201 94 215 91 17 51 153 479 106 63 86 1714
Athol 13 550 824 99 523 247 151 | 304 291 1375 | 315 | 132 | 178 5002
Ayer 30 196 420 53 318 146 190 | 181 548 836 278 | 172 | 295 3663
Clinton 27 384 | 1122 | 225 843 329 | 230 | 378 938 1457 | 466 | 364 | 538 7301
Deveng 0 23 0 0 29 0 0 0 12 80 17 3 53 217

Fitchburg 55 1066 | 3096 | 360 | 2363 | 711 416 | 937 | 1664 | 4787 | 1845| 684 | 714 18698

Gardner 28 529 | 1545 | 228 | 1059 | 148 76 448 611 2397 | 1110 | 304 | 457 8940

Groton a7 163 | 1030 | 182 406 38 135 | 459 | 1099 | 1146 | 298 210 | 150 5363

Harvard 9 133 426 56 139 44 123 | 171 527 726 | 51 121 87 2613

Hubbardston| 20 198 430 47 250 33 90 98 203 575 | 117 86 109 2256

Lancaster 14 147 570 27 691 72 57 171 419 901 234 | 148 90 3541

Leominster 81 921 | 3295 | 584 | 2419 | 794 | 443 | 1233 | 1978 | 4897 | 1877 | 1148 | 1021 | 20691

Lunenburg 37 597 644 179 614 228 145 | 380 632 1281 | 298 | 326 | 242 5603

Petersham 34 49 54 3 29 24 14 19 90 187 49 13 34 599

Phillipston 25 95 158 32 124 49 20 21 47 242 50 33 107 1003

Royalston 6 60 98 19 57 9 6 15 52 141 42 13 51 569
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Shirley 0 126 433 116 193 133 54 220 359 533 271 143 | 196 2777

Sterling 69 300 514 33 411 193 54 278 627 1017 | 212 | 216 | 241 4165

Templeton 17 241 518 43 394 298 79 222 314 998 151 | 200 | 356 3831

Townsend 61 354 846 145 599 161 72 158 505 1308 | 212 | 223 | 181 4825

Westminster | 47 217 736 81 388 176 49 286 454 907 302 | 194 | 184 4021

Winchendon | 96 206 991 159 553 177 66 279 371 1335 | 293 [ 290 | 373 5189

Total 768 | 6954 | 18412 | 2850 | 12848 | 4180 | 2554 | 6628 | 12241 | 28488 | 8849 | 5178 | 5984 | 115934

Percentage | 0.7% | 6% | 15.9%| 2.5% | 11.1%| 3.6% | 2.2% | 5.7% | 10.6% | 24.6% | 7.6% | 4.7% | 5.2%
Employed

By Sector
AGR Agriculture FIS Fishing MIN Mining SCI Scientific
ART Arts FOR | Forestry OTHR | Other SS Social Services
CONS | Construction HLTH | Healthcare PA Public TRN Transportation
Administration
EDU Education INFO | Information PRO Professional UTL Utilities
ENT Entertainment | INS Insurance RE Real Estate WAR | Warehouse
FDS Food Service MFG | Manufacturing REC Recreation WMS | Waste
Management
FIN Finance MGN | Management RT Retail WS Wholesale

Source: American Community Survey

* According to Dunn & Bradstreet, Mass Development and MA Labor Market Informatiba total
amount of Jobs in Deven@vhich overlaps the communitiesf Ayer, Harvard, andhirley)is 4,030.

Table2 above depicts the number of employed by Sector and Community. There are existing clusters of
business in thdRegion While the area once benefited from furniture and paper manufacturing, these
sectors have given way to the emerging polymers, plasticsalsidabrication and food processing
facilities supported by a business services clusteg. @ance, insurance and real estate). Education,
healthcare, and social services account for the most jobs inRBegion at 24.6%. ThdRegionis
experiencing dramatic declhes in manufacturing, aectorthat has been so important to ouRegiof2 a
history and economy, only accounting for 15.9% of all jobs in the Montach&egion In 1990,
manufacturing jobs accounted for 29.4% of all jobs, and 24.4% in 2000.&12®@0 U.S. Census)

TheRegionis experiencing an increase in jobs in Finance, Insurance, and Real Estate (5.7%, up from 5.0%
in 2000, and 4.5% in 1990). Agriculture, Forestry, Fishing and Mining accounted for the least amount of
jobs in theRegion coming in a just 0.7%, with Information at secdodest, at 2.2%.

Regional Land Use

The update of this pladoes notreflect changes that have taken place in terms of developrsarde the
2008 Natural Hazard Mitigation Plan did not address. tiflizingthe most recent regional land use
information availabledata indicates thagbout 11% of the MontachusefRegionis developed, primarily
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for residential purposes (9%) followed much further behind by Commercial/Industrial development (1%)
and thetransportation network (1%). Forested land makes up about 6f7#ie Regioid land use and 4%

of the land is used for agricultural purposeseMdnds and water bodies occupy about 188the Region

Some of the densest areas of development are often séialong rivers where moving water was once
used to powerpaper and textile mills and other factorie3.he chartbelow displays the land use in the
MontachusettRegiorby percent andrable3 depictsland use by each individual community

Regional LandUse

Transportation
Wetlands & W
13% Oth
Agricultur .
Commerciay/ m Forest

Industrial m Residential
1%

m Commercial/Industrial

Residential~ m Agriculture
9% = Wetlands & Water
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Table 3: Land Use by Community

Forest Residential | Commercial &Indus Agricultural Wetlands & Wateff ~ Transportation Other Total

Community Acres % Acres % Acres % Acres % Acres % Acres % Acres % Acres
Ashbumham 19428 | 74.13%| 1721 | 6.571% 53 0.20% | 618 | 2.36% | 3940 | 15.03% 7 0.03% | 442 1.69% | 26209
Ashby 12055 78.25% 1166  7.51% 3q 023 891  5.78% 91§  5.949 1 0.01% 47 2.22% 1540
Athol 16135 75.57% 188%  8.83% 258 1219 450 211% 1817 8519 12  0.59% 687 3.19% 2135
Ayer 247 40.700)(0 849 13.92% 519  8.53% 133 2.18% 349 5749 951 15.64% 809 13.29% 608
Clinton 133 28.75% 24 528%  122%  26.36% 7H 161% 80 172 1106  23.80% 580 12.48%  464]
Devens 188 42.17% 147 3.28% 241 539 11 031% 407 9.119 221  496% 1551 3470% 447
Fitchburg 10408 57.810){0 3478 19.33% 930 51% 920 511% 581  3.26Y 209 164% 1381  7.68% 1799
Gardner 861 58.50% 2060  13.98% 84 3.29 307  2.09% 2158  14.62% 166  1.12% 943 640% 1472
Groton 12421 57.46% 297%  13.76% 12§ 059% 1756 812% 3344 15.47‘9{0 9 0.04% 983 455% 2161
Harvard 946 54.450){0 193§ 11.15% 200 115% 1489 851% 244 14.06°J(n 199 112% 1650 9.50% 1737
Hubbardston 20052 74.62% 1285 4.78% 101 0.409 %3 358% 355 13.240)@ 33 0.12% 876  3.26% 2687
Lancaster 933 52.10")(0 1541 8.60% 15  089% 1495 835 2473 13.81% 223 125% 268§ 15.01% 1791
Leominster 983 51.780){0 4338 22.84% 1123 5.929 520 2.74% 1611 8519 253 133% 1309 6.89% 1899
Lunenburg 9996 56.29% 2794 15.73% 248 1.40 1374 7.74% 2151 12.15% 47 024% 1147  6.46% 1775
Petersham 29934 68.650J(o 29  0.07% 624 1420 1011 231% 1147 26.270J{o 0  0.00% 55  1.27% 4367
Phillipston 12307 78.06°J{o 510 3.24% 2] 0149 284 180% 2368 15.02% 64 041% 210 1.33% 1576
Royalston 22386 82.22% 661  2.43% 20  0.079 653 240%  301] 11.08% 1§  0.06% 479 174 2122
Shirley 644 63.380J(o 1274 12.52% 101 0.99% 3B 375% 104 10.25"){0 43 043% 887 867% 1017
Sterling 11714 57.81% 2176 10.74% 248 1.23Y 2204 1088% 241 11.89% 219 138% 1233  6.08% 2026
Templeton 13798 66.55% 1800  8.68% 219 1.06Y 884  427% 2651 12.79% 313 151%  106% 5.14% 2072
Townsend 15768 74.69% 2085  9.88% 158  0.75% 828 3.92% 1573  7.459 6  0.03% 692 3.28% 2110
Westminster 1670 70.04% 1781 7.47% 214 0.909 753 315% 3083 12.93% 189 0.79% 1124 4% 2384
Winchendon 2045p 72.44% 2399 8.50% 221 0.80% 633 2.24% 331 11.73‘9{0 20 007% 1190 4.21% 2823
Source: (MassGIS, 2010)
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Transportation Network

The MontachusetRegionis served by several state numbered routes that provide accessible links to all
of the Regiors communities. Of greatest importamto the area is Route 2, running eagtst throughout

the entire Region This is one of two limited access easst highways in the state and parallels the
Massachusetts Turnpike in the center of the Commonwealth. This roadway provides the arediveth a

link to F495 and Boston in the east, and a connection in the wesBtbdnd the western half of the state.
Consequently, this highway is a major thoroughfare for the state as well as f&eatien Additionally,

in the time of an emergeng¢yRoute 2 would function as a major evacuation route. Riegiors major
urban communitiesFitchburg Leominster and Gardner, all border Route 2. The section of Route 2 from
Phillipston to Athol in the MRPARegionwas part of an ongoing Safety Improverh&tudy to improve the
highway between Phillipston and GreenfieResultingmprovements in the two communities included
construction of climbing lanes, on and off ramp improvements, a truck weigh station in Athol and the
installation of an innovative cearline treatment called "Qwick Kurb" along approximately 13 miles of
Route 2 in Phillipston and Athol.

The completion of-190 in the early 1980's added a second major limited access highway Retfien

This roadway provides direct access to Woteed-290 and the Massachusetts Turnpike. This highway
has helped to reduce through traffic volumes on Route 12 by providing easier access to the Worcester
area.

A second new limited access roadway was added tdRibgiors highway network with theampletion

of the Route 140 Bypass in Gardner, Westminster and WinchendoncadXistructed in the early 1980's

as an alternative to the existing Route 140 layout, the Route 140 Bypass has enhanced traffic flow and
alleviated some of the excess throughffi@in Gardner City center. The MRPC and CentraRtioral
Planning Commission (CMRPC) have worked with the communities of Sterling, Princeton, and
Westminster on a Route 140 South Corridor Profile which has addressed safety concerns and made
recommendtions for improvements along the roadway from Route 2 southl®d. A similar effort was
undertaken by the MRPC along Route 140 North from Route 2 in Westminster north through Gardner and
into Winchendon to Route 12. The Route 140 North Corridor IBrafiso identified potential
improvements to address safety and access concerns in the three communities. Based upon information
contained within this Corridor Profile, several safety improvements were implemented in Winchendon to
Route 140 from the Garam city line north to Teel Road.

In Lunenburg, the two major roadways are Route 2A (Massachusetts Avenue) and Route 13 (Chase Road,
Massachusetts Avenue and Electric Aveni&ute 2A is functionally classified as a Principal Arterial and

is a major easwest road through both the town of Lunenburg and tRegionas a whole. This road

under the Massachusetts Department of Transportation (MassDOT) jurisdiction through the town and the
pavement condition varies from good to fair condition throughoBbute 13 is a north/south Principal
Arterial originating in the City of Leominster towards the south through Lunenburg and the Town of
Townsend in the northRoute 13 is almost completely town jurisdiction throughout Lunenburg with the
exception of a shoi®.1 mile section shared with Massachusetts Avenue (Route 2A) that is under MassDOT
jurisdiction. Major improvements to Route 13 in North Leominster are expected to start in 2016 that will
greatly improve congestion issues that users from Lunenburg atiegpo access Route 2 and other
commercial areas currently experience during AM and PM rush hours.

The mapbelow depictghe transportation network throughout the Montachusd&egion
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Montachusett Regional Planning Commission: @
Transportation Network
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Public TransportationTheRegiorreceives a wide array of public transportation servictthe forefront

of the Regio® &

LJdzo £ A O

0 NJ y a LJ2 NI Regide2 Transit Authdrity SMARBWfichl OK dza S i

administers the local bus systems. MART offers fixed route, demand respotigeecial employment
transportation services to the communities of Fitchburg, Leominster and Gardmmited intercity bus
services araalso available in Winchendon, Templeton, Phillipston, Athal @range. A majority of
communities have transportatioresvice for the elderly and disabled.

The Massachusetts Bayansportation Authority (MBTA), based in Boston provides comnnaikservice
to the Region Four commuter rail stations are located in the MontachuBetgion

Air Transportation:Within the MontachusettRegion there are three general aviation airports. Fitchburg
Municipal Airport is located between the cities of Fitchburg and Leominster and the Gardner Airport in
Templeton is located near the Gardner City Line. Both are publicly ownled.thifd airport is Sterling

Airport in Sterling which is owned by a private corporation. All three airports are open to the plidic.

largest of the airports by far is the Fitchburg Municipal Airport. The airport sits on 335 acres and is
classified a a General Aviation, General Utility Stage Il airport by the National Plan of Integrated Airport
Systems (NPIAS). This indicates that the airport can serve all small airplanes and accommodate some
larger aircraft with a wingspan of less thanféét. Averages of 170 flights per day drandled on its twe

runway system.
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Freight: Within the MontachusetiRegion three maja freight rail carriers operateCSX Transportation,
Pan Am Railways and the Providence & Worcester Railinadkle Regionrail operatorsown atotal of
148.7trackmiles.

Water Resources

The Regionencompasses partsf four watersheds in the MontachuseRegiof2d O2 Y YM#érs, G A S &
Nashua, Merrimackand Chicopee. The majority of tiRegio2d O2 YYdzy A G A SaNadsm& f 2 O
River Watershed, followed by six communities in the Millers River Watergheek in the Chicopee

Watershked and a small portion of Ayemd Groton in the Merrimack River Watershedll of these

watersheds contain many smaller rivers and brooksheaith their own unique values, functions, and

uses.

TheRegioncontains 1,181 lakes and ponds totaling 22,678 acres.REggonalso has 4,277 wetlals,
totaling 36,903 acred.he map below depictwater resources throughout the Montachusd®egion

Montachusett Regional Planning Commission: %9
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4.

Identification of Natural Hazards

As an updat®f the 2008Regioml Plan all hazards were reviewed and updatessed on the most

recent data available

Identif ying and Profiling Hazards

This section outlines the natural hazards that affect the MahusettRegion For community specific
natural hazard locations please refer to Section 6. Commumayil€s, Local Hazards MapshNatural
hazard identified are based on the hazards found in the MA Stateafd Mitigation PlanThroughout
this sectionthe natural hazards are discusseithcluding Location, Extent, Previousccurrences
Probability of Future Events, Impact, and VulnerabilRgfinitions associated with probability are as
follows:

1
1

T

Flood Related Hazards

Highly likely 90 to 100 percent probability of occurrem in the next year or a recurrence interval

of less than 1 year.

Possible 10 to 90 percent probability of occurrence in the next year or a recurrence interval of 1

to 10 years.

Unlikely Less than 10 percent probability of occurrence in the next yearrecurrence interval
of greater than 11 yeatrs.

Participation in the National Flood Insurance Program

All 22 communities in the Montachusett Region participate in the National Flood Insurance Program
(NFIP). The following tablhows when each community initiated their participation in the program,
when their initial Flood Hazard Boundary Map (FHBM) was created, and the status of their current Flood
Insurance Rate Map (FIRM). Of the 22 communities within the Montachusett R2gibave established

flood plain districts in their zoning bylaws based on their Flood Insurance Rate Map. Only the Town of
Petersham does not have a floodplain protection bylahe village oDevensdoes not participate in the

NFIP individually, howeve Devens consists of the towns of Ayer, Shirley and Harvard and those
communities participate in the NFIP.

Floodplain Management and Community Compliance with NFIP can be found in individual community
annexes, Section 6. Community Profilddpod Prone Areas.

Table4: Community Participation in the NFIP

Initial FIRM | Current FIRM| Date Entered

Community Initial FHBM date Date NFIP

Ashburnham 7/19/1974 6/15/1984 6/15/1984 6/15/1984
Ashby 4/29/1977 8/1/1996 6/4/2010 8/1/1996
Athol 3/8/1974 7/19/1982 7/19/1982 7/19/1982
Ayer 3/22/1974 7/19/1982 6/4/2010 7/19/1982
Clinton 8/9/1974 6/15/1982 7/16/2014 6/15/1982
Fitchburg 4/5/1974 5/16/1983 9/18/1991 5/16/1983

Montachusett Region Natural Hazard Mitigation Plan 2015 Update
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Gardner 9/6/1974 7/2/1981 7/2/1981 7/2/1981
Groton 9/6/1974 7/5/1982 6/4/2010 7/5/1982
Harvard 8/2/1974 6/15/1983 7/16/2014 6/15/1983
Hubbardston 9/6/1974 6/1/1984 6/1/1984 11/17/1994
Lancaster 2/22/1974 7/5/1982 7/16/2014 7/5/1982
Leominster 3/22/1974 9/16/1982 4/3/1989 9/16/1982
Lunenburg 9/6/1974 6/15/1982 6/15/1982 6/15/1982
Petersham 9/13/1974 1/23/1979 1/23/1979 1/23/1979
Phillipston 8/9/1974 7/16/1984 7/16/1984 7/16/1984
Royalston 5/17/1974 6/15/1983 6/15/1983 6/15/1983
Shirley 6/28/1974 7/5/1983 6/4/2010 7/5/1983
Sterling 7/19/1974 6/15/1982 6/15/1982 6/15/1982
Templeton 8/2/1974 5/17/1982 5/17/1982 5/17/1982
Townsend 9/20/1974 8/2/1982 6/4/2010 8/2/1982
Westminster 7/26/1974 7/19/1982 7/19/1982 7/19/1982
Winchendon 8/23/1974 6/15/1982 6/15/1982 6/15/1982

Since the initiation of the NFIP, a numizérMontachusett communities have experienced losses due to
flooding and have made claims under the NFIP. The following table lists the communities who have made
claims under the NFIP and the disposition of those claims. In total, based on this iny&moeyhave

been 135 claims in the Montachusett Region resulting in total payments of over $1.1 million.

Statistics regarding the number of flood insurance policies in force by community can be found in Section
6. CommunityProfiles.

Table5
FloodInsurance Claims by Community *
Closed
without
Payment
Total | Closed| Open | (CWOP) Total
Community Losses| Losses| Losses| Losses Payments
Ashburnham 2 1 0 1 $ 5,198.83
Ashby None
Athol 2 2 0 0 $ 22,246.80
Ayer 3 2 0 1 $ 7,783.30
Clinton 29 23 0 6 $ 385,466.78
Fitchburg 32 27 0 5 $ 382,131.15
Gardner None
Groton 2 1 0 1 $ 12,395.47
Harvard None
Hubbardston None
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Lancaster 34 31 0 3 $ 327,168.99

Leominster 25 22 0 3 $ 98,076.97

Lunenburg 2 1 0 1 $ 2,537.72

Petersham None

Phillipston None

Royalston None

Shirley 13 8 0 5 $ 159,633.55

Sterling 1 1 0 0 $ 6,545.78

Templeton None

Townsend 16 12 0 4 $ 43,801.11

Westminster 6 4 0 2 $ 7,894.43

Winchendon 2 1 0 1 $ 419.80
Total 135 105 0 30 $ 1,134,131.69

*As of October 31, 2014

Thetable below depictsrepetitive loss properties by communityA Repetitive Loss (RL) property is any
insurable building for which two or more claims of more than $1,000 were paid by the National Flood
Insurance Program (NFIP) within any rolling-year period, since 1978. RL property may or may not be
currently insued by the NFIP.

Repetitive Los®ropertiesby Community
Repetitive
Loss Total

Community Properties Type Amount
Ashburnham 0

Ashby 0

Athol 0

Ayer 0

: 2 Residential

Clinton 3 1 Commercih $59.243.50
T P M s
Gardner 0

Groton 0

Harvard 0

Hubbardston 0

Lancaster 5 Residential $230,261.59
eominser | 4| Yonmeran | 2027440
Lunenburg 0

Petersham 0

Phillipston 0
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Royalston
Shirley
Sterling
Templeton
Townsend
Westminster
Winchendon 0
*As of April 2014

Residential $67,092

Residential $19,477.43
Residential $6,526.90

R [(NO|O |+ |O

HEAVY RAIN

Flooding can be defined as a rising and overflowing of a body of water onto normally dry land. Floods can
be slow or fast rising but generally develop over a period of days. A high percentage of impervious surfaces
and high groundwater levels do not allow heavy rain to be absorbed back into the ground. Basement,
roadway, and infrastructure flooding can resintsignificant damages due to poor or insufficient storm
water drainage. This not only causes flooding but also prevents groundwater recharge and can threaten
water quality, which can affect public drinking water supplies. Floods are among the most freoken

costly natural disasters in terms of human hardship and economic loss.

Previous Occurrences

There have been a number of significant flood events over time that have severely impacted the
Montachusett Regionincluding The Great Flood of 1936 when @mbination of rainfall and liquid
equivalent of melted snow during mid to late March ranged from 7 to 13 inches; The Great New England
Hurricane of 193&vhichwas one of the most destructive and powerful storms ever to strike Southern
New Englandausinga flooding catastrophe in thRegion andtropical storms Conniand Dianewhich
occurred within a little over a week apart of each otireAugust 1955roducing significant flooding over
much of Massachusetts.

Most recently, there was a major floagl’ent in theMontachusettRegionduring March 201Q@hat was
caused by a series of moderate to heavy rainfall events ovemwaek period which started in late
February.The rainfall aturated soilsswelledrivers and streamsflooded basements, and causeafd
closures The first major flood event in March oceed during the 13th to the 15th whesito 6 inches fell

in parts of the MontachusetRegion The Nashua River experienced its worst flood in 23 years, resulting

in substantial flooding in locatiorsich as Lancaster and Clinton. Another significant rain event occurred
March 22 to 23. This 1 to 3 inch rainfall event served to cause pockets of minor flooding, keeping soils
saturated, and keeping river and streamievated.The final big rain event ocmed onthe 29th to 31st

of the month with rainfall totals ranginfyjom 3 to 6 inches across centidhassachusetts.

Vulnerability

According to flood plain data in the tables below, the Montachusett Region is highly vulnerable to
flooding. Moreover, theyearly precipitation total for the Montachusett Region has been experiencing a
gradual rise over the last 33 yearBhe topography of the MontachusedRegions often characterized by
rolling hills and wvalleys, with a significant amount of historic, higtensity
residential/commercial/industrial development along sections of the Nashua and Millers Rivers. This
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development pattern led to substantial development within the floodplainsthe communities of
Fitchburg, Leominster, and Winchendon but signifibaless development within the floodplains for
higher terrain areas of thRegion The mapbelow illustrates the 100 year flood plain within tRegion
andTable® lists the acreage of each community that is within the 100 year flood granhow much of
the flood plain is developed.ocal Hazards Maps for each community locate8ention 6, Community
Profiles, Risk Assessmeémndicatevulnerability to hazards.

The 1006year flood, which is the standard used by most Federal and state agencies, is used by the National
Flood Insurance Program (NFIP) as the standard for floodplain management and to determine the need
for flood insurance. It should be noted that therin "100year flood" is not the flood that will occur once

every 100 years. Rather, it is the flood that has a one percent chance of being equaled or exceeded each
year. For example structure located within the 100 year flood plain has a 26 percentchah suffering

flood damage during the term of a 3@ar mortgage. Moreover, the 16gar flood could occur more

than once in a relatively short period of time.
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Table6: Acreage ofCommunity within the 100 yeaHood Plan

And Hood Plain Development
Percent of Acres of
Acres in | Community in Floodplain Percent of
Acres in 100-year 100-year that are Floodplain
Community | Community | Floodplain| Floodplain developed Developed

Ashburnham 26,208.81| 3434.38 13.10% 65.54 1.91%
Ashby 15,406.70 911.63 5.92% 12.09 1.33%
Athol 21,352.00] 1299.58 6.09% 65.77 5.06%
Ayer 6,082.06 1175.61 19.33% 82.32 7.00%
Clinton 4,646.91 1358.09 29.23% 58.93 4.34%
Devens 4,469.63 628.20 14.05% 11.70 1.86%
Fitchburg 17,994.55 876.54 4.87% 344.03 39.25%
Gardner 14,728.23| 1421.90 9.65% 37.75 2.66%
Groton 21,616.56] 2178.62 10.08% 53.91 2.47%
Harvard 17,378.23| 2022.04 11.64% 12.43 0.61%
Hubbardston 26,870.78| 3365.78 12.53% 18.51 0.55%
Lancaster 17,909.52| 3246.78 18.13% 87.35 2.69%
Leominster 18,993.98] 1260.39 6.64% 230.33 18.27%
Lunenburg 17,757.70  1617.79 9.11% 69.13 4.27%
Petersham 43,675.44| 11204.06 25.65% 8.64 0.08%
Phillipston 15,766.16| 2277.68 14.45% 10.70 0.47%
Royalston 27,229.17| 3104.81 11.40% 32.84 1.06%
Shirley 10,175.24 980.09 9.63% 35.08 3.58%
Sterling 20,263.95] 1135.56 5.60% 33.08 2.91%
Templeton 20,723.60] 2300.54 11.10% 41.92 1.82%
Townsend 21,103.98 1575.41 7.46% 77.87 4.94%
Westminster 23,842.46| 1769.54 7.42% 33.75 1.91%
Winchendon 28,230.54| 3670.45 13.00% 122.41 3.34%

Source: FEMA/MassGIS 2013

Based on data gathered from the National Climatic Data Center, the yearly precipitation total for the
MontachusettRegiorhas been experiencing a gradual rise over the3&stears. This can be seentie
chartbelow. In fact, two of the years since 1980 with the highest ircbérainfall have occurred most
recenty Hnny 6coé0 YR HAMM O0cMEDD
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Montachusett Region Historic Rainfall (Yearly Total)
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Probability of Future Events

Using the past as a guide, the Montachude#tgiorwill continue to be impacted by floods the future
Moreover, with the increase in yearly precipitation theegionis experiencig as well as the amount of
development that is within the floodplairthe region isHighly Likely (under the definition of probability)

to experienceincreased amounts of flooding and damage. Efforts to flood proof or relocate existing
development within he floodplain, along with efforts to prohibit or limit new development, will decrease
the potential for damage and losses in the future.

BRIDGES

According to data fronthe Massachusetts Department of Transportatibma§<DOT), the Montachusett
Regiorhas30 bridges that cross water bodies that are listed as structurally deficgsstiown in Tabl&
below. These bridges posegreater risk for failure during a flooding event.

Typically, bridges with an AASHTO (American Association of State Hayivlisansportation Officials)
rating below 50 are considered structurally deficient. However some bridges may be considered
structurally deficient due to deterioration to one or more of its major componeiightof the bridges

listed in the Table belw are in the design statuand six are in construction status according to the latest
AYF2NXYIEGA2Y BriNgepfogmmh.a A5 h ¢ Qa
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Table7: Structurally Deficient Bridges in the Montachusdegion

Year AASHTO FFY2015
Community Roadway Owner Built/Rebuilt  Rating 2018 TIP
Athol Chestnut Hill  Millers River Town 1921 6.2 Design
Avenue
Athol Crescent Street Millers River  Town 1937 5.0
Athol Exchange Millers River ~ Town 1988 50.5
Street
Athol Morgan S Athol Pond  Town 1979 52.9
Avenue
Athol South Main West Brook MassDOT 1930 68.6
Street
Athol Flat Rock Road S Athol Pond  Town 1940 49.4
Athol Daniel Shays Lake Rohnta  MassDOT 1955 69.7
Highway
Fitchburg Westminster Phillips Brook MassDOT 1947 42.1 Design
Street
Fitchburg River Street N Nashua River MassDOT 1952 73.1 Design
Fitchburg Route 2 Wyman Brook MassDOT 1947 62.6
Gardner West Bent Travers  MassDOT 1929 68.9
Broadway
Hubbardston Evergreen Mason Brook Town 1938 43.4  Design
Road
Hubbardston Burnshirt Road Burnshirt River Town 1940 62.5 Construction
Hubbardston Old Boston W Br Ware Town 1950 34.7  Design
Turnpike
Leominster Whitney Street Monoosnoc City 1913 26.7  Construction
Petersham  Glen Valley E Br Swift Rivel Town 1976 18.9
Road
Royalston Stockwell Road Town 1985 18.5  Construction
Royalston North Town 1959 69.0  Construction
Fitzwilliam
Road
Shirley Longley Road Mulpus Brook Town 1968 54.9
Templeton  North Main E Templeton  Town 1938 45.4  Construction
Street Pond Outlet
Townsend  Canal Street Squannacook Town 1976 48.3
Townsend  West Meadow Locke Brook  Town 1985 68.5
Road
Townsend Main Street Pearl Hill Brook MassDOT 1931 54.3
Westminster Whitmanville  Whitman River Town 1937 39.2
Road
22
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Westminster Ashburnham Phillips Brook MassDOT 1926 2.0 Design

State Road
Winchendon Front Street Millers River ~ Town 1973 47.7
Winchendon Royalston Roac Tarbell Brook Town 1980 41.8 Design
North
Winchendon RiverStreet Millers River MassDOT 1932 48.6
Winchendon Harris Road Tarbell Brook  Town 1940 49.1 Design
Winchendon Maple Street N Br Millers MassDOT 1937 38.3

River
Source: MASSDOT Bridge Invent@roject Info Status

SNOW MELT

Snow melt has the potential to cause significant flooding throughout the Montachusett Region. This can
be a serious problem for areas that have received large amounts of snow throughout the winter season.
When temperatures rapidly increase, so does the rat which snow melts; frozen soil also increases the
risk of flood as water from melting snow is not able to seep into the ground.

Snowmelt flooding occurs when the major source of water involved in a flood is caused by melting snow.
Unlike rainfall tha can reach the soil almost immediately, the snowpack can store the water for an
extended amount of time until temperatures rise above freezing and the snow melts. This frozen storage
delays the arrival of water to the soil for days, weeks, or even mo@hse it begins to melt and does
reach the soil, water from snowmelt behaves much as it would if it had come from rain instead of snow
by either infiltrating into the soil, running off, or both. Flooding can occur when there is more water than
the soil carabsorb or can be contained in storage capacities in the soil, rivers, lakes and reservoirs.

Previous Occurrences

TheMontachusett Region averages about seven severe winter storms per wWBeeTable19: Winter

Storms in Montachusett Region by Monthich can cause flooding during times when temperatures
can increase quickly/substantially particularly in the spring which has resulted in numerous previous
occurrencesThe winter of 19381936 was one of the worst cases of snow melt/ flooding. As dj ea
March that winter it was estimated that the snowpacks in New England averaged about 7.5 inches of
water. In Southern New England, snow water equivalents of 3.5 inches were normal. On March 9, a warm,
moisture-laden front moved into, and stalled over WeEngland resulting in increased temperatures as
well as heavy rainfall. The combination of heavy rain and melting snow resulted in severe flooding.

Vulnerability

The Montachusett Region is vulnerable to snow melt; heavy snow fall, frigid temperatloeseio by a
sudden transition to warmer temperatures throughout the Northeast increase the chance of flooding
from snowmelt potentially causing flood related damage to homes and businesses, roads and buildings
particularly within the floodplain.Local Haards Maps for each community located Bection 6,
Community Profiles, Risk Assessmiadicate vulnerability to hazards.

Probability of Future Events
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With the climatic conditions that occur in the Montachusett Region that impact the area each year
induding an average of seven severe winter storms per year, snow melt will certainly continue into the
future which can cause flooding during times when temperatures can increase quickly/substantially
particularly in the spring.Probability of future eventsalls under the definition of probability asighly

Likely
DAM FAILURE

Dam Failure is an uncontrolled release of water impounded by a dam. The Massachusetts Office of Dam
{FFSi& NBLRNIa (KIFIG GKS NBIA2Yy Q& RuctHrd Bre &nfadig ( KS 2
infrastructure that is expensive to repair. Routine maintenance is necessary to control the growth of trees

YR 1SSLI GKS FNBIF Of SFNJ a2 RSTSOGa OFly 6S RSGSOGSH
work beyond theirriginal design. The increase in impervious surfaces leads to increased flows in some
streams and rivers and thus greater demands are placed on the dams.

Dam failures may cause loss of life and property downstream, but they may also degrade the eamtronm
Many dams act as a holding area for contaminated sediments. With a dam failure, these sediments are
released and can damage wildlife and the ecology of the river system. An associated cost of dam failures
is the potential for such destruction to affiefish ladders or culverts for directing water.

Dam failures are potentially the worst of flood events. Typically, a dam failure is the result of neglect, poor
design, or structural damage caused by a major event such as an earthquake. When a démgtils,
volumes of water are often released, causing widespread destruction and potential loss of life. Floods due
to dam failures have occurred in New England in the.past

PreviousOccurrences

Historically, dam failure has had a low occurrence in the MomisettRegion However, many of the
dams within theRegionare more than 100 yeaxsdd, and some are even oldameaning the possibility of
dam failure is not inconceivable

Vulnerability

Massachusetts Department of Conservation and Recreation Office of Dam Safety maintains an inventory
of all dams in the State. The MRR&sunable to obtain an updad database from DCR for thimR

regarding condition(whether good, fair or pogrof dansin our Region The hazard potential of dams in

the Regionis documented in Tablé A breakdown of the hazard potential of datmg community is

located in the community annes sectiorof this report.Classifications for potential hazards ame

accordance with the chart belown addition, Local Hazards Maps for each community located in

Section 6, Community Profiles, Risk Assessinelitate vulnerability to hazards.
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Hazard Potential Classification
High Hazard Refersto dams located whe failure will likely
cause loss of life and serious damage to home
industrial or commercial facilities, important
public utilities, main highway(s) or railroad(s).
Significant Hazard Refers to dams located where failure may caus
loss of life and damage home(s), industrial or
commercial facilities, secondary highway(s) or
railroad(s) or cause interruption of use or servig
of relatively important facilities
Low Hazard Refers to dams located where failure may caus
minimal property damage to otherkoss of life is
not expected.
Source: MA Department of Conservation and Recreation Office of Dam Safety

High hazard dams must be inspected every two year, significant hazard every five years, Haddoss

dams every 1§ears Owners of dans are responsible for having their dam inspectedsL Chapter 253

and 302 CMR 10.00 requires that dam owners prepare, maintain and update Emergency Action Plans for
all High Hazard Potential dams and certain Significant Hazard Potential dams.

Nonjurisdidionaldams are notegulated by the @ice of Dam Safetgr under their jurisdiction. Typically
these dams areinder 6 £et in height and/or under 15 acrfeet in storage and do not have an assigned
'Hazard Code'. Dams owned and regulated by the Fedexar@ment are also typicallyon-jurisdictional
but DO haveanassigned Hazard Cade

There are 290 Dams in the MontachusBigion Fortyfive (45) are considered high hazaib are of
significant hazards and Bte oflow hazard.The remaining dams amonjurisdictional.

Table8: Dams in the MontachusetRegionand Hazard Potential

High Significant Low Non- Total #

Community Hazard Hazard Hazard Jurisdictional* of Dams
Ashburnham 4 4 4 12 24
Ashby 2 0 4 1 7
Athol 2 6 4 8 20
Ayer 0 4 3 2 9
Clinton 2 3 0 1 6
Devens* 0
Fitchburg 9 6 5 11 31
Gardner 3 8 3 7 21
Groton 1 1 2 0 4
Harvard 0 2 1 8 11
Hubbardston 1 5 9 6 21
Lancaster 1 0 0 5 6
Leominster 6 6 2 7 21
Lunenburg 2 1 1 5 9
Petersham 0 3 4 4 11
Phillipston 0 4 1 5 10
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Royalston 2 0 0 2 4
Shirley 0 0 1 1 2
Sterling 0 5 2 14 21
Templeton 0 5 2 5 12
Townsend 0 3 2 2 7
Westminster 3 10 3 4 20
Winchendon 4 3 1 5 13
Total 45 76 54 115 290
Source: Department of Conservation and Recreati@ifice of Dam Safety There are no dams in Devens
Montachusett Regional Planning Commission: . %
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Probability of Future Events

Future occurrences of dam failufall under the definition of probability aBossible Based upon the
conditions shown imbove map45dams in the Montachuse®egiorareahighhazard It should be noted

that thisthat this numbercould be higher amanydams are nofurisdictional, thus they are not inspected

by the Office of Dam Safetfonjurisdictional dams are defined as being less than 6 feet high and store
less than 15 acreet of water.

ICE JAMS

Ice jams occur in the winter or early spring when normally flowing water begins to freeze. There are two
types of ice jams; a freeze up and a breakup jam. A freeze up jam forms in the early winter as ice formation
begins. This typef jam can act as a dam and begin to back up the flowing water behind it. The second
type, a break up jam forms as a result of the breakup of ice cover, causing large pieces of ice to move
downstream potentially acting as a dam, impacting culverts andybrabutments.
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Previous Occurrences

There have been a reportedd3ce jams that have occurred in the MontachusBegionbetween 1913
and 2015 The Millers Rivethas been problematic andccounts for2l of these jamswithin the
communities of Athol(6), South Royalstor(13), and Winchendon(2). Priest Brook in Winchendon
accounts for 5 ice jam&ocky Brook in Sterliragcounted fors ice jams. Otter River accounted fat ice
jams;and the Nashua River accounted for 3 ice jams.

Table9: Ice Jams ithe MontachusettRegion

Community River Date
Royalston Millers River 1/6/2015
Athol Millers River 2/13/2008
Athol Millers River 12/15/2005
Athol Millers River 1/24/2005
Athol Millers River 1/17/2004
Westminster Nashua River 1/24/1999
Athol Millers River 1/1/1996
South Royalston Millers River 1/10/1973
South Royalston Millers River 1/24/1971
Otter River Otter River 2/4/1970
Winchendon Millers River 2/4/1970
South Royalston Millers River 1/15/1970
South Royalston Millers River 1/3/1969
WinchendorRoyalston Priest Brook 3/19/1968
Sterling Rocky Brook 2/25/1965
Otter River Otter River 2/11/1965
South Royalston Millers River 1/23/1964
Sterling Rocky Brook 1/21/1964
South Royalston Millers River 2/26/1961
Leominster North Nashua River 12/12/1960
Sterling Rocky Brook 3/31/1960
Winchendon Priest Brook 4/3/1959
South Royalston Millers River 1/24/1959
South Royalston Millers River 2/20/1958
South Royalston Millers River 1/24/1957
Sterling Rocky Brook 2/2/1953
South Royalston Millers River 12/21/1951
WinchendoiiRoyalston Priest Brook 2/9/1951
Sterling Rocky Brook 2/7/1951
Leominster North Nashua River 1/6/1949
South Royalston Millers River 1/9/1943
South Royalston Millers River 2/11/1941
Winchendon Priest Brook 4/2/1940
Winchendon Millers River 1/25/1938
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Winchendon Priest Brook

12/26/1937

Athol Millers River

3/12/1936

Source:U.S. Army Corps of Engineers
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Vulnerability

The Montachusett Region is somewhat vulnerable to ice jams according to the table dleawysnow

fall and frigid temperatures throughout the Noghst increase the chance of fidiog from snowmelt and

ice jams. When river ice piles up at shallow areas, bends and islands it blocks the flow of water and may
cause flooding of nearby homes and busises. Ice jams that become lodged within the abutment of
bridges can threaten the integrity of the structures. Heavy equipment, such as cranes with wrecking balls
and explosives may have to be used to break up ice jams to reduce potential property actdratru
damages and losselsocal Hazards Maps for each community locate8ention 6, Community Profiles,

Risk Assessmeirtdicate vulnerability to hazards.

Probability of Future Events

Ice jams in the Montachusett Region fall under the definitionrobpbility asPossible With the climatic
conditions that occur in the Montachusd®egion ice jams will continue into the future causing damage

to bridges and roads and buildings within the floodplain. To minimize ice jams, special consideration
should & made during reconstruction of any bridges or dams which tend to be where ice jams are more
likely to occur.

BEAVERS

In all of the communities of the Montachusett Region beavers have been a concern. It takes a great deal
of time and expense to control their activities. During most of the Hazard Identification meetings, time
was spent on beaver related issues. Thesmhis of course relate directly to other hazards such as rain
storms, hurricanes, floods, and winter related storms.

Previous Occurrences

The beaver is a valuable component of Massachusetts' fauna. Beavers have played an active role in New
England'sedo2 38 F2NJ (G K2dzal yRa 2F &SI NBRO® .S PSNA I NB Yyl
change, creating wetlands out of uplands and streams, and providing habitat for a variety of plants and
animals. However, not long ago the beaver was absent fileenMontachusett Region. In fact, it was

absent from the late 1700s to the early 1900s. Intensive unregulated hunting and trapping, combined with
deforestation to clear land for agriculture, led to the disappearance of beaver habitat and the beaver. In

the early 1900's, forested habitat started to recover when many farmers abandoned their farms in order

to take jobs in cities or to start new farms in the more fertile Midwestern United States. With the forests

able to retake the landscape, the beaver waseatnl return and an important component of the
az2yidlOKdzaSid wS3IA2yQa ylIiA@S SOz2aeéaidSvya gl a NBadz
had been substantially altered by people.

Vulnerability

When beavers in the Montachusett Region build tltgims in areas where there is increased residential
development, roads and agricultural use of the land, the flooding that results can cause serious public and
private property damage, often threatening homes, septic systems/yjowg roadways, and otheryblic
infrastructure. It was stated at all of the Montachusett Region individual Hazard and Vulnerability Sessions
that beavers continue to pose a significant problem. The state and local governments have responded to
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this crisis with a complex regulatoprocess. The process places its highest priority on protecting in
ground septic systems and road networks. Most of the regulatory process has been developed to respond
to threats to the public health and safetijyocal Hazards Maps for each community lodateSection 6,
Community Profiles, Risk Assessmiadicate vulnerability to hazards.

Probability of Future Events

Beaver activity will most certainly continue to persist throughout the Montachusett Region, as the factors
that have allowed them to exgnd their range (increase in suitable habitat, wetland protection, and a
decrease in hunting and trapping) are expected to remain constant over the next détradbability of
future events fallainder the definition of probability aldighly Likely

COASAL STORMS

Coastal storms have not been addressed in this plan since the MontaclReggtindoes not have any
coast line and is ove80 miles from the nearest coast.

Atmospheric Related and Winter Related Hazards

HURRICANES/TROPICAL STORMS

Both hurricanes and tropical storms can produce substantial damage from storm surge, waves, erosion
and intense winds in coastal areas. While this type of coastal storm surge has been the number one cause
of hurricane related deaths in the past, more people énalred from inland flooding associated with
tropical systems in the last 30 years.

Since the 1970s, inland flooding has been responsible for more than half of all deaths associated with
tropical cyclones in the United States. Inland flooding from hurgsazan occur hundreds of miles from

the seacoast. Communities in the Montachusett Region would not normally be affected by the strongest
hurricane winds.

Hurricanes
A hurricane is a type of tropical cyclone; an organized rotating weather system thabgsuethe tropics.
Tropical cyclones are classified as follows:

9 Tropical depression: An organized system of persistent clouds and thunderstorms with a low level
circulation and maximum sustained winds of 39 mph or less.

1 Tropical storm: An organizegstem of strong thunderstorms with a walkfined circulation and
maximum sustained winds of 388 mph.

Tropical depressions and tropical storms, while generally less dangerous than hurricanes, can be deadly.
The winds of tropical depressions and tropistrms are usually not the greatest threat. Heavy rains,
flooding and severe weather, such as tornadoes, create the greatest problems associated with tropical
storms and depressions.
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1 Hurricane: An intense tropical weather system with a wellined ciralation and maximum
sustained winds of 74 mph or higher. The typical hurricane moves at an average speed of
approximately 12 miles per hour. While in the lower latitudes, hurricanes tend to move from east
to west. However, when a storm drifts further nbrtthe westerly flow at the midhatitudes tends
to cause the storm to curve toward the north and east. When this occurs, the storm may
accelerate its forward speed. This explains why some of the strongest hurricanes have reached
New England.

Hurricanes an occur along the East Coast of the United States anytime in the period between June and
November. Hurricane intensity and the potential property damage posed by a hurricane are rated from 1
to 5 according the Saffsimpson Hurricane Scale (see Tdllbelow).

Tablel10: Saffi-rSimpson Hurricane Scale

Category Wind Speed
Tropical Storm | 39¢73 mph (68117 km/h)
1 74¢95 mph (119153 km/h)
2 96¢110 mph (154177 km/h)
3 111¢130 mph (178209 km/h)
4 131155 mph (21249 km/h)
5 XMpPC YLK O0XHpn

*Source- National Weather Service, National Hurricane Center
Previous Occurrences

The National Oceanic and Atmospheric Administration (NOAA) has been keeping records of hurricanes
since 185& see Tabld 1. From 1858 t®015, the MontachusetRegiorhas had one Tropical Depression,
seven Tropical Storms, one Category 1 Hurricane, and two Category 2 Hurricanes pass directly through
the RegionThe map that followslisplays the historic tracks of hurricanes acrossRlegion
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Montachusett Regional Planning Commission:
Hurricanes & Tropical Storms 1858-2015
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Date Type Name Wind Speed
9/28/1861 Tropical Storm Unnamed 50
9/30/1874 Tropical Storm Unnamed 60
10/10/1894 Tropical Storm Unnamed 55

9/2/1952 TropicalDepression Able 30
8/31/1954 Category 2 Carol 85
7/30/1960 Tropical Storm Brenda 45
9/12/1960 Category 2 Donna 90
9/15/1961 Tropical Storm Unnamed 35
9/27/1985 Category 1 Gloria 75
9/17/1999 Tropical Storm Floyd 50
9/17/2004 Tropical Storm Charley 50
Source:National Oceanic and Atmospheric Administration
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The effects of hurricanes and tropical storms are often felt much farther away from the direct path. From
1858 to 2015, an additional 44 hurricanes/tropical storms have passed within 100 mifethe
MontachusettRegiong see Table belowTablel2 also indicates thahurricanes and tropical storms are
generally limited to the months of July, Auguand Septembermwithin one hundred miles of the
MontachusettRegiomalthough there has beeanoccurrence in May and November.

Table12: Hurricanes and Tropical Stormithin 100 miles of the MontachusetRegion

Month # of Storms
May 1
June 0
July 3
August 6
September] 27
October 6
November 1
Total 44

Source: National Oceanic and Atmospheric Administration

Of all the natural threats that might affect the MontachusBigion hurricanes such as the one in 1938,
have the potential to cause the most property damage and loss of life if adequate planning and
prepaation is not undertakenThe 1938 Hurricaniead winds of over 120 miles per hotirat blew across

the coastalRegiors. While the coastal communities of southeastern Massachusetts generally take the
brunt of hurricanes, flooding and winds also affect thiand areasncludingthe MontachusettRegion

The sustained rains of the storm contribute to river flooding, and high wiadsause widespread power
outages and property damage.

Vulnerability

According to NOAAhe tropical storm season lasts frodune 1 to November 30, and an average of 10
tropical storms develop along the eastern seaboard each year. On average, five of these 10 become
hurricanes capable of traveling northward towards New Englainidh exposethe MontachusettRegion

to the riskof high winds and heavy rainfallocal Hazards Maps for each community locategidation 6,
Community Profiles, Risk Assessmiadicate vulnerability to hazards.

Probability of Future Events

Based upon past storm events and the geographic locatiom@fMontachusettRegion the area will
continue to be impacted by tropical storms and hurricanes. Moreavir speculated by many that future
occurrencesdave the potential tdoe more severevith climatechange Probability of future events fall
under the definition of probability aBossible

TORNADOS
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A tornado is a violent windstorm characterized by a twisting, fuishelped cloud with whirling winds of

up to 300 miles per hour. These events are spawned bgdarstorms and occasionally by hurricanes,

and may occur singularly or in groups. Tornadoes can occur ¢éit@apf the year, although they are rare

outside of the warm season. TipgakY2 Y i K& 2F b¢2NY I R2 {SlFaz2yé¢ 200dzNA
through September Augustis the month of greatest tornado frequency. Most tornadoes are likely to

occur during the mighafternoon and evening hours&PM). However, they can occur at any time, often

with little or no warning

Previous Occurrences

The Natimal Climatic Data Center reports data on tornado events, and does so as far back as 1950.
Worcester County has been an area of the state where a majority of significant tornadoes in
Massachusetts have occurreslince 1950, there have bedf tornados in tle MontachusettRegion the

most recent of which occurred 2015 Tornados are rated based on tEmhanced-ujita Tornado Scale

as shown on Tabl&3 below.

Tablel3: Enhanced-ujita Tornado Damage Scale
FSCALE | INTENSITY| WIND

NUMBER PHRASE | SPEED DAMAGE
<73 Light DamageSome damage to chimneys; branches broke
FO Gale tornado moh off trees; shallowrooted trees pushed over; sign boards
P damaged.
Moderate 73112 Moderate DamagePeeIs surface off r(?ofs; moblltmmes
F1 pushed off foundations or overturned; moving autos blowr
tornado mph off roads

Considerable DamagRoofs torn off frame houses; mobile

Significant 113 homes demolished; boxcars overturned; large trees snapj
F2 157 T , e ] i
tornado mph or uprooted; lightobjectmissiles generated; cars lifted off

ground.

158 | Severe Damag&roofs and some walls torn off well

F3 t?fnvgg 206 constructed houses; trains overturned; most trees in fores
mph uprooted; heavy cars lifted off the ground and thrown.
. 207- Devastating Damag#&Vellconstructed houses leveled;
Devastating . )
F4 260 structures with weak foundations blown away some
tornado ) i .
mph | distance; cars thrown and large missiles generated.
Incredible DamageStrong frame houses leveledf
. 261- . ) " .
F5 Incredible 318 foundations and swept away; automobigized missiles fly
tornado mph through the air in excess of 100 meters (}@); trees

debarked; incredible phenomena will occur.

Source:The National Oceanic & Atmospheric Administration
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Of the B tornados that have occurred in thHeegiontwo (2) wererated as FO on the Fujita Tornado scale,
seven (7) were F1gtir (4) were F2, one (1) was &3d one (1) was FFhe most devastating tornado ever

to occur in New England was an F4 that occurred onQJu953. It first touched down in Petersham, and
then traveled on a 4#nile southeast path through Barre, Rutland and Holden, across Worcester into
Shrewsbury, Westborough and Southborough. Within a matter of minutes, more than 90 people were
dead, andbver 1,300 injured and fifteen thousand were left homeleSge Table4

Tablel4: Tornados:1950- 2015

Montachusett Region Natural Hazard Mitigation Plan 2015 Update

Date Community Property Damage Category Deaths/Injuries
6/9/1953 Petersham $50M-$500M F4 90/1228
6/1/1956 Fitchburg $5K$50K F1 0/14
11/21/1956 | Clinton $500k$5M F2 0
6/19/1957 Lancaster $5K$50K F1 0

7/5/1957 Leominster $500-$5000 F2 0
5/20/1963 Clinton $5K$50K F2 0
7/11/1970 Townsend $5K$50K F1 0

7/1/1971 Ayer $5K$50K F1 0/1
11/7/1971 Hubbardston $500:$5000 F1 0

8/9/1972 Phillipston $5K$50K F2 0/1
6/22/1981 Hubbardston $5K$50K F3 0/3
7/10/1989 Hubbardston $50K$500K F1 0
7/10/1989 Sterling $50K$500K F1 0
8/10/1990 Gardner <$5K FO 0
6/23/2015 Westminster <$50K FO 0

Total 90/1247
Source: The National Oceanic & Atmospheric Administration
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Tornadoes generally occur during the summer months, however, as can be seen in the table below,
tornados have occurred as early as May and as late as November.

Table15
Tornados by Month in the MaotachusettRegion
Month Count

May
June
July
August
November
Source:The National Oceanic & Atmospheric Administration

NN o1 O] -

Vulnerability

The MontachusettRegionhas experienced several Tornado occurrences between 19502648
indicating that theRegionhas good potential in terms of spawning tornados. In fa@ébrcester County
has been an area of the state where a majority of significant tornadoes in Massachusetts have occurred.
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Local Hazards Maps for each community locate@értion 6, Community Profiles, Risk Assessment
indicate vulnerability to hazards.

Probability of Future Events

From1950 to 205 there has been, on average, one tornado ev&®years. With9 of the 15 tornados
being classified as a relatively weelk o F1 tornado, the remainingtornados are classified as major F2
or higher tornados and can be expected approximately eldryears. Probability of future events fall
under the definition of probability aBossible

HIGH WINDS

High winds could be defined as air moving (sometimes with considerable force) from an area of high
pressure to an area of low pressure. High Wind Warning is a warning for sustained surface winds greater
than 40 mph/64 kph lasting more than an hour or wirtler 58 mph/93 kph over land that are either
predicted or occurring for an unspecified period of time. When wind speed increases, pressure against an
object increases at a disproportionate rate. For example, anZife per hour wind causes about 1.6
pounds of pressure per square inch. When the wind speed increases to 75 miles per hour, the force on
that object increases to 450 pounds per square inch. At a wind speed of 125 miles per hour, the force
increases to 1,250 pounds per square inch. Wldted haards that can occur in the Montachusett
Region include a variety of atmospheric related and winter related hazards described in this plan.

Previous Occurrences

Wind-related hazards that can occur in the Montachusett Region include hurricanes (trstpicas), and
2Ny R2Sax ASOSNB (KdzyRSNARG2NXAX b2NRSIFadSNERX | YR
events. Previous occurrences of these events have been previously documented in this report.

Vulnerability

Since high winds accompany hutrigy S& o0 UG NR LA OF f &dG2NXYaovx G2NYyl R2Saxz
and Blizzards as described in this plan, the Montachusett Region and all of its communities are very
vulnerable to high windsLocal Hazards Maps for each community locate&éation 6,Community

Profiles, Risk Assessmemndicate vulnerability to hazards.

Probability of Future Events

Il A3K gAYR&a I 002YLI ye KIZNNAOFIYS&a O0GNRBLAOIE &ad2N)Xao
Blizzards. The probability of future high wind esefall under the definition of probability &tighly Likely

SEVERE THUNDERSTORMS

Massachusetts is regularly susceptible to flooding from severe rainstorms and thunderstorms throughout
the warmer months. Ahunderstormis a rain shower during which you hear thunder. Since thunder
comes from lightning, all thunderstorms have lightning. According to National Oceanic and Atmospheric
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Administration, a thunderstorm is classified as "severe" when it contains one or more &dlkheing:
hail threequarter inch or greater, winds gusting in excess of 50 knots (57.5 mph), and/or tornadoes.

Previous Occurrences

The table below indicates that from 1996 2015 there were178 severe storms in the Montachusett
Region that wee comprised of thunderstormsyhich average®.37 storms per year. Examining the
thunderstorms indicates th&@6 thunderstormsevents occurredn the Montachusett Region over thedl
year period, 05.05per year and2 hail events over the same period, 4132events per year

Table B also indicates that Thunderstorms occurred in January, May, June, July, August, September, and
October. However, the majority of storms occurred between May and Augustiujtheing the highest
month.

Tablel6: SevereStorms (996¢ 2015) by Month

Month Thunderstorms
January 2
February
March 0
April 0
May 9
June 28
July 31
August 15
September 9
October 2
November 0
December 0

SourceThe National Oceanic & Atmospheric Administration

Vulnerability

Three basic ingredients are required for a thunderstorm to form: moisture, rising unstable air (air that

keeps rising when given a nudge), and a lifting mechanism to provide the "nudge." With these ingredients
having the ability to originate throughout ¢hMontachusett Region, severe storms can affect every
community as shown in Table below. Communities that stand out asaving the highest number of
thunderstorm events include Athol (9), Leominster (9), and LunentlygKail has the potential to be a

part of a thunderstorm and communities with the highest numlaérhail events include Gardner,

Lunenburg, and Townsend, eachat 12 NBf I A2y aKAL) O02dzf R 6S RSGSN)AYy
location in the Region and the number of severe storm evdrdsal Hazards Maps for each community

located inSection 6, Community Profiles, Risk Assessinelitate vulnerability to hazards.

Table I7: Severe Storms (19962015) by Municipality
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Community Thunderstorms & High Winds Hail
Ashburnham

Ashby
Athol
Ayer
Clinton
Fitchburg
Gardner
Groton
Harvard
Hubbardston
Lancaster
Leominster
Lunenburg
Petersham
Phillipston
Royalston
Shirley
Sterling
Templeton
Townsend
Westminster
Winchendon 4 5
Source:The National Oceanic & Atmospheric Administration
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Probability of Future Events

Thunderstorms will undoubtedly continue to affect all municipalities of the Montachusett Region and are
more likely tooccur between May and August. Oveetpast P years, the communities dfunenburg,
Athol, Leominster, an&itchburghave more occurrences than other MRPC municipalittrabability of
future events fall under the definition of probability Esghly Likly.

WINTER STORMS

I'FTFNRa Faa20AF0SR 6AGK | SIF@e {y263X b2NRSFAGSNEX
and therefore have been categorized under Winter Storms although each of these hazard events is
separately distinguished und@&robability of Future of Events. A Winter Storm Warning is a statement

made by the National Weather Service of the United States which means a winter storm is occurring or is
about to occur in the area, usually within 36 hours. Generally, a Winter Stomminjas issued if between

4 inches (10 cm) to 7 inches (18 cm) or more of snow or usually 3 inches (7.6 cm) or more of snow with a
large accumulation of ice is forecast. In the Southern United States, where severe winter weather is much
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less common and gnsnow is a more significant event, warning criteria are lower, as low as 1 inch (2.5
cm) in the southernmost areas. (Thus, as you go from south to north the necessary accumulations get
higher.) A warning can also be issued during high impact eventssef lasmounts, usually early or very

late in the season when trees have leaves and damage can result. Winter Storm Warnings are issued when
winds are less than 35mph; if the storm has winds above this wind speed, it becomes a Blizzard Warning.
Usually, a lage accumulation of ice alone with little to no snow will result in an Ice Storm Warning, or in
the case of light freezing rain, a Winter Weather Advisory, a Freezing Rain Advisory, or Drizzle Advisory.

Winter weather in Massachusetts and southern New &mgjican be described as unpredictable. Days of

frigid, arctic air and below freezing temperatures may be followed by days of mild temperatures in the

nna 2N pnad | SI@e ay263 b2NRSIFIaidSNAR FyR A0S &aid2N
alerting ystems during periods when winter storms are expected, and serves as the primary coordinating

arm in the statewide management of all types of winter storms. The local community is responsible for

the basic management of winter storm responses. When lmsdurces for winter storm management

I NB SEKIdzaiSR= aaAradalyOdS Oy .68 NBIljdzSaid SR (KNR dz3

Previous Occurrences

As can be seen in Tabl8 tielow, there have beedl winter storm related federally declared disasters
during the timeframe of 1996 through 20180ne of the most significant for the Montachusett Region
occurred on December 11, 2008 whdnK S wS3IA 2y Qa RSLISYRSy O0S dzal2y St S¢
winter storm brought significant sleet and a heavy layer of ice resultidgwned trees and power lines,
blocked roads, and large scale power outages causing the Governor to declare a State of Emergency.
Within the Region, there were over 43,264 households and businesses without power. The storm raised
heavy controversy overtha f 2 ¢ NB G dzNYy 2F LI SN Al o Awheni dzy i At
power was essentially restored to all of the Montachusett Region with utility workers from more than
several states called in to provide essential repair services. A rare October smwistthe year 2011
alsohad a significant impact on the Montachusett Region with many households and businesses losing
power for several days as tree limbs with leaves that were still green downed power lines and blocked
roads

Table B: Snow Related Dasters (1996 to 203)

Disaster Name (Date of Event) Disaster #(Type of Assistance)
January Blizzard (January 1996) FEMAL090EM (Public)
March Blizzard (March 2001) FEMA3165EM (Public)
February Blizzard (February-18, 2003) FEMA3175EM (Public)
December Blizzard (Decembei 003) FEMA3191-EM (Public)
January Blizzard (January-22 2005) FEMA3201-EM (Public)
April Nor'easter (April 125, 2007) FEMA1701-DRMA (Public)
December Ice Storm (December 11, 2008) FEMA1813DRMA (Public)
Januay Snow Storm (January-12, 2011) FEMA1959DR (Public)
October Snow Storm (October-2®, 2011) FEMA4051-DR (Public)
February Blizzard (Februan882013) FEMA4110DR (Public)
January Severe Winter Storm (Januarg 28, 2015) FEMA4214DR(Public)
SourceFEMA
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The National Climatic Data Center (NCDC), a division of NOAA, reports statistics on severe winter storms.

From 1996 to 2015he Montachusett Region experienc&83 winter storms, an average of abo8tper
winter. The vast majority of severe winter storms that have affected the Montachusett Region have
occurred between December and March 148of the 153(9346%) occurred in one of these four months.
The most likely month for a winter storm was January, when about 28% of all winter storms occurred.
See Tabld9below.

Table19: Winter Storms in Montachusett Region by Month (199@015)

Month Number of Sbrms % of Total
October 2 1.56%
November 5 3.27%
December 30 23.44%
January 44 28.76%
February 42 27.4%%
March 27 21.09%
April 3 2.34%
Total 153
Average Per Year 8

Source:The National Oceani& Atmospheric Administration

It is also interesting to note that, similar to rainfall, there has been a gradual increase in the amount of
snowfall since 1980 in the Montachusett Region as depicted in the chart below.

Montachusett Region Total Snowfall by Year
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Source: The National Oceanic & Atmospheric Administratibrformation only available through 2014)
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The Northeast Snowfall Impact Scale (NESIS) developed by Paul Koki of The Weather Channel and Louis
Cellini of the National Weather Service (Koki and Cellini, 2004) characterizes and ranks high impact
northeast snowstorms. These storms have large areaBdaofhch snowfall accumulations and greater.

NESIS has five categories: Extreme, Crippling, Major, Significant, and Notable. NESIS scores are a function
of the area affected by the snowstorm, the amount of snow, and the number of people living in the path

of the storm. The largest NESIS values result from storms producing heavy snowfall over large areas that
include majometropolitan centers The NESIS categories are as follows:

Category NESIS Value Description

1 1-2.499 Noteable
2 2.5-3.99 Significant
3 4.0-5.99 Major

4 6¢9.99 Crippling
5 10.0 + Extreme

Source: Massduwsetts State Hazard Plan, 2013
Vulnerability

The Montachusett Region is at a high risk for coastal winter storms and heavy sisoaisdt quite typical

for the Montachusett Region to receive an ice storm when cold air in the valleys is "overridden" by milder,
moist air from the Atlantic. Freezing rain causes dangerous traveling conditions. Bridges and overpasses,
which typically freze quicker than other surfaces, are particularly hazardous to drivers. Power outages
are also common in an ice storm. The weight of the ice formeftdmzing rainoften causes downed

power lines and tree limb¢eaving thousands in the affected area vatit electricity.Local Hazards Maps

for each community located iSection 6, Community Profiles, Risk Assessnmeintate vulnerability to
hazards.

Probability of Future Events

According to Table8 the Montachusett Region experienced six Blizzards &etwhe year 1996 and
2015. Probability of futureBlizzardevents fallsunder the definition of probability agossible The
Montachusett Region generally experiences more than br NX) Sdn & ye@ryJbasis therefore the
LINPOLFOAT AGE 2shisHightiziikygscorligghIT Sbled: thed/Mitachusett Region averages
about seven severe winter storms per winter indicating thktavy Snowevents areHighly Likelylce
stormsare Highly Likelyo occur in the Montachusett Region but the severifyiag storms that do occur
is unlikely to be as severe as the December 11, 2008 ice storm.

Other Natural Hazards
CLIMATE CHANGE
Climate change was addressed in the 2008 Plan, however, as Climate Change is listed as a secondary

hazard in the State Plan, it was not addressed in the update since Climate Change is attributable to
hazards already addressed i.e. extreme temperatwles,ghts, floodsetc.

MAJOR URBAN FIRES
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destructive, often uncontrollable, fire that spreads substantial destruction. Although fires can start from
numerous causes, major fires are often the result of other hazards, such as storms, earthquakes, gas leaks,
transportation accidents, hazardous material spills, criminal activity (arson), or terrorism. Small structural
fires, which occur more frequently, caresult from mundane events such as cooking, smoking,
equipment/appliance malfunctions, etc. Nationally, the leading causes of urban firegsme, apen
FErFrYSas FyR 0221 Ay3oé

Previous Occurrences

A notable urban fire that occurred in the Montachusettgiten was irthe City ofFitchburg. On June 13,
2011a fireoccurred at52-unit apartment building in the downtown area injuring three firefigrgend
causing damage estimated at $2.3 million

Vulnerability

Urban fires are of minimal concern in tmeajority of the Montachusett Region due to the lack of an
urbanized area. However, the cities of Fitchburg, Gardner, and Leominster and a few towns have a larger
amount of developed land than the rest of the Region. Moreover, former mill communitiesimexis

Region, which have abandoned or vacant mills and warehouses. These structures are very susceptible to
vandalism or accidental firekocal Hazards Maps for each community locate8dntion 6, Community
Profiles, Risk Assessmémdlicatevulnerability to hazards.

Probability of Futuré@ccurrences

As discussed abovehere has been a previous occurrence in 2011. Also described alsores
communities have larger amounts of developed larmipied with abandoned or vacant mills and
warehougs Therefore,the probability of future occurrences Possiblén the urbanized areas.

WILDLAND FIRES

A wildfire can be defined as a naturally occurring, highly destructive, uncontrollable fire. Risk of wildfires
has the potential to be significairt the MontachusetRegiorand area communities because of the many
heavily wooded areas. Wildfire risk to developed areas is less, given the existing fire protection service
and facilities.Howevernew construction in heavily wooded areas could pose a threat if vegetation is not
managed properly.

Previous Occurrences
Table20 below shows the number of wildfires that have occurred in the Montachusett Region between

2009 through 20%. The Cities dfitchburg and Leominster have the highest number of {229 and 247
respectively) but Devertsas by far the highest acreage@itl

Table 20: Fire Totals and Acreage
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# of # of Acres| # of Acres

Community Fires Burned Per Fire
Ashburnham 13 16.2 1.2
Ashby 1 0.0 0.0
Athol 37 177.2 4.8
Ayer 37 70.4 1.9
Clinton 73 58.5 0.8
Devens 57 671.3 11.8
Fitchburg 229 48.5 0.2
Gardner 68 26.0 0.4
Groton 23 416.0 18.1
Harvard 47 6.9 0.1
Hubbardston 29 19.0 0.7
Lancaster 25 20.0 0.8
Leominster 247 156.0 0.6
Lunenburg 46 27.5 0.6
Petersham 5 4.8 1.0
Phillipston 0 0.0 0.0
Royalston 1 6.0 6.0
Shirley 0 0.0 0.0
Sterling 61 3.2 0.1
Templeton 11 2.0 0.2
Townsend 13 22.0 1.7
Westminster 47 30.7 0.7
Winchendon 47 27.1 0.6
Total 1,117 1,809.2

Source:Massachusetts Fire Incident Reporting System (MFIRS)
Vulnerability

Wildfires are influenced by three major factors: weather, topography, and fuel. These three factors can
combine in different ways to produce different levels of wildfire threats. Weatheparticular long
periods of drought but also lightning strikes and winds influence the behavior of wildfires. Fire hazard is
generally higher in the spring and fall when there are dry and windy conditions. Topography is a factor as
steep slopes and gels can act as a chimney for fires and the presence or lack af fowl shrubs and
branches, wood, roofs, wood piles, etccan shape the resulting firélhe presence of railroads in a
community can also increase susceptibility to wildfires. Trainseoaih sparks, heat, and hot materials

that can ignite nearby fuels. Possible sources of flame and/or heat include exhaust fumes, hot brake metal,
and overheated wheel bearings. Railroad crews cutting, grinding, and welding track are also a source of
some ralroad fires.

It should be noted that about 67% of the MontackttsRegion is made up of foredtloreover,substantial
logging occurs in some of the more rural communities leaving behind lots of brush, stumps and debris.
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The December 2008 Ice Storm alsought down a tremendous amount of tree limbs throughout the
entire Regionsubstantially adding to the fuel for any potential wildfileocal HazardMaps for each
community located irBection 6, Community Profiles, Risk Assessinditate vulnerabilityo hazards.

Probability of Future Events

Fires within the MontachusefRegiorare highly dependent on moisture and underbrush. When the
Regionis in a drought,the chance of fire increases. It was stated at virtually all of the Montachusett
Regionndividual Hazard and Vulnerability Sessions that wildfires are a much more significant problem
for the communities than urban fires. Not only does substantial logging occur in some communities
leaving behind lots of brush, stumps and debris but the devast&igmember 2008 Ice Storm brought
down a tremendous amount of tree limbs throughout the enfRegiorwhich is a major contributor of

fuel to any potential wildfire. Most of thRegiomh & G NRA LIS¢ F2NJ £ NBES gAf RFANBA
growth and treelimbs brought down by the 2008 ice storm. Moreover, many property owners may not
understand the need to clear areas around propertieptevent losses. TheoWnswould have

difficulty dealing with wildfires due to the lack of appropriate equipment angpenel Probability of

future events fall under the definition of probability &sighly Likely

Montachusett Regional Planning Commission: . @
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40 acres (16 ha). Intermix communifies are places where housing and vegetation
intermingle. In intermix, wildland vegetation is continuous, more than 50 percent vegetation
in areas with more than 1 house per 16 ha. Interface communities are areas with housing in
the vicinity of contiguous vegetation. Interface areas have more than 1 house per 40 acres
have less than 50 percent vegetation, and are within 1.5 mi of an area (made up of one or
more contiguous Census blocks) over 1,325 acres (500 ha) that is more than 75 percent
vegetated. The minimum size limit ensures that areas surrounding small urban parks are not
dassified as interface WU|
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Drought is a temporary irregularity and differs from aridity since the latter is restricted to low rainfall
Regiors and is a permanent feature of climate. Drought occurs in virtualglialatic zones yet its
characteristics vary significantly from oRegiorto another, since it is relative to the normal precipitation

in thatRegion The American Meteorology Sogietefines drought as a period of abnormally dry weather
sufficiently long enough to cause a serious hydrological imbalance. The National Climatic Data Center uses
the Palmer Drought Severity Index (POi8lzompute drought conditionsBeyond its role as &actor

leading to wildfire, drought also has impacts on public safety for all firefighting activity, agricultural
production, and economic vitality of large users such as golf coordgeslustrial processes.

Previous Occurrences

The Commonwealthof Maa | OKdza St a Aa 2 FENIRSQK €024 BIARSMNEBIRY R S N0 gy AIN
Regios across the state annually receive between 40 and 50 inches of precipitation. However,
Massachusetts can experience extended periods of dry weather, from single seasws evmultiyear

events such as experienced in the M@60s. Historically, most droughts in Massachusetts have started

with dry winters, rather than a dry summer.

Notable times of water stress were experienced inRegiorRdzNA y 3 §( KS wmepentlythdhe I Yy R Y 2
years 1999, 2000, and 200%ccording to the Massachusetts Department of Conservation and Recreation,

the Central DroughiRegion of which the MontachusetRegions part, experiences 50 months of drought
emergency per 100 years.

Vulnerablity

Drought is a normal, recurrent feature of climate that occurs in all climatic zones across the northeast.
However, as stated aboviK S / 2 YY2y 4SSt f 0K 2F al aal OKdBNBXOK& aa4lras
Palmer Index maps shows how monthigisture conditions depart from normal (shetdrm drought and

wetness), longerm (cumulative) meteorological drought and wet conditions, and hydrological-knng

cumulative) drought and wet conditions, which more accurately reflect groundwater consliteservoir

levels, etc. Palmer Index Maps can be located at
www.ncdc.noaa.gov/oa/climate/research/prelim/drought/palmer.htmrhe Palmer Index maps verify

that periods of drought are relatively uncommon in the Montachusett Region but they do dcoaal

Hazards Maps for each community locatedSiection 6, Community Profiles, Risk Assessrimelitate

vulnerability to hazards.

Probability of Future Events

As indtated above (previous occurrencesle Montachusett Region is part of the Central Drought Region
which experiences 50 months of drought emergency per 100 y&aesprobability of future events falls
under the definition of probability aBnlikely Howeve, it is emphasized that infrequent droughts will
continue to occur over time in the regias also evidenced in Palmer Index Mdipaill require vigilance

to ensure that sufficient water supplies are available for human consumption and for maintaaseg b
stream flow to support aquatic wildlife. The population of the Montachusett Region is growing along with
land under development, although not substantially particularly during the recent economic downturn.
However, this has reduced the amount of lanter forest cover.
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water supplies, local communities mustarefully maintain and protect existing reservoirs and
groundwater supplies, continue efforts to limit unnecessary water use through conservation measures,
and control storm water runoff. Limiting or prohibiting new storm water discharges into municipal
drainage systems and encouraging or requiring that storm water be containesit@or groundwater
recharge will help to maintain stream flow in drought conditions. Local water suppliers are also
encouraged to develop Drought Plans that include drought atdrs and drought triggers. Following the
plan may lead to the institution of voluntary or mandatorgater use restriction policies.

EXTREME TEMPERATURES

There is no universal definition for extreme temperatures. The term is relative to the usual weather

region based on climatic averages. Extreme heat is usually defined as a period of 3 or more consecutive
days above 90 °F. But more generally a prolonged period of excessively hot weather, which may be
accompanied by high humidity. Extreme cold agai relative to the normal climatic lows in a region.
Temperatures that drop decidedly below normal and wind speeds that increase can cause harmful wind
chill factors. The wind chill is the apparent temperature felt on exposed skin due to the combioftion

air temperature and wind speed.

Previous Occurrences

The Montachusett Region has four distinct seasons. The seasons have several defining factors, but
temperature is the most important. While no region wide data is available utilizing NOAA, according to
Intellicast (see Intellicast.com) the average temperattor the Montachusett Region in January is 32.7
degrees High Fahrenheit (F) and 12.8 degrees F for & kee chart below. In contrast, the average
temperature in the Montachusett Region in July is 81.5 degrees for a High and 59.3 degrees for a low.
Monthly averages for individual communities can also be seen in the chart below including record highs
and record lows. The record high temperature within the Montachusett Region (Townsend) was 105
degrees in August 1948. The lowest temperature within the tdonusett Region was in January 1957
when three communities (Gardner, Templeton, and Winchendon) recorded a €84 ofegrees.

Table 21: Monthly Averages and Records throfii5

Community* Average Average Record High  Record Low

Temperature Temperature (Fahrenheit) (Fahrenheit)

(Fahrenheit)in (Fahrenheit)in July

January
Ashburnham 30 High 9 Low 79 High 56 Low 95 (July 1963) -23 (Jan 1957)
Ashby 30 High 9 Low 79 High 56 Low 96 (Aug 1955) -23 (Jan 1957)
Athol 32 High 9 Low 84 High 56 Low 100(July 1966) -29 (Jan 1957)
Ayer 33 High 15 Low 81 High 63 Low 98 (Aug 1949) -26 (Jan 1984)
Clinton 33 High 15 Low 81 High 63 Low 98 (Aug 1949) -26 (Jan 1984)
Fitchburg 33 High 15 Low 81 High 63 Low 98 (Aug 1949) -26(Jan 1984)
Gardner 33 High 12 Low 81 Highb5 Low 99 (Aug 1948) -34(Jan 1957)
Groton 38 High 20 Low 83 High 59 Low 105(Aug 1948) -29 (Jan 1957)
Harvard 33 High 15 Low 81High 63 Low 98 (Aug 1949) -26 (Jan 1984)
Hubbardston 32 High 11 Low 80 High 55 Low 98 (Aug 1990) -25 (Jan 1984)
Lancaster 33 High 13 ow 81 High 63 Low 98 (Aug 1949) -26 (Jan 1984)
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Leominster
Lunenburg
Petersham
Phillipston
Royalston
Shirley
Sterling
Templeton
Townsend
Westminster
Winchendon

33 High 15 Low
33 High 15 Low
32 High 9 Low
32 High 9 Low
32 High 9 Low
33 High 15 Low
33 High 15 Low
32 High 8 Low
33 High 12 Low
32 High 11 Low
32High 8 Low

81 High 63 Low
81 High 63 Low
84 High 56 Low
84 High 56 Low
84 High 56 Low
81 High 63 Low
81 High 63 Low
81 High 55 Low
83 High 59 Low
80 High 55 Low
81 High 55 Low

98 (Aug 1949)
98 (Aug 1949)
100(July 1966)
100(July 1966)
100(July 1966)
98 (Aug 1949)
98 (Aug 1949)
99 (Aug 1948)
105(Aug 1948)
98 (Aug 1990)
99 (Aug 1948)

Montachusett Region 32.6 High 12.3 Lovw 81.5 High 58.9 Low ---

-26 (Jan 1984)
-26 (Jan 1984)
-29 (Jarl957)

-29 (Jan 1957)
-29 (Jan 1957)
-26 (Jan 1984)
-26 (Jan 1984)
-34 (Jan 1957)
-29 (Jan 1957)
-25 (Jan 1984)
-34 (Jan 1957)

*HistoricalData is unavailable for Devens

Vulnerability

The Montachusett Region is highly vulnerable to extreme temperatures ranging from 1053# kg
according to records documented in the chart abdwetreme colds a dangerous situation that can result
in health emergencies for susceptible people, sushh@se without shelter or who are stranded or who
live in homes that are poorly insulated or without he&ixtreme Heatan also be dangerous and people
should be aware of who is at the greatest risk and what actions can be taken to preventizlaeat

Source: Intellicast (Intellicast.com)

illness or death. At greater risk are the elderly, children, and people with certain medical conditions, such
as heart disease. However, even young and healthy individuals can succumb to heat if they participate in

strenuous physical activities duringth@eather. Some behaviors also put people at greater risk: drinking

alcohol; taking part in strenuous outdoor physical activities in hot weather; and taking medications that
impair the body's ability to regulate its temperature or that inhibit perspiration

Local Hazards Maps for each community locatedbéetion 6, Community Profiles, Risk Assessment

indicate vulnerability to hazards.

Probability of Future Events

Extreme temperatures in the Montachusett Region fall under the definition of probabilldycasy Likely
The vast majority of summers in the Montachusett Region experi8raremore consecutive days above
90 °F and in the winter, temperatures drop decidedly below normal each ydh the climatic
conditions that occur in the Montachusett Renq, extreme temperatures will continue into the future.

Geologic Hazards

EARTHQUAKES

An earthquake is the sudden release of strain vibration, sometimes violent, of the earth's surface that

follows a release of energy in the earth's crust. The exadhgaake mechanism is still unknown;
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compression and buckling of the North Atlantic Plate.
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Magnitude Earthquake Effects
2.5 0rless Not felt or felt mildly near the epicenter, but can be recorded in seismogre

25t05.4 Often felt, but only causes minor damage
5.5t06.0 Slight damage to buildings and other structures
6.1t06.9 May cause lot of damage in very populated areas
70079 Major earthquake, serious damage

8.0 or greater Great earthquake, can totally destroy communities near the epicenter
Previous Occurrences

The MontachusetRegionhas been affected byelatively smallearthquake events between 1978 and
2015. Table22 shows the locations aarthquake occurrencesuring this time period.Therehave been
sixearthquake events that have had their center in the Montadtu&egionbetween 1978 and 2(BL
The earthquakes ranged from@dto 2.4 on the Richter Scale.

Table22: Earthquake Occurrences the MontachusettRegion19782015

Location Date Magnitude
South of Athol 11/9/82 2.3
Northeast of Quabbin Reservoir 2/9/83 2.0
Littleton 7/13/93 1.6
West of Barre 10/2/94 2.4
Quabbin Reservoir 9/20/96 2.2
12KMSouth of Gardner 12/30/12 0.6

Source New England Seismic Network
Vulnerability

The mapbelow shows the Peak Ground Acceleration (PGA) zones for the MontacRegatin PGA
represents a model showing the probability that ground motion will readerain level. The model
shows peak horizontal ground acceleration (the fastest measured change in speed, for a particle at ground
level that is moving horizontally due to an earthquake) wif?% probabilityof exceedhg this percentage

in 50 years. Esatally, PGA is a measurement that compares the shaking of the ground with the force of
gravity. While the likelihood of a powerful earthquake in fRegionis low, theimpact of an earthquake

is high because of how old the buildings are and because fewtstes have been built to withstand
earthquakes.Local Hazards Maps for each community locate@edation 6, Community Profiles, Risk
Assessmenindicate vulnerability to hazards.

Probability of Future Events

Based on the historic occurrences, which have been few and of limited seteeifysobability of future
events for earthquakefalls under the definition of probability aBossible
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LANDSLIDES

Landslides include a wide range of ground movement, ssalock falls, deep failure of slopes, and
shallow debris flows.

Previous Occurrences

The data for landslides in the Montachusett Region is very limited and there is nothing that can be
presented in this report.

Vulnerability

According to the table below, the eastern portion of the Region, as indicated in the map below, is classified
as having a moderate susceptibility/low incidence. The remainder of the region is classified has a low
susceptibility tolandslides.Local HazardMaps for each community located Bection 6, Community
Profiles, Risk Assessméndlicate vulnerability to hazards.
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Future Occurrences

While the Region is at a low/moderate risk for landslides, the possibility should be recognized.

Probability of Future Events

The data for landslides in the Montachusett Region is very limited and therefore the probability of
future cannot be defined.

TSUNAMI

The Montachusett Region is an inland regad thereis no Tsunami frequency in the Montachusett
Regionaccording to the 2013 Massachusetts Hazard Mitigation Plan. However, tsunami occurrence was
discussed during the Local Hazard Mitigation Team Meetings in each commiihitye communities

listed tsunamin the Natural Hazard Matrix & & dzywhila theSriajériéy (20 communities)isted this
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5. Regional Mitigation Goals, Objectives and Strategies and
Mitigation Action Plan

MRPC previously prepared the 2008 MontachuBeitjion Hazard Mitigation Plaks a multjurisdictional

plan, each community developed their own community gpalbjectives and strategies For the
Montachusett RegiomMNatural Hazard Mitigation Pla2015 Updatea regional approach haslsobeen

takenin the development of the PlanThis updateéncludes Regional mitigation goals and measures to be
undertaken at the Regional levelTheregional mitigation goals anctheasuresbelow are intended to

support and complement the measures which have been identified to be undertakéne andividual
communitylevel.L Y RA @A RdzZl £ O2YYdzyAGASAQ YAGAILFNGA2y ind2ltax
Section 6. Community ProfileMitigation Goals, Objectives and Strategiesler the corresponding
community.

RegionalMitigation Goals

MRPC collected and analyzed natural hazard data throughout the development of this plan. In support of
that effort, MRPC staff visited and spoke to local officials, first responders, planners, Department of Public
Works (DPW) Superintendents from all mzipalities within theRegionas well as private individuals and
organizations. Areas within those municipalities where natural hazards have struck or where flooding is
known to be problematic were documented and mapped. MRPC staff also regularly attBadeatal
Emergency Management Committee (REPC) meetings to understand their needs in addressing natural
disasters. The Draft Goals and Objectives within this plan were developed as local vulnerabilities were
being identified and concerns were being raiseg dmergency responders and local officials. The
followingRegiomal goal was established early in the process.

Regioral Goal: Reduce the loss of life, property, infrastructure, and environmental and cultural
resources from natural disasters.

In support of theRegioml Goal, there are severabjectives

Objective Investigate, design and implement structural projects that will reduce and
minimize the risk of flooding.

Objective Investigate and implement projects that will reduce amdimize the risk of
nonrflooding hazards.

Objective Increase the capacity of local Emergency Managers, DPWSs, and Fire, Police and
Health Departments to plan for and mitigate natural hazards

Objective Increase public awareness of natural hazard r@sic mitigation activities

available to them

Objective: Improve the quality of the data for tHeegioras it pertains to natural hazards
Objective: Improve existing local policies, plans, regulations, and practices to reduce or

eliminate the impacts afiatural hazards

Mitigation Strategies

All mitigation activities considered in the planning process can be categorized as one of the following
techniques:
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1.

Prevention

Preventive actions are actions that will help in keeping problems from gettimge. Prevention actions
are intended to address future development and guide development away from hazards. Examples of
preventive activities include:

=A =4 =4 =8 =4

2.

Planning and zoning

Open space preservation
Stormwater management
Capital improvements planning
Buildng codes

Property Protection

Property protection actions are actions that address individual buildings and reducing their risk through
modification. Examples include:

1
T
1
T

Acquisition
Relocation
Retrofitting
Ct22RTLINR2FAY 3

3. Public Education an&lwareness

Public education and awareness actions are those actions that will inform and remind the public about
hazards and the actions they can take to avoid potential damage and injury as a result of a hazard.
Example education activities include:

= =4 =4 -8 -8 -4

4.

Community outreach projects

Hazard area maps

Regiomal and community websites

Displays at public events and public facilities
Real estate disclosure

Educational programs in schools

Natural Resource Protection

Natural resource protection actions are actionatheduce the intensity of hazard effects and improve
the quality of the environment and wildlife habitats. Examples of natural resources protection actions
include:

= =4 =4 =4

Erosion and sediment control
Wetland protection
Expanding public open space
Environmentatestoration
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5. Emergency Services Protection

Emergency services protection actions are actions that will protect emergency services before, during,
and immediately after an occurrence. Examples of emergency services protection actions include:

Protectionof warning systems

Protection of critical facilities

Protection of infrastructure, such as roads, which are needed for emergency response
Emergency response training and exercising

Evacuation planning and management

=A =4 =4 =8 =4

6. Structural Projects

Structural projecs are actions that will control the hazard and directly protect people. Exaroples
structural projects include:

Diversion of stormwater

Channel modification

Dams

Diversions / detention and retention basins

= =4 =4 =4

Implementation of Mitigation Actions

The actims shown in the following table were identified from analyzing the needs and problems that
were expressed by community parpeints and analysis conducted in the update of the plan. A Regional
Action Plan is included in this Montachusett Hazard Mitigaltan which identifies actions that can be
carried out throughout the Region and are not specific to any single jurisdidtiyn Priority Actions

are defined as actions thahould be initiated withirone year Medium Priority Actions are defined as
actions that should be initiatedithin 2 years; and,.ow Priority Actions should be initiatedthin the

next 3 to 5 yearsSpecific actions to be undertaken at the community level are specified in the Local
Action Plans presented Bection entitled Mitigation Action Plans/STAPLEE.

Regioral Mitigation Action Plan
Type of Description Implementation Timeframe/Priority | Resources/
Natural of Action Benefit Responsibility Funding
Hazard
Flood Incorporate New FEMA Montachusett 2017 Federal
Rdated new FEMA maps would | Regioml Planning 2020Medium Emergency
Hazards | floodplain be more Commission (MRPC Management
data and accurate and | Mass. Emergency Agency (FEMA)
maps into allow for a Management
existing and | more accurate| Agency (MEMA),
future assessment of| Municipalities
planning flooding risks
efforts.
Flood Work with Having an Municipalities 20152020QHigh MA Department
Related scientists, accepted of Environmental
Hazards | engineers and| methodology Protection (DEP)
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regulators to | in reszing and Federal
establish an | stormwater Environmental
accepted systems will Protection
methodology | eliminate the Agency (EPA)
to resize uncertainty of
stormwater determining
infrastructure | properly sized
systems
Flood Provide Onssite bylaws| MRPC, Municipalitie§ 2017- MA Department
Related technical will help 2020Medium of Environmental
Hazards | assistance to | reduce the Protection (DEP)
communities | amount of and Federal
to develop runoff and Environmental
bylaws that reduce the Protection
require on load on Agency (EPA)
site stormwater
containment | systems, thus
of reducing the
stormwater risk of
flooding
All Natural | Periodically Periodically MRPC, MEMA 20152020QHigh FEMA
Hazards | update the updating this
Montachusett | plan will
Hazard enable
Mitigation communities
Plan to bemore
aware of
hazards as
well allow
them to
maintain
grant
eligibility
All Natural | Identify Identifying MRPCRegioral 2017 FEMA, Homeland
Hazards | cultural cultural Emergency Planning 2020Medium Security
resources resources that| Committees (REPCs
within are in areas MEMA, Central
hazardprone | prone to RegionHomeland
areas hazards will Security Advisory
assistin Council (CRHSAC)
informing
communities
and other
interested
parties of
potential
hazards
Wildland | Review By reviewing | Municipalities 2017 Municipal Staff
Fire factors the factors 2020Medium
affecting risk | related to
to wildfire wildfires, a

more accurate
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assessment of
where
communities
are vulnerable
can be

developed
All Natural | Review By reviewing | Municipalities 2017 Municipal Staff
Hazards | building building 2020Medium
codesand codes, a
impact on better
disaster understanding
resistance as | of structural
well as age of| vulnerability
housing can be
developed
All Natural | Review Continuing to | Municipalities/MRPC 2017 Municipal Staff
Hazards | vulnerability | review and 2020Medium FyYyR awt/
of Regionto refine our Comprehensive
hazards Regiof2 a Econome
vulnerability Development
to hazards Strategy Update
and how they funded by the
have changed federal Economic
over time will Development
provide Administration.
greater
guidance on
future plan
updates
All Natural | Review Review of Municipaliies/MRPC| 2017 Municipal Staff
Hazards | development | development 2020Medium YR awt/
trends within | trends can Comprehensive
Regionand help assess Economic
communities | the Development
effectiveness Strategy Update
of mitigation funded by the
federal Economic
Development
Administration.
All Natural | Provide Technical Municipalities/MRPC 2017 awt/ Qa 5
Hazards | technical assistance to 2020Medium Local Technical

assistance to
municipalities
in
GIS/mapping,
data
collection and
analysis, and
technical
planning
resources in
support of

municipalities
can take many|
forms. MRPC
strives to
provide a full
range of
technical
support to its
member
communities,

Assistance (DLTA
programfunded
by the
Commonwealth
of Massachusetts
and other funding
sources as
available
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local hazard | dependng on
mitigation need.
efforts

*Unless otherwise notedMunicipal Resources/Funding consists of elected/appointed boards and commissions and municipal staff whose
positions are funded through local taxes

6. Community Profiles

Community profiles for all 23 communities in the Montachusgggionfollow.

Ashburnham Natural Hazard Risk Assessment

2 KAt S (KA& | yy $rficafaildiezifobdingSNdsdessnfenexistidg protections and

mitigation strategy in the communiyy Y2 NB RSGFAf SR RS&AONR LI Acdt@ 2F S|
region andts communitiesand summary ofvulnerabilitycan be locatedin the regional section entitled

a4. Identification of Natural Hazardklentifying and Profiling Hazards

Community Profile

The Town of Ashburnham is located in North Central Massachusetts, bordered by Rindge, and New
Ipswich, New Hampshire on the north, Winchendon on the west, Gardner on the southeast, Westminster
on the south, and Fitchburg and Ashby on the east. Ashburnea®nniiles northwest of Fitchburg, 31
miles north of Worcester, 55 miles northwest of Boston, and 200 miles from New York City.

The town of Ashburnham covers an area of 41.00 square miles and has a residentipopfl#:081,
according to the2010 US énsus. The population density is 148 people per square mile. There are 2,599
housing units in the town with an average household size of 2.75. The median age of residents is 40.

The Town of Ashburnham is a typical New England community. Forests, deetiatiing hills and

farmland characterize the landscape. It is known as "The Town of Many Lakes." The town has over 20
lakes, eight of significant size. These lakes draw vacationers antinpantesidents from all parts of the

Northeast. During a summeveekend, the population of the town can double. Incorporated in 1765, the

town grew from a farming settlement into a mill town noted for furniture manufacturing by the mid
MynnQae Ly FRRAGAZ2Y (2 AG& yI (dzNI s poefaratny 8chool,! & K 6 dzN
Cushing Academy, which draws its 400 students from all over the world. The largest employer in the town

is Cushing Academy.

Critical Facilities

Ly 3SySNIf dzal 3Sx GKS GSNXY AGaONRGAOI Tt reForOthetr A GAS&E
improvements that, because of their function, size, service area, or uniqueness, have théghdten

cause serious bodily harm, extensive property damage, or disruption of vital socioeconomic activities if

they are destroyed, damaged, otlifeir functionality is impaired.

Critical facilities commonly include all public and private taslithat a community considers essential
for the delivery of vital services and for the protection of the community. They usually include emergency
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respanse facilities (fire stations, police $itans, rescue squads, and emergency operation centers [EOCs])),
custodial facilities (jails and other detention centers, ldagn care facilities, hospitals, and other health
care facilities), schools, emergencyehars, utilities (water supply, wastewater treatment facilities, and
power), communications facilities, and any othesets determined by the community to be of critical
importance for the protection of the health and safety of the population. These# effects of damaged
critical facilities can extend far beyond direct physical damage. Disruption of health care, fire, and police
services can impair search and rescue, emergency medical care, and even access to damaged areas.

The number and nature diritical facilities in a community can differ greatly from one jurisdiction to
another, and usually comprise both public and private facilities. In this sense, each community needs to
determine the relative importance of the publicly and privately ownetilitges that deliver vital services,
provide important functions, and protect special populatioBsurce: Federal Emergency Management
Administration, Risk Management SeriBgsign Guide for Improving Critical Facility Safety from Flooding
and High Wind, FEMA 543, January 2007.

A list of the critical facilities within the community is shown in T&Ble This data was obtained from the
O2YYdzyAleQa [/ 2YLINBKSY aAi @ SCEMY ShdHafayvasaherarevigwed I8/ Yh8 vy (i
Emergency Management Bitor. These facilities were digitized into GIS and used for determining
vulnerability to the various hazardsThe map that follows entitted FEMA Q3 Flood Zones and Critical
Infrastructuredepicts Critical Facilities in the community.

Table 3: Critical Facilities
Feature Type Name

Address

Ashburnham Town Hall 32 Main Street
CampWellville Inc.

Upper NaukeagReservoir
Ashburnham Country Store, Inc
Camp Slit Rock
CampWinnekeag

Camp Qollier

City/Town Halls
Public Water Suppty

DPW Facilities

Ashburnham Highway Department

19 Central Street

Early Education
Childcare Facilities

Just Like Home

33 Main Street

Larsen,Heidi 53 Westminster Street
Laurie, Janice 87 Hunter Avenue
Hamilton, Judy M. 3 Cross Street
Rittberg,Wendy 13 SSchool Street

The Birchwood School

120Hunter Avenue

Little People Nursery School

64 Main Street

Elderly Housing

Ashley Court Apartments

27 School Street

Electric Substations

Ashburnham Municipal

48 Turnpike Road

Emergency Shelters

BriggsElementary School

96 Williams Road
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Cushing Academy

39 School Street

End of Life Facilities

Cushing Academy, lorio Arena

39 School $tet

Saint Dennis Cemetery

New Cemetery Old Nims Rad
Meetinghouse Hill Cemetery Hastings Bad
Emergencyperations
Centers Ashburnham Police Station 99 Central Street
Veteran's Memorial Bldg. 12 Memorial Drive
Fire Ashburnham Fire Station 99 Central Street

HazMat Sites

Cushing Academy, lorio Arena

39 School $tet

Flo Chemical

20 Puffer Street

Ashburnham/Winchendon Water Fiition
Plant

204 Lake Road

Hospitals

McleanAmbulatory Treatment Center at
Naukeag

216Lake Road

Other Critical Facilities

Mr. Mike's Mobil Gardner Hill Bad
Roy Bros. Propane Tank Farm Gardner Hill Bad
Flo Chemical 20 Puffer Street
Roy Bros. Qil Gardner Hill Bad
Cell Tower #1 Old County Bad
Cell Tower #2 Kallinen Rad
Cell Tower #3 Byfield ®ad

Other Government
Buildings

Ashburnham Highway Department

17 Central Street

Ashburnham MuitipalLight Plant

24 Williams Road

Stevens Memorial Library

20 Memorial Drive

Ashburnham Water Tank #1

Ashburnham Communication Towers

Ashburnham Post Office

123 Central Street

Veterans Memorial Building

Ashburnham Water Tower #2

Gardner Hill Bad

Police

Ashburnham Police Station

99 Central Street

School

Briggs Elementary School

96 Williams Road

Cushing Academy

39 School Street

Potable Water
Treatment Plants

Ashburnham/Winchendon Water Fiition
Plant

204 Lake Road

*As stated in 310 CMR 22.0Pablic Water System means a system for the provision to the public of

piped water for human consumption if such system has at least 15 service connections or regularly

5SNBSa ky

F dSNJ 38

2F G fSFEad
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A VIR 2084). R dzl ¢

Montachusett Region Natural Hazard Mitigation Plan 2015 Update

59

~

a

RIAf



Ashburnham, MA:

RINDGE, NH

'DATA SOURCES: MassGIS, MassDOT, the Toan of Ashburrham and
the MIRPC. DISCLAIMER: The information dapicted on tis map is foe
planning puposes coly. Al data are ropresentationol and are ot
adequate for boundary defniton, regulatory inerpretation, or parcel-
based analyss.

PREPAREDBY.

Mortachusatt Regionsl PLanning Commission
615 Departmet, June 2014
1427R Water Street
Fitehburg, WA 01420

FEMA Q3 Flood Zones &

: wwwswedl  Critical Infrastructure

N

GIASONROAD,

FITCHBURG

*“Critical Infrastructure data were derived from various
sources including MassGIS, MassDOT, MEMA, MA DCR, MA
Dept of Early Education & Care, MA DPH, MART, MRPC and
the Town of Ashburnham

EEMA Q3 Flood Zones:

| * Special Flood Hazard Area (SFHA) boundary information conveyed by Q3 Flood Data files was developed

to overlay USGS 7.5-minute topographic maps at a scale of 1:24,000. Thus, Q3 Flood Data cannot be
assumed to have an accuracy of better than 40 feet. Due to other limitations, the Federal Insurance

(Fl that using GIS technology and Q3 Flood Data generally
be made only when structures are located 250 or more feet outside an SFHA boundary.

** A 100 Year Flood is considered to have a 1.0% chance of being equaled or exceeded in a given year.

Legend
@ Critical Infrastructure™*

“ — Community Boundaries

Roadways

-~ US & State Routes

- Other Roads

RailLines

- Active RailLines

Water
Streams & Rivers
Intermittent Stream
Lakes, Ponds & Reservoirs

FEMA Q3 Flood Zones*

@B 100 Year*
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Flood Prone Areas

Particular areas within the community where the risk of flood areas are or could occur were determined

at the first meeting of the Ashburnham Local Hazard Mitigation Team held on April 2, 2012. This

informationcanbefdzy R 2y ! &Ko dz2NYy KFYQa [20Ff 1 IFTFENR al Ll KA

entitled Risk Assessment

Flooding Vulnerability Assessment

An analysis of the Flood Insurance Rate Map (FIRM) flood hazard area maps indicates that there is a
total of 3434.38 aars of 100year floodplain within Ashburnham. This amounts to 13.10% of the total
town. Based on additional analysis, 65.54 acres (1.91%) of the floodplain are developed. Currently there

are 172 structures in the floodplain which is about 4.28% of the &ttattures in the community. The

buildings are then multiplied by the building value, as determined by the MA Department of Revenue, to

come up with a potential loss of $124,518,8&%cluding dams and bridges there are there are no
critical facilities wthin the 100 year flood zone.

Since the initiation of thé&ational Flood Insurance ProgrdMFIP) two flood insurance claimis the
Town of Ashburnham have been made totaling $5,198.83 in paym&aterding to (NFIRjata;there
are no repetitive loss properties in Ashburnha®tatistics from the NFIP BureauNet indicate in the
town of Ashburnham there are 20 flood insurance policies in force.

Floodplain Management and Compliance with NFIP

The town supports floodplaimanagement activities in an effort to meet compliance of the National
Floodplain Insurance Program. These efforts include:

f LYLX SYSyGAy3 GKS a! 2S{iflFryRa tNRGISOUAZY |
regulating development and activity withinghwetlands buffer zonand regulating stormwater
and other point source discharge.

1 Implementing the Town Flood Plain District Bylaw regulating development in the floodplain
district.

1 alAydGlAy GKS ¢26yQa [26 LYLI OO0 5@d&hiremavsS y

and procedures to control the adverse effects of increased-gdestlopment stormwater runoff
and nonpoint source pollution associated with new development and redevelopment.

1 Continued maintenance of municipal stormwater drainage systenchvimcludes regular
cleaning of catch basins, storm drains and culverts.

1 Continued maintenance of public water bodies to reduce flooding caused by erosion and water

displacement.

1 Enforcement of the Open Space Residential Bylaw which mitigates possibliadl@vents by
designating protected open spawéthin a development which in turtreats stormwaterrunoff
through the means of natural infiltration.

The map that followentitled FEEMA Q3 Flood Zondspicts the 100 year flood zones in the community.
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RINDGE, NH

QBLEYROAD

TSN

: Ashburnham, MA:
' FEMA Q3 Flood Zones

NEW IPSWICH, NH

wg -
gir-
'
I |
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- 1
- |
1
1
1
1
]
)
JFITCHBURG
]
N
X 1
'
Legend
“ — Community Boundaries
Roadways
GARDNER \ \ -~ US & State Routes
: 4 P “ N WESTMINSTER - Other Roads
DATA SOURCES. MssGiS. MassDOT. the Town of Ashburrtiam and ’ / e
the LRPC. DISCLAIMER The nform:ion depiclod on e map it foc 1 J RailLines
plaming puposes ooy ANl data are representatonal and we Mol /
>dequits for boundary defbon, requiatory Ftoprebaion. o parcek / x - Active RailLines
based malyus. /‘" FEMA Q3 F Water
reeaseoer
*-'-::"-‘":_‘:“" . /’ * Special Flood Hazard Area (SFHA) boundary mformation conveyed by Q3 Flood Data files was developed Streams & Rivers 1
e ] 10 overlay USGS 7 5-minute topographic maps at a scale of 1:24,000. Thus, Q3 Flood Data cannot be Intermittent Streat ™
Frcaurg i £ assumed to have an accuracy of betier than 40 feet. Due 1o other imitabons, the Federal Insurance sk m
Phorm: STBUSTITG bt i iy / (FIA) that g GIS technology and Q3 Flood Data generally Lakes, Ponds & Reservoirs
it mrpeguere oy 7 be made only when structures are located 250 or more feet outside an SFHA boundary FEMA Q3 Fl Zones®
0 05 | 2 " ood
L] e I ) A 100 Year Flood is considered to have a 1.0% chance of being equaled or exceeded in a gven year - 100 Year
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Structurally Deficient Bridges Over Waterways
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Ashburnham does not have any bridges over water tnatOf | 8 &8 A TA S
RSTAOASY (¢ o

Hazard Potential of Dams

The DCR Office of Dams Safety Bgtdams in the Town of Afurnham as shown in Talkild. Lower

Naukeag Lake, Upper Naukeag Lake, Winnekag Lake and Lake Wampanoag Dams are classified as high
hazard. Lake Watati€actory Village PondVhitney Pond and Wallace Pond Dams are of significant

Hazard.

Classifications for potential hazards are in accordance with the chart below.

Hazard Potential Classification
High Hazard Refers to dams located where failure will likely
cause loss of life and serious damage to home
industrial or commercial fadiles, important
public utilities, main highway(s) or railroad(s).
Significant Hazard Refers to dams located where failure may caus
loss of life and damage home(s), industrial or
commercial facilities, secondary highway(s) or
railroad(s) or cause interrtiipn of use or service
of relatively important facilities
Low Hazard Refers to dams located where failure may caus
minimal property damage to others. Loss of life
not expected.
Source: MA Department of Conservation and Recreation Office of Dam Bafet

High hazard dams must be inspected every two year, significant hazard every five years, and low Hazards
dams every 10 years. Owners of dams are responsible for having their dam inspd@le€hapter 253

and 302 CMR 10.00 requires that dam owners prepmaintain and update Emergency Action Plans for

all High Hazard Potential dams and certain Significant Hazard Potential dams.

Nonjurisdictional dams are naoegulated by the @ice of Dam Safetygr under their jurisdiction. Typically
these dams areinder 6 £et in height and/or under 15 acrfeet in storage and do not have an assigned
'Hazard Code'. Dams owned and regulated by the Federal Government are also tgpiegliysdictional
but DO haveaanassigned Hazard Code

Table 2. Dams¢ Ashburnham

Town Dam Hazard Code Owner
Ashburnham | Lower Naukeag Lake Dam High Hazard Public
Ashburnham | Upper Naukeag Lake Dam High Hazard Public
Ashburnham | Winnekeag Lake Dam High Hazard Private
Ashburnham | Lake Wampanoag Dam High Hazard Private
Ashburnham | Sunset_ake Dam Low Hazard Private
63
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Ashburnham | Marble Pond Dam Low Hazard Private
Ashburnham | Stodge Meadow Pond Dam Low Hazard Private
Ashburnham | Lake Wampanoag North Dike Low Hazard Public
Ashburnham | Swimming Pool Dam N/A Private
Ashburnham | Farm Pond Dam N/A Private
Ashburnham | Old Saw Mill Pond Dam N/A Private
Ashburnham | Lathe Mill Pond Dam N/A Private
Ashburnham | Ward Pond Dam N/A Public
Ashburnham | Jack Wickman Pond Dam N/A Private
Ashburnham | Swimming Pool Dam N/A Public
Ashburnham | Old Tannery Roadond Dam N/A Public
Ashburnham | ** Old Foster Road Mill Dam N/A Public
Ashburnham | Lake Wampanoag Little Dike N/A Private
Ashburnham | Lake Wampanoag Northeast Dike N/A Private
Ashburnham | High Street Dam N/A Public
Ashburnham | Lake Watatic Dam SignificantHazard Public
Ashburnham | Factory Village Pond Dam Significant Hazard Private
Ashburnham | Whitney Pond Dam Significant Hazard Public
Ashburnham | Wallace Pond Dam Significant Hazard Private

*N/A ¢ Information not available as the dam is njumisdictional.
**This dam is owned bpshburnhanbut located inwWinchendon

Risk Assessment

As previously statedotated in Section 4. Identification of Natural Hazatdentifyingand Profiling
HazaR & theXe isadescription of each identified haza@dspact on the region and its communities as
well as an overall summapf vulnerability Based on the regicwide hazards identified in this plamnd
the assessment of risks by the Town of Ashburnhidue town considers itself to be athagh riskfor
Heavy Rain, Beavers, Heavy Snow, Ice Storms, and Blimpaketate riskfor snow melt, dam failure, ice
2l'Yyar KAIK gAYyRaIZ KdAdzZNNAOFySas
fire, drought, extreme temperature, and earthquakésy riskfor landslides and of couraenlikelyfor
tsunami.ThisY F2NX I GA2y A& R20dzYSYGdSR Ay ! AKodaNY Kl YQ&
obtained from participants at the Ashburnham Local Hazard Mitigation Tdaeting heldon April 2,

2012.

Also discussed at this meeting were the hazards that affect eaoimunity and the identification of
specific problem areas in the community that need to be addressed. This included the identification of
new hazards that were determined to posethreat or community vulnerability which are detailed in

I & Ko dzNJY/ K [ HgzAards May o khé following pagelhe entire community is equally at risk ttoe
F2tt26Ay3 KIFT I NRAY | S @geé NIAYyI ayz2g YStaz A0S
snow, ice storms, blizzards, major urban fires, wildland firggeme temperaturesearthquakesand
landslides
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Ashburnham Natural Hazard Matrix

Natural Hazard Likelihood of Location Impacts Hazard Index
Occurrence

Natural Hazard Separated by Flood3 = Highly Likel]3 = Regional/State |4 = CatastrophijRanking Determined by

Atmospheric Related and Winter |2 =Possible |2 =Multi 3 =Critical Combining the Likelihood

Related, Other Natural Hazards, arj1 = Unlikely Community/Regiona§2 = Limited Location and Impacts of

Geologic Hazards 1 = Local/Town 1 = Negligible [Natural Hazard

Flood-Related Hazards

w eavy Raln 3 2 2 7

W {y26 aSti 2 2 2 6

w am Faillre 2 2 4 8

W LOS WI Ya 2 1 3 6

® . SI 9SNK 3 1 2 6

Atmospheric Related and

Winter Related Hazards

w igh Winds 2 1 2 5

w urricanes 2 1 4 7

w ornados¢ 2 1 4 7

w 2NQSH adSNa 2 1 3 6

w evere Th{inderstorms 2 1 2 5

w eavy Snéw 3 2 3 8

w ce Storm& 3 1 3 7

w DEATTENR 3 2 3 8

Other Natural Hazards

W al22NJ ! Nb+ly CRNXa 2 4 8

w ildland Fire 2 2 4 8

w 5NER dza K i 2 2 3 7

w  xtreme Témperatures 2 2 3 7

Geologic Hazards

w arthquakes 3 4 9

w andslidep 1 1 4 6

w ¢adzyl YA 1 2 4 7
Key
Highly likely: 90 to 100 percent probability of occurrence in the next year or a recurrence interval of less than 1 year.
Possible: 10 to 90 percent probability of occurrence in the next yeaa recurrence interval of 1 to 10
Unlikely: IEI::;StHan 10 percent probability of occurrence in the next year or a recurrence interval of greater than 11 year|
Catastrophic: Immediate orset or extended duration of event, resulting in catastrophic damage and uninhabitable conditions.
Critical: Fast speed of onset or long duration of event resulting in devastating damage and loss of services for weeks or
Limited: Moderate speed bonset or moderate duration of event, resulting in some damage.
Negligible: Slow speed of onset or short duration of event resulting in little to no damage.
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