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1. Introduction and Overview

Background

A natural hazard is defined as “an event or physical condition that has the potential to cause fatalities,
injuries, property damage, infrastructure damage, agricultural loss, damage to the environment,
interruption of business, or other types of harm or loss (MEMA & DCR, 2010)”. The Federal Disaster
Mitigation of Act of 2000 requires all municipalities that wish to be eligible to receive FEMA hazard
mitigation grants (see http://www.mass.gov/eopss/agencies/mema/hazard-mitigation/) to adopt a local
hazard mitigation plan and to update the plan every five years. A community plan identifies actions to
be done now to help alleviate disaster conditions in the future. The Commonwealth of Massachusetts 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 mitigation plans on their own. The State is therefore
enlisting the help and technical assistance of the 13 Regional Planning Agencies (RPAs) across the state.
The Montachusett Regional Planning Commission (MRPC) was created in 1968 under MGL Chapter 408,
Sections 1-8; per the statute MRPC is a Regional “planning district” and a “public body corporate”, per
section 3 of MGL Chapter 40B. RPA’s regularly work on projects on Region-wide importance, and the
State is asking them to work with the municipalities in their Region and to prepare one overarching
mitigation plan for the Region that includes data for each jurisdiction. The 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 2008 Montachusett Region Hazard Mitigation Plan. The 2008 Regional Plan
had annexes for each individual community. The updated Plan remains a Multi-Jurisdictional Plan and
includes information on all 22 participating communities as well as Devens.! Where 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 as part of the 2015 update of the 2008
Hazard Mitigation Plan. This included updating the planning process, hazard identification, community
assessments, and evaluating and revising action items.

The purpose of this 2015 plan is to identify hazards within the Montachusett Region along with specific
locations and vulnerability, and to establish a mitigation strategy to reduce risks. Addressing hazards
before they occur is the best way to minimize impacts. This plan was created to achieve the following
goal for the Montachusett Region: To reduce the loss of or damage to life, property, infrastructure, and
natural and economic resources from natural disasters.

The preparation and implementation of this Montachusett Region Natural Hazard Mitigation Plan 2015
Update will not only make funding sources available to implement the mitigation initiatives when

! Devens, Massachusetts is an unincorporated village and census-designated 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 1996. Throughout this Plan, where possible,
specific data is reported for Devens. However, 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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eligible but also mitigation directly related to disaster recovery. This plan emphasizes actions to be taken
now to reduce or prevent future disaster damages. This plan assists the community by developing
policies and programs before a disaster occurs. If 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 reconstruction. This plan will also facilitate the receipt of post-disaster
state and federal funding because the list of mitigation initiatives is already identified, reducing
vulnerability to disasters by focusing limited financial resources to specifically identified needs, and
connecting hazard mitigation planning to community and Regional planning where possible.

Geographic Area
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The geographic area of this Plan is the Montachusett Region. Montachusett is a Region of 675 square
miles located in north central Massachusetts, due west of Boston.

Twenty-two communities and Devens participated in the development of this plan (See Figure 1). Those
communities are: Ashby, Ashburnham, Athol, Ayer, Clinton, Gardner, Fitchburg, Groton, Harvard,
Hubbardston, Lancaster, Leominster, Lunenburg, Petersham, Phillipston, Royalston, Shirley, Sterling,
Templeton, Townsend, Westminster and Winchendon.

Montachusett Region Natural Hazard Mitigation Plan 2015 Update 2



The Region is bordered by New Hampshire to the north, metropolitan Worcester to the south, Franklin
County to the west and metro Boston to the east. Most of the Region’s topography consists of rolling,
hilly terrain ranging from 1800 feet above sea level, on Mt. Watatic in Ashby, to 840 feet on Phillips
Brook as it flows into the City of Fitchburg. The Region was formed over thousands of years of geologic
activity and climate change. Alternating periods of volcanic activity, shifting faults and erosion led to the
formation almost 600 million years ago, of the igneous and metamorphic rock that is characteristic of
the terrain. One of the most important Region-wide assets is its large quantity of open space. Large
constructed lakes and natural bodies of water add to the Region’s rural character. Both open pastures
and steep, rock slopes characterize a great deal of the land.

2. Planning Process

The planning process was revised as part of the Hazard Mitigation Plan Update. The MRPC worked with
the participating communities and coordinated the development of this plan. All twenty-two
communities and Devens participated in the development of this plan. It should be noted that the
community of Devens did not participate in the 2008 plan but did participate in the development of
this plan. In 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 relevant local, 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 Energy Plans, CEM
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 guidance on developing a Hazard
Mitigation Plan and the regulations that guide the development of the plan. While MRPC GIS staff met
individually with each community’s Emergency Management Director to update a listing of critical
facilities, each community was expected to attend one Regional Meeting and three Community
Meetings. These Meetings are as follows:

Regional Meeting: MRPC began the process by convening a Regional meeting with all participating
communities. This event included a welcome and introduction, the Commonwealth’s Perspective on
Hazard Mitigation and Hazard Mitigation Planning (presented by Sarah White, Acting MEMA Region 1
Manager and State Hazard Mitigation Planner), an Introduction to the Planning Process for the Hazard
Mitigation Plan Five-Year Update by MRPC staff, followed by Questions and Answers from Local
Emergency Management Directors, other interested officials and the general public. The Regional
Meeting was held on January 31, 2012. Community Meeting #1: After the Regional Meeting, a 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 addressed within the plan including any newly identified hazards
that have been determined to pose a threat — see Appendix A for Meeting Agenda. For example, wildfire
risk has increased due to the December 2008 Ice Storm. This resulted in an update of the previously
produced Hazard Maps based on updated hazard identification and assessment. Community Meeting
#2: Follow-up meetings were then held in each community to discuss and update existing protection and
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mitigation measures and goals and objectives— see Appendix A for Meeting Agenda. Community
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 City Council meeting. The context of these meetings can be found in the power-
point presented by MRPC contained in Appendix A. After presentation to individual communities, the
draft Plans were posted on MRPC’s website www.mrpc.org for public review and comment.

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 meetings can be
located 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/participate. For every meeting,
notices/agendas were posted in each community by City and Town Clerks pursuant to MGL Chapter 30A,
Sections 18-25. In 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 the public meeting. Notices may be posted on a bulletin board, in a loose-leaf 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 all hours in or on the municipal building in which the
clerk’s office is located. For those who could not physically attend, some meetings were televised on the
local communities’ public access TV stations.

It should also be noted that status reports on the development of the plan were 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 of every 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
Commonwealth’s 13 Massachusetts Regional Planning Agencies also receive copies of MRPC meeting
agendas/minutes that contained a monthly status report of this project. This effort enhanced project
awareness throughout the Montachusett Region and the Commonwealth of Massachusetts and notified
anyone interested in participating including agencies involved in hazard mitigation activities, agencies
that have the authority to regulate development as well as other interests such as businesses, non-
profits, etc. to have an opportunity to participate in the planning process.

Upon completion of 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 comments (the Plan was posted on
MRPC’s website mrpc.org. See Appendix A. Abutting communities 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;
Fitzwilliam, 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 plan. Comments were made during the public
presentation meetings with communities and in some cases emails were sent from the municipal
officials and interested residents to the MRPC. Relevant comments were reviewed by MRPC staff and
incorporated into the Plan. Narrative in Section 3. Regional Profile and Section 6. Community Annexes
were amended as a result of comments received. The final Update of the Hazard Mitigation Plan was

Montachusett Region Natural Hazard Mitigation Plan 2015 Update 4



then be forwarded to the Massachusetts Emergency Management Agency (MEMA) and the Federal
Emergency Management Agency (FEMA) for their review and 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 implementation. The implementation of the Hazard Mitigation Plan will
begin following its approval by MEMA and FEMA and formal adoption by the Mayor in the cities, Board
of Selectmen in the towns and Vice President of Operations of Devens. Municipal departments 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 plan. The measure of success of the
Hazard Mitigation Plan will be the number of identified mitigation strategies implemented. In order for
the municipalities and Devens to become more disaster resilient and better equipped to respond to
natural disasters, there must be a coordinated effort between local officials, appointed bodies,
employees, Regional and state agencies involved in disaster mitigation, and of course the general public.

Plan Maintenance and Public Participation:

Emergency Management Directors of the Emergency Management Departments in all communities plus
Devens will be responsible for leading efforts to monitor, evaluate and update the community’s plan
and communicate with MRPC regarding plan maintenance progress. Assisted by the MRPC, EMD’s will
continue public participation in the plan maintenance process and the general public will be invited to
participate and provide feedback over the next five years. The final plan will be on each participating
community’s website (and MRPC’s website) and it will be noted on the website that comments will
always 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 actions that have been completed over the prior year. EMD’s in each participating
community will monitor the status of the identified mitigation actions and 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 News, 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. These annual 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 up of EMD’s, Town
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 Security Plans, 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
of 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 Plan into 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
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Transportation Plan as well as the region’s Comprehensive Economic Development Strategy (CEDS).
Each community did not incorporate the 2008 Natural Hazard Pre-Disaster Mitigation Plan into 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, as resources
allow, with the next update being due during the year 2020. Work on the update of the plan will begin in
2018. MRPC will apply to FEMA Pre-disaster mitigation grant program in 2017 for funding to update this
plan. The update will focus on evaluating the success and any shortfalls associated with this plan. 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 added. Similar to this plan
update, additional hazards data will be researched and it 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 individuals, and interested
organizations will remain a priority.

3. Regional Profile

Montachusett Region is comprised of three cities, 19 towns, and the unincorporated village of Devens.
Montachusett is a Region of 675 square miles located in north central Massachusetts with a population
of 236,475 (2010 U.S. Census). The cities and towns that comprise the Region lie in “North Central
Massachusetts” due west of Boston. While the Region is mostly rural, well-defined 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 the Region’s most populous communities, and also make the largest
contribution to the Regional economy.

The Region’s topography is dotted by high peaks such as Mount Wachusett and Mount Watatic and
other rolling hills typical of the New England landscape. Three watersheds, namely the Chicopee River,
Millers River and Nashua River, other streams, mountain paths, rail-trails, 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 linking Boston to Albany.

The area has been blessed to be able to experience four distinct seasons each year (summer, fall, winter
and spring). Businesses and residents in the Region can take full advantage of mountain biking, camping,
canoeing, hiking, angling and picnicking in the summer, promoting tourist-related activities such as the
sale of apples and pumpkins at local apple orchards in the fall, skiing, snowmobiling and ice-fishing in
the winter and the re-start of outdoor activities in each succeeding spring.

Multiple land uses exists within the Montachusett Region including residential, mixed use (i.e.
downtowns, central business districts and village centers), commercial, residential, and protected open
space. Municipalities are making concerted efforts to preserve natural resources and open spaces while
still fostering residential, commercial and industrial developments.

Population and Employment

Population: The 2010 Census recorded 236,475 residents in the Region, a 3.7% increase in its
population from the year 2000. Since 1960, the Region’s population as a whole has continued to grow.
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This trend can be seen to the right.

Table 1 below indicates that the Region has been growing
since 1960. Most communities have seen population
increases in recent years. In fact, just three communities in
the Region experienced a decrease in population between
the vyears 2000 and 2010: Gardner, Townsend and
Leominster. Communities that experienced the largest
percentage increase in population since 2000 were
Templeton (17.9%), Shirley (13.1%), Hubbardston (12.1%)
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and Groton (11.5%). Prior to the Devens Restructure in the 1990’s, Devens military population was
divided among the communities of Ayer, Harvard and Shirley. Devens is no longer an active military

installation with any significant military population.

Table 1: Population in the Montachusett Region from 1990-2010

Community 1960 | 1970 | 1980 | 1990 | 2000 | 2010 | '80-90’ % | '90-00'% | 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 Change
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%
7
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Westminster | 4,022 | 4,273 | 5,139 | 6,191 | 6,907 | 7,277 20.5% 11.6% 5.4%
Winchendon | 6,237 | 6,682 | 7,019 | 8,805 | 9,611 | 10,300 | 25.4% 9.2% 7.2%
TOTAL 182,077|199,296 |202,557|223,865(228,005|236,475| 10.5% 1.8% 3.7%

Source: U.S. Census Bureau & Massachusetts 2010 Population and Housing Unit Counts,

Employment:

US Department of Commerce, Economics and Statistics Administration

The Region continues to undergo diversification of its economy. Following national and
state trends, for decades, there has been an 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
Regional efforts to boost tourism in the Region. New types of manufacturing jobs are anticipated to be
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 the health care and hospitality

sectors.
Table 2: Employment by Community and Sector

>

AGR/ PRO, ART/ £

FOR/ TRN/ FIN/ | scl, | EDU/ | ENT/ 2

FIS/ WAR/ INS/ | MGN/ | HLTH/ | REC/ T £

Community MIN | CONS | MFG | WS RT UTL | INFO | RE | WMS sS FDS [OTHR | PA | S & 8
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
Devens* 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 47 163 | 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

8
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Royalston 6 60 98 19 57 9 6 15 52 141 42 13 51 569
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 'S Wholesale

Source: American Community Survey

*According to Dunn & Bradstreet, Mass Development and MA Labor Market Information, the total
amount of Jobs in Devens (which overlaps the communities of Ayer, Harvard, and Shirley) is 4,030.

Table 2 above depicts the number of employed by Sector and Community. There are existing clusters of
business in the Region. While the area once benefited from furniture and paper manufacturing, these
sectors have given way to the emerging polymers, plastics, metals fabrication and food processing
facilities supported by a business services cluster (e.g. finance, insurance and real estate). Education,
healthcare, and social services account for the most jobs in the Region, at 24.6%. The Region is
experiencing dramatic declines in manufacturing, a sector that has been so important to our Region’s
history and economy, only accounting for 15.9% of all jobs in the Montachusett Region. In 1990,
manufacturing jobs accounted for 29.4% of all jobs, and 24.4% in 2000. (1990 & 2000 U.S. Census)

The Region is 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 the Region, coming in a just 0.7%, with Information at second-lowest, at 2.2%.

Regional Land Use

The update of this plan does not reflect changes that have taken place in terms of development since
the 2008 Natural Hazard Mitigation Plan did not address this. Utilizing the most recent regional land use
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information available, data indicates that about 11% of the Montachusett Region is developed, primarily
for residential purposes (9%) followed much further behind by Commercial/Industrial development (1%)
and the transportation network (1%). Forested land makes up about 67% of the Region’s land use and
4% of the land is used for agricultural purposes. Wetlands and water bodies occupy about 13% of the
Region. Some of the densest areas of development are often situated along rivers where moving water
was once used to power paper and textile mills and other factories. The chart below displays the land
use in the Montachusett Region by percent and Table 3 depicts land use by each individual community.

Regional Land Use

Transportation
Wetlands & Waterlgy — \_
13% rL\ Othe
Agriculture 5%
0,
Comhirciall = Forest

Industrial _\\ = Residential
1% L — S

m Commercial/Industrial
m Agriculture
m Wetlands & Water

Residential _—~
9%
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Table 3: Land Use by Community

Forest Residentil Commercial &lndusfrial Agricultural Wetlands & Water Transportafion Other Total
Community Acres % Acres % Acres % Acres % Acres % Acres % Acres % Acres
Ashbumham 19428 | 7443% | 172 6.57% 53 0.20% 618 236% | 30 | 15.03% 7] 0.08% 42 169% | 26209
Ashby 120%]  78.25% 1166)  7.57% B 0.23% 891 578% 96| 5%4% 11 0.01% M2 220%|) 15406
Athol 16135]  75.57% 1885  8.83% 28 1.21% 4500 211% 1817 851% 126)  0.59% 682  319% 21352
Ayer U750 40.70% 86|  13.92% 59 853% 133 2.18% M9l 574% 91| 15.64% 809  13.29% 6082
Clinton 13%|  28.75% 26| 528% 125 26.36% 7 161% 80|  1.72% 106]  23.80% 560  12.48% 4647
Devens 1885  42.17% 41| 3.28% 41 5.39% 17 03% 07 9% 21 49%% 1551 34.70% 4470
Fitchburg 10403]  57.81% 78] 19.33% 9300 517% 900 511% 571 326% 20 1.64% 1381 T.68%| 17995
Gardner 8616]  58.50% 20600 13.98% 484 329% 07 2.09% 253 14.62% 166)  1.12% o3| 640% 14T
Groton 12421]  57.46% 275 13.76% 128 0.59% 1756)  8.12% 344 1541% 9 0.04% 93|  455%) 21617
Harvard 9463  5445% 1938 11.45% 000 115% 1489 8.57% 2443 14.06% 195 1.12% 1650]  9.50%| 17378
Hubbardston 20052]  74.62% 1285 4.78% 107 040% 93] 3.58% 367]  13.24% B 042% 876]  3.26%| 2687
Lancaster 9331]  52.10% 1541 8.60% 159 0.89% 1495 8.35% 473 1381% 23 1.25% 2088]  15.01% 17910
Leominster 9835 51.78% 4338 2284% 123 5.92% 500 2.74% 1617 851% 23 1.33% 1309)  6.89%| 18094
Lunenburg 99%|  56.29% 21%|  15.73% 28 140% 1374 7.74% 257 1215% 2 0.24% 1147|  646%| 17758
Petersham 29984]  68.65% 2 0.07% 622  142% 1011 231%] 11413 26.21% 0 0.00% 55|  1.21%|) 43675
Phillipston 12307]  78.06% 500 324% 2] 014% 24 1.80% 2368]  15.02% 64l 041% 2100 1.33%) 15766
Royalston 22386)  82.22% 662  243% 200 007% 653  240% 7] 11.08% 15 0.068% 4T5  1T4%| 21208
Shirley 6449]  63.38% 1214 12.52% 01 0.99% 32 375% 1043 10.25% 43 043% 862  867% 10175
Sterling 14l 51.81% 176 10.74% A8 1.23% 204 10.88% 4100 11.89% 79 1.38% 1233  6.08%| 20064
Templeton 13793 66.55% 1800 8.68% 29 1.06% 84 421% 251 12.79% M 151% 1065  5.14%| 2074
Townsend 15763 74.69% 2085 9.88% 158 0.75% 828 3.92% 1573 T45% 6| 0.03% 692  328% 21104
Westminster 16700 70.04% 1781 TAT% 240 090% 7520 345% 3083 12.93% 188 0.79% 1124)  4T2%| 23842
Winchendon 20452 72.44% 239 850% 21 0.80% 632  2.24% /2 N13% 200 0.07% 19|  421%| 28231
Source: (MassGlIS, 2010)
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Transportation Network

The Montachusett Region is served by several state numbered routes that provide accessible links to all
of the Region's communities. Of greatest importance to the area is Route 2, running east-west
throughout the entire Region. This is one of two limited access east-west highways in the state and
parallels the Massachusetts Turnpike in the center of the Commonwealth. This roadway provides the
area with a direct link to 1-495 and Boston in the east, and a connection in the west to 1-91 and the
western half of the state. Consequently, this highway is a major thoroughfare for the state as well as for
the Region. Additionally, in the time of an emergency, Route 2 would function as a major evacuation
route. The Region's major urban communities, Fitchburg, Leominster and Gardner, all border Route 2.
The section of Route 2 from Phillipston to Athol in the MRPC Region was part of an ongoing Safety
Improvement Study to improve the highway between Phillipston and Greenfield. Resulting
improvements 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 centerline treatment
called "Qwick Kurb" along approximately 13 miles of Route 2 in Phillipston and Athol.

The completion of I-190 in the early 1980's added a second major limited access highway to the Region.
This roadway provides direct access to Worcester, I-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 to the Region's highway network with the completion
of the Route 140 Bypass in Gardner, Westminster and Winchendon. Also constructed 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 through traffic in Gardner City center. The MRPC and Central MA Regional
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
recommendations for improvements along the roadway from Route 2 south to 1-190. 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 Profile also 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 Gardner 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 Avenue). Route 2A is functionally classified as a Principal
Arterial and is a major east/west road through both the town of Lunenburg and the Region as a whole.
This road is under the Massachusetts Department of Transportation (MassDOT) jurisdiction through the
town and the pavement condition varies from good to fair condition throughout. Route 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 north. Route 13 is almost completely town jurisdiction throughout
Lunenburg with the exception of a short 0.1 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 attempting to
access Route 2 and other commercial areas currently experience during AM and PM rush hours.

The map below depicts the transportation network throughout the Montachusett Region.
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Public Transportation: The Region receives a wide array of public transportation services. At the
forefront of the Region’s public transportation is the Montachusett Regional Transit Authority (MART),
which administers the local bus systems. MART offers fixed route, demand response and special
employment transportation services to the communities of Fitchburg, Leominster and Gardner. Limited
intercity bus services are also available in Winchendon, Templeton, Phillipston, Athol and Orange. A
majority of communities have transportation service for the elderly and disabled.

The Massachusetts Bay Transportation Authority (MBTA), based in Boston provides commuter rail
service to the Region. Four commuter rail stations are located in the Montachusett Region.

Air Transportation: Within the Montachusett Region, 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 owned. The third airport
is Sterling Airport in Sterling which is owned by a private corporation. All three airports are open to the
public. The largest of the airports by far is the Fitchburg Municipal Airport. The airport sits on 335 acres
and is classified as 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 than 79 feet. Averages of 170 flights per day are handled on
its two-runway system.
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Freight: Within the Montachusett Region, three major freight rail carriers operate: CSX Transportation,
Pan Am Railways and the Providence & Worcester Railroad. In the Region rail operators own a total of
148.7 track miles.

Water Resources

The Region encompasses parts of four watersheds in the Montachusett Region’s communities: Millers,
Nashua, Merrimack, and Chicopee. The majority of the Region’s communities are located in the Nashua
River Watershed, followed by six communities in the Millers River Watershed, three in the Chicopee
Watershed and a small portion of Ayer and Groton in the Merrimack River Watershed. All of these
watersheds contain many smaller rivers and brooks, each with their own unique values, functions, and
uses.

The Region contains 1,181 lakes and ponds totaling 22,678 acres. The Region also has 4,277 wetlands,
totaling 36,903 acres. The map below depicts water resources throughout the Montachusett Region.
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4. Identification of Natural Hazards

As an update of the 2008 Regional Plan, all hazards were reviewed and updated based on the most
recent data available.

Identifying and Profiling Hazards

This section outlines the natural hazards that affect the Montachusett Region. For community specific
natural hazard locations please refer to Section 6. Community Profiles, Local Hazards Maps. Natural
hazards identified are based on the hazards found in the MA State Hazard Mitigation Plan. Throughout
this section the natural hazards are discussed, including Location, Extent, Previous occurrences,
Probability of Future Events, Impact, and Vulnerability. Definitions associated with probability are as
follows:

e Highly likely: 90 to 100 percent probability of occurrence in the next year or a recurrence
interval of less than 1 year.

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

o Unlikely: Less than 10 percent probability of occurrence in the next year or a recurrence interval
of greater than 11 years.

Flood Related Hazards
Participation in the National Flood Insurance Program

All 22 communities in the Montachusett Region participate in the National Flood Insurance Program
(NFIP). The following table shows 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 Region, 21 have
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 bylaw. The village of Devens does not
participate in the NFIP individually, however, 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 Profiles, Flood Prone Areas.

Table 4: 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
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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 number of Montachusett 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 inventory, there
have 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. Community Profiles.

Table 5
Flood Insurance Claims by Community *
Closed
without
Payment
Total | Closed | Open | (CWOP) Total
Community Losses | Losses | Losses Losses Payments
Ashburnham 2 1 0 1 S 5,198.83
Ashby None
Athol 2 2 0 0 S 22,246.80
Ayer 3 2 0 1 $ 7,783.30
Clinton 29 23 0 6 S 385,466.78
Fitchburg 32 27 0 5 S 382,131.15
Gardner None
Groton 2 1 0 1 S 12,395.47
Harvard None
Hubbardston None
Lancaster 34 31 0 3 S 327,168.99
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Leominster 25 22 0 S 98,076.97

Lunenburg 2 1 0 S 2,537.72

Petersham None

Phillipston None

Royalston None

Shirley 13 8 0 5 S 159,633.55

Sterling 1 1 S 6,545.78

Templeton None

Townsend 16 12 0 S 43,801.11

Westminster 6 4 0 S 7,894.43

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

*As of October 31, 2014

The table below depicts repetitive loss properties by community. A 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 ten-year period, since 1978. RL property may or may not be
currently insured by the NFIP.

Repetitive Loss Properties by Community
Repetitive
Loss Total

Community Properties Type Amount
Ashburnham 0

Ashby 0

Athol 0

Ayer 0

2 Residential

Clinton 3 1 Commercial $591243.50
G PR =
Gardner 0

Groton 0

Harvard 0

Hubbardston 0

Lancaster 5 Residential $230,261.59
comier | 4| fiomn, | S0
Lunenburg 0

Petersham 0

Phillipston 0

Royalston 0

Shirley 1 Residential $67,092
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Sterling 0
Templeton 0
Townsend 2 Residential $19,477.43
Westminster 1 Residential $6,526.90
Winchendon 0

*As of April 2014

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 result in significant 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 frequent and 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 Region including The Great Flood of 1936 when a combination 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 1938 which was one of the most destructive and powerful storms ever to strike Southern
New England causing a flooding catastrophe in the Region; and tropical storms Connie and Diane which
occurred within a little over a week apart of each other in August 1955, producing significant flooding
over much of Massachusetts.

Most recently, there was a major flood event in the Montachusett Region during March 2010 that was
caused by a series of moderate to heavy rainfall events over a 5-week period which started in late
February. The rainfall saturated soils, swelled rivers and streams, flooded basements, and caused road
closures. The first major flood event in March occurred during the 13th to the 15th when 4 to 6 inches
fell in parts of the Montachusett Region. The Nashua River experienced its worst flood in 23 years,
resulting in substantial flooding in locations such 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 streams elevated. The final big rain event occurred on the
29th to 31st of the month with rainfall totals ranging from 3 to 6 inches across central Massachusetts.

Vulnerability

According to flood plain data in the tables below, the Montachusett Region is highly vulnerable to
flooding. Moreover, the yearly precipitation total for the Montachusett Region has been experiencing a
gradual rise over the last 33 years. The topography of the Montachusett Region is often characterized
by rolling hills and valleys, with a significant amount of historic, high density
residential/commercial/industrial development along sections of the Nashua and Millers Rivers. This
development pattern led to substantial development within the floodplains in the communities of
Fitchburg, Leominster, and Winchendon but significantly less development within the floodplains for
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higher terrain areas of the Region. The map below illustrates the 100 year flood plain within the Region
and Table 6 lists the acreage of each community that is within the 100 year flood plan and how much of
the flood plain is developed. Local Hazards Maps for each community located in Section 6, Community
Profiles, Risk Assessment indicate vulnerability to hazards.

The 100-year 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 the term "100-year 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, a structure located within the 100 year flood plain has a 26 percent
chance of suffering flood damage during the term of a 30-year mortgage. Moreover, the 100-year flood
could occur more than once in a relatively short period of time.
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Table 6: Acreage of Community within the 100 year Flood Plan
And Flood Plain Development

Percent of Acres of
Acresin 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
Montachusett Region has been experiencing a gradual rise over the last 33 years. This can be seen in the
chart below. In fact, two of the years since 1980 with the highest inches of rainfall have occurred most
recently: 2008 (63”) and 2011 (61”).
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Probability of Future Events

Using the past as a guide, the Montachusett Region will continue to be impacted by floods in the future.
Moreover, with the increase in yearly precipitation the Region is experiencing as well as the amount of
development that is within the floodplain, the region is Highly Likely (under the definition of probability)
to experience increased amounts of flooding and damage. Efforts to flood proof or relocate existing
development within the 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 from the Massachusetts Department of Transportation (MassDOT), the Montachusett
Region has 30 bridges that cross water bodies that are listed as structurally deficient, as shown in Table
7 below. These bridges pose a greater risk for failure during a flooding event.

Typically, bridges with an AASHTO (American Association of State Highway and Transportation 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 components. Eight of the bridges
listed in the Table below are in the design status and six are in construction status according to the latest
information from MassDOT’s bridge program.
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Community
Athol

Athol
Athol

Athol
Athol
Athol
Athol
Fitchburg
Fitchburg
Fitchburg
Gardner

Hubbardston

Hubbardston
Hubbardston

Leominster
Petersham
Royalston
Royalston
Shirley
Templeton
Townsend
Townsend

Townsend
Westminster

Table 7: Structurally Deficient Bridges in the Montachusett Region

Roadway
Chestnut Hill
Avenue
Crescent Street
Exchange
Street

Morgan
Avenue

South Main
Street

Flat Rock Road

Daniel Shays
Highway
Westminster
Street

River Street
Route 2

West
Broadway
Evergreen
Road
Burnshirt Road
Old Boston
Turnpike
Whitney Street

Glen Valley
Road
Stockwell Road

North
Fitzwilliam
Road
Longley Road
North Main
Street

Canal Street

West Meadow
Road

Main Street
Whitmanville
Road

Over
Millers River

Millers River
Millers River

S Athol Pond
Outlet
West Brook

S Athol Pond
Outlet

Lake Rohnta
Outlet

Phillips Brook

N Nashua River
Wyman Brook
Bent Travers
Pond

Mason Brook

Burnshirt River
W Br Ware
River
Monooshoc
Brook

E Br Swift River

Lawrence
Brook
Lawrence
Brook

Mulpus Brook
E Templeton
Pond Outlet
Squannacook
River

Locke Brook

Pearl Hill Brook
Whitman River

Owner
Town

Town
Town

Town

MassDOT
Town

MassDOT
MassDOT
MassDOT
MassDOT
MassDOT

Town

Town
Town

City

Town
Town
Town
Town
Town
Town
Town

MassDOT
Town

Year

Built/Rebuilt

1921

1937
1988

1979

1930

1940

1955

1947

1952

1947

1929

1938

1940
1950

1913

1976

1985

1959

1968

1938

1976

1985

1931
1937

AASHTO
Rating

6.2

5.0
50.5

52.9

68.6

49.4

69.7

42.1

73.1

62.6

68.9

43.4

62.5
34.7

26.7

18.9

18.5

69.0

54.9

45.4

48.3

68.5

54.3
39.2

FFY2015-
2018 TIP
Design

Design

Design

Design

Construction
Design

Construction

Construction

Construction

Construction
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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 Road Tarbell Brook Town 1980 41.8 Design
North
Winchendon River Street 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 Inventory/Project 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 rate at 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 that 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 months. Once 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 can absorb or can be contained in storage capacities in the soil, rivers, lakes and
reservoirs.

Previous Occurrences

The Montachusett Region averages about seven severe winter storms per winter (See Table 19: Winter
Storms in Montachusett Region by Month), which can cause flooding during times when temperatures
can increase quickly/substantially particularly in the spring which has resulted in numerous previous
occurrences. The winter of 1935-1936 was one of the worst cases of snow melt/ flooding. As of early
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 New England 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 temperatures followed 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 Hazards Maps for each community located in Section 6,
Community Profiles, Risk Assessment indicate vulnerability to hazards.
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Probability of Future Events

With the climatic conditions that occur in the Montachusett Region that impact the area each year
including 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 events falls under the definition of probability as Highly

Likely.

DAM FAILURE

Dam Failure is an uncontrolled release of water impounded by a dam. The Massachusetts Office of Dam
Safety reports that the region’s dams, like the other parts of New England infrastructure, are an aging
infrastructure that is expensive to repair. Routine maintenance is necessary to control the growth of
trees and keep the area clear so defects can be detected. In addition to aging, the region’s dams are
often doing work beyond their original 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
environment. 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 affect fish 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 dam fails,
huge 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.

Previous Occurrences

Historically, dam failure has had a low occurrence in the Montachusett Region. However, many of the
dams within the Region are more than 100 years old, and some are even older, meaning 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 MRPC was unable to obtain an updated database from DCR for this Plan
regarding condition, (whether good, fair or poor) of dams in our Region. The hazard potential of dams in
the Region is documented in Table 6. A breakdown of the hazard potential of dams by community is
located in the community annexes section of this report. Classifications for potential hazards are in
accordance with the chart below. In addition, Local Hazards Maps for each community located in
Section 6, Community Profiles, Risk Assessment indicate vulnerability to hazards.
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Hazard Potential Classification

High Hazard Refers to dams located where failure will likely
cause loss of life and serious damage to home(s),
industrial or commercial facilities, important public
utilities, main highway(s) or railroad(s).

Significant Hazard Refers to dams located where failure may cause
loss of life and damage home(s), industrial or
commercial facilities, secondary highway(s) or
railroad(s) or cause interruption of use or service
of relatively important facilities

Low Hazard Refers to dams located where failure may cause
minimal property damage to others. Loss 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, and low
Hazards dams every 10 years. Owners of dams are responsible for having their dam inspected. MGL
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.

Non-jurisdictional dams are not regulated by the Office of Dam Safety or under their jurisdiction.
Typically these dams are under 6 feet in height and/or under 15 acre-feet in storage and do not have an
assigned 'Hazard Code'. Dams owned and regulated by the Federal Government are also typically non-
jurisdictional but DO have an assigned Hazard Code.

There are 290 Dams in the Montachusett Region. Forty-five (45) are considered high hazard, 76 are of
significant hazards and 54 are of low hazard. The remaining dams are non-jurisdictional.

Table 8: Dams in the Montachusett Region and 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 Recreation Office of Dam Safety There are no dams in Devens
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Probability of Future Events

Future occurrences of dam failure fall under the definition of probability as Possible. Based upon the
conditions shown in above map, 45 dams in the Montachusett Region are a high hazard. It should be
noted that this that this number could be higher as many dams are non-jurisdictional, thus they are not
inspected by the Office of Dam Safety. Non-jurisdictional dams are defined as being less than 6 feet high
and store less than 15 acre-feet 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 type of 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 and bridge abutments.
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Previous Occurrences

There have been a reported 36 ice jams that have occurred in the Montachusett Region between 1913
and 2015. The Millers River has been problematic and accounts for 21 of these jams within the
communities of Athol (6), South Royalston (13), and Winchendon (2). Priest Brook in Winchendon
accounts for 5 ice jams; Rocky Brook in Sterling accounted for 5 ice jams. Otter River accounted for 2 ice
jams; and the Nashua River accounted for 3 ice jams.

Table 9: Ice Jams in the Montachusett Region

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
Winchendon/Royalston 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
Winchendon/Royalston 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 above. Heavy snow
fall and frigid temperatures throughout the Northeast increase the chance of flooding 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 businesses. 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 and
structural damages and losses. Local Hazards Maps for each community located in Section 6, Community
Profiles, Risk Assessment indicate vulnerability to hazards.

Probability of Future Events

Ice jams in the Montachusett Region fall under the definition of probability as Possible. With the climatic
conditions that occur in the Montachusett Region, 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 be 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. These hazards 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's ecology for thousands of years. Beavers are natural “engineers” of the land, they are agents
of 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 from the Montachusett 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 was able to return and an important
component of the Montachusett Region’s native ecosystems was restored. However, beavers returned
to a landscape that had been substantially altered by people.

Vulnerability

When beavers in the Montachusett Region build their dams 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, low-lying roadways, and other
public 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
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responded to this crisis with a complex regulatory process. 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 safety. Local Hazards Maps for each
community located in Section 6, Community Profiles, Risk Assessment indicate 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 expand their range (increase in suitable habitat, wetland protection,
and a decrease in hunting and trapping) are expected to remain constant over the next decade.
Probability of future events falls under the definition of probability as Highly Likely.

COASTAL STORMS

Coastal storms have not been addressed in this plan since the Montachusett Region does not have any
coast line and is over 30 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 have died 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 hurricanes can 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 that develops in the
tropics.

Tropical cyclones are classified as follows:

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

e Tropical storm: An organized system of strong thunderstorms with a well-defined circulation
and maximum sustained winds of 39-73 mph.

Tropical depressions and tropical storms, while generally less dangerous than hurricanes, can be deadly.
The winds of tropical depressions and tropical storms are usually not the greatest threat. Heavy rains,
flooding and severe weather, such as tornadoes, create the greatest problems associated with tropical
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storms and depressions.

e Hurricane: An intense tropical weather system with a well-defined circulation 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 north, the westerly flow at the mid-latitudes
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 can 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 Saffir-Simpson Hurricane Scale (see Table 10 below).

Table 10: Saffir-Simpson Hurricane Scale

Category Wind Speed
Tropical Storm | 39-73 mph (63—-117 km/h)
1 74-95 mph (119-153 km/h)
2 96-110 mph (154-177 km/h)
3 111-130 mph (178-209 km/h)
4 131-155 mph (210-249 km/h)
5 >156 mph (=250 km/h)

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

The National Oceanic and Atmospheric Administration (NOAA) has been keeping records of hurricanes
since 1858 — see Table 11. From 1858 to 2015, the Montachusett Region has had one Tropical
Depression, seven Tropical Storms, one Category 1 Hurricane, and two Category 2 Hurricanes pass
directly through the Region. The map that follows displays the historic tracks of hurricanes across the
Region.

Montachusett Region Natural Hazard Mitigation Plan 2015 Update 31



Montachusett Regional Planning Commission:
Hurricanes & Tropical Storms 1858-2015

- - — —

Franklin
County

3 WINCHENDON

PHLLPS ;h

BBARDSTON

ASHBURNHAM

e e e

FITCHBURG

New Hampshire

TOWNSEND

’ *
LR
LeoyRisTi *
.

Hurricane & Tropical Storm Tracks
from 1858-2015

* .y ; )
rs Yy Tropical Depression (39-73 MPH)
* R : = m = Tropical Storm (74-95 MPH)
" .' ’ m Category 1 Hurricane (76-110 MPH)
25 5 10 M Category 2 Hurricane (111-133 MPH)
 Niles 90 MPH Windload Zone l
r— i - I 7z 2

Table 11: Hurricanes and Tropical Storms
that passed directly through the Montachusett Region (1858 — 2015)

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 Tropical Depression 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 miles of the
Montachusett Region — see Table below. Table 12 also indicates that hurricanes and tropical storms are
generally limited to the months of July, August, and September within one hundred miles of the
Montachusett Region although there has been an occurrence in May and November.

Table 12: Hurricanes and Tropical Storms within 100 miles of the Montachusett Region

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

Source: National Oceanic and Atmospheric Administration

Of all the natural threats that might affect the Montachusett Region, hurricanes such as the one in 1938,
have the potential to cause the most property damage and loss of life if adequate planning and
preparation is not undertaken. The 1938 Hurricane had winds of over 120 miles per hour that blew
across the coastal Regions. While the coastal communities of southeastern Massachusetts generally take
the brunt of hurricanes, flooding and winds also affect the inland areas including the Montachusett
Region. The sustained rains of the storm contribute to river flooding, and high winds can cause
widespread power outages and property damage.

Vulnerability

According to NOAA, the tropical storm season lasts from June 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 England which exposes the Montachusett
Region to the risk of high winds and heavy rainfall. Local Hazards Maps for each community located in
Section 6, Community Profiles, Risk Assessment indicate vulnerability to hazards.

Probability of Future Events
Based upon past storm events and the geographic location of the Montachusett Region, the area will
continue to be impacted by tropical storms and hurricanes. Moreover, it is speculated by many that

future occurrences have the potential to be more severe with climate change. Probability of future
events fall under the definition of probability as Possible.

TORNADOS

A tornado is a violent windstorm characterized by a twisting, funnel-shaped cloud with whirling winds of
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up to 300 miles per hour. These events are spawned by thunderstorms and occasionally by hurricanes,
and may occur singularly or in groups. Tornadoes can occur at any time of the year, although they are
rare outside of the warm season. The peak months of "Tornado Season” occurs in the Northeast from
May through September. August is the month of greatest tornado frequency. Most tornadoes are likely
to occur during the mid-afternoon and evening hours (3-6PM). However, they can occur at any time,
often with little or no warning.

Previous Occurrences

The National 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 occurred. Since 1950, there have been 15 tornados in the Montachusett Region,
the most recent of which occurred in 2015. Tornados are rated based on the Enhanced Fujita Tornado
Scale as shown on Table 13 below.

Table 13: Enhanced Fujita Tornado Damage Scale

F-SCALE INTENSITY WIND
NUMBER PHRASE SPEED DAMAGE
Light Damage- Some damage to chimneys; branches broken
<73 .
FO Gale tornado moh off trees; shallow-rooted trees pushed over; sign boards
P damaged.
Moderate Damage- Peels surface off roofs; mobile homes
F1 Moderate 73-112 pushed off foundations or overturned; moving autos blown off

tornado mph roads.

Considerable Damage- Roofs torn off frame houses; mobile
Significant 113-157 | homes demolished; boxcars overturned; large trees snapped
tornado mph or uprooted; light-object missiles generated; cars lifted off

ground.

F2

Severe Damage- Roofs and some walls torn off well-
Severe 158-206 . .
F3 constructed houses; trains overturned; most trees in forest
tornado mph .

uprooted; heavy cars lifted off the ground and thrown.

Devastating Damage- Well-constructed houses leveled;

Devastatin 207-260 . . .
& structures with weak foundations blown away some distance;

F4

tornado mph cars thrown and large missiles generated.
Incredible Damage- Strong frame houses leveled off
Es Incredible 261-318 | foundations and swept away; automobile-sized missiles fly

tornado mph through the air in excess of 100 meters (109 yds.); trees
debarked; incredible phenomena will occur.

Source: The National Oceanic & Atmospheric Administration

Of the 15 tornados that have occurred in the Region, two (2) were rated as FO on the Fujita Tornado
scale, seven (7) were F1, four (4) were F2, one (1) was F3 and one (1) was F4. The most devastating
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tornado ever to occur in New England was an F4 that occurred on July 9, 1953. It first touched down in
Petersham, and then traveled on a 46-mile 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, and over 1,300 injured and fifteen thousand were left homeless. See Table 14.

Table 14: Tornados: 1950 - 2015

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-S5M 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 <S$50K 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.

Table 15

Tornados by Month in the Montachusett Region
Month

May

Count

June

July

August

November

NN O

Source: The National Oceanic & Atmospheric Administration
Vulnerability
The Montachusett Region has experienced several Tornado occurrences between 1950 and 2015

indicating that the Region has good potential in terms of spawning tornados. In fact, Worcester 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 located in Section 6, Community Profiles, Risk Assessment
indicate vulnerability to hazards.

Probability of Future Events

From 1950 to 2015 there has been, on average, one tornado every 4.3 years. With 9 of the 15 tornados
being classified as a relatively weak FO or F1 tornado, the remaining 6 tornados are classified as major F2
or higher tornados and can be expected approximately every 11 years. Probability of future events fall
under the definition of probability as Possible.

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 winds over 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, a 25- mile 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. Wind-related hazards 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 (tropical storms),
and tornadoes, severe thunderstorms, Nor’easters, and Blizzards and high wind warnings accompany
these events. Previous occurrences of these events have been previously documented in this report.

Vulnerability

Since high winds accompany hurricanes (tropical storms), tornadoes, severe thunderstorms,
Nor’easters, and Blizzards as described in this plan, the Montachusett Region and all of its communities
are very vulnerable to high winds. Local Hazards Maps for each community located in Section 6,
Community Profiles, Risk Assessment indicate vulnerability to hazards.

Probability of Future Events

High winds accompany hurricanes (tropical storms), tornadoes, severe thunderstorms, Nor’easters, and
Blizzards. The probability of future high wind events fall under the definition of probability as Highly

Likely.
SEVERE THUNDERSTORMS
Massachusetts is regularly susceptible to flooding from severe rainstorms and thunderstorms

throughout the warmer months. A thunderstorm is a rain shower during which you hear thunder. Since
thunder comes from lightning, all thunderstorms have lightning. According to National Oceanic and
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Atmospheric Administration, a thunderstorm is classified as "severe" when it contains one or more of
the following: hail three-quarter 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 to 2015 there were 178 severe storms in the Montachusett
Region that were comprised of thunderstorms, which averages 9.37 storms per year. Examining the
thunderstorms indicates that 96 thunderstorms events occurred in the Montachusett Region over the
19 year period, or 5.05 per year and 82 hail events over the same period, or 4.32 events per year.

Table 16 also indicates that Thunderstorms occurred in January, May, June, July, August, September,
and October. However, the majority of storms occurred between May and August with July being the

highest month.

Table 16: Severe Storms (1996 — 2015) by Month

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

Source: The 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 the Montachusett Region, severe storms can
affect every community as shown in Table 17 below. Communities that stand out as having the highest
number of thunderstorm events include Athol (9), Leominster (9), and Lunenburg (11). Hail has the
potential to be a part of a thunderstorm and communities with the highest number of hail events
include Gardner, Lunenburg, and Townsend, each at 11. No relationship could be determined between
the community’s location in the Region and the number of severe storm events. Local Hazards Maps for
each community located in Section 6, Community Profiles, Risk Assessment indicate vulnerability to
hazards.
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Table 17: Severe Storms (1996 — 2015) by Municipality

Community Thunderstorms & High Winds Hail

Ashburnham 5 6

Ashby

Athol

Ayer

Clinton

Fitchburg

Gardner

Groton

Harvard

Hubbardston

Lancaster
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Leominster

[any
[y
[y
=

Lunenburg

Petersham

Phillipston

Royalston

Shirley

Sterling

Templeton

Townsend

Njluolo] sl RN~

Westminster
Winchendon 4
Source: The National Oceanic & Atmospheric Administration

Probability of Future Events

Thunderstorms will undoubtedly continue to affect all municipalities of the Montachusett Region and
are more likely to occur between May and August. Over the past 19 years, the communities of
Lunenburg, Athol, Leominster, and Fitchburg have more occurrences than other MRPC municipalities.
Probability of future events fall under the definition of probability as Highly Likely.

WINTER STORMS

Hazards associated with Heavy Snow, Nor’easters, Blizzards, and Ice Storms can be similar in many ways
and therefore have been categorized under Winter Storms although each of these hazard events is
separately distinguished under Probability 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 Storm Warning is 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
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snow with a large accumulation of ice is forecast. In the Southern United States, where severe winter
weather is much less common and any snow 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 events of lesser amounts,
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 large 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 England can be described as unpredictable. Days of
frigid, arctic air and below freezing temperatures may be followed by days of mild temperatures in the
40s or 50s. Heavy snow, Nor’easters and ice storms are relatively common. MEMA monitory the NWS
alerting systems during periods when winter storms are expected, and serves as the primary
coordinating arm in the state-wide management of all types of winter storms. The local community is
responsible for the basic management of winter storm responses. When local resources for winter
storm management are exhausted, assistance can be requested through MEMA's Area office.

Previous Occurrences

As can be seen in Table 18 below, there have been 11 winter storm related federally declared disasters
during the time frame of 1996 through 2015. One of the most significant for the Montachusett Region
occurred on December 11, 2008 when the Region’s dependence upon electricity was exposed when a
winter storm brought significant sleet and a heavy layer of ice resulting in downed 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 over the slow return of power; it wasn’t until approximately December
24™ when 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 snowstorm in the
year 2011 also had 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 18: Snow Related Disasters (1996 to 2015)

Disaster Name (Date of Event) Disaster #(Type of Assistance)
January Blizzard (January 1996) FEMA-1090-EM (Public)
March Blizzard (March 2001) FEMA-3165-EM (Public)
February Blizzard (February 17-18, 2003) FEMA-3175-EM (Public)
December Blizzard (December 6-7 2003) FEMA-3191-EM (Public)
January Blizzard (January 22-23 2005) FEMA-3201-EM (Public)
April Nor'easter (April 15-25, 2007) FEMA-1701-DR-MA (Public)
December Ice Storm (December 11, 2008) FEMA-1813-DR-MA (Public)
January Snow Storm (January 11-12, 2011) FEMA-1959-DR (Public)
October Snow Storm (October 29-30, 2011) FEMA-4051-DR (Public)
February Blizzard (February 8-9, 2013) FEMA-4110-DR (Public)
January Severe Winter Storm (January 26 — 29, 2015) FEMA-4214-DR (Public)
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Source: FEMA

The National Climatic Data Center (NCDC), a division of NOAA, reports statistics on severe winter storms.
From 1996 to 2015, the Montachusett Region experienced 153 winter storms, an average of about 8 per
winter. The vast majority of severe winter storms that have affected the Montachusett Region have
occurred between December and March, as 143 of the 153 (93.46%) 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 Table 19 below.

Table 19: Winter Storms in Montachusett Region by Month (1996 — 2015)

Month Number of Storms % of Total
October 2 1.56%
November 5 3.27%
December 30 23.44%
January 44 28.76%
February 42 27.45%
March 27 21.09%
April 3 2.34%
Total 153
Average Per Year 8

Source: The National Oceanic & 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.
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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 areas of 10 inch 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 major metropolitan 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: Massachusetts State Hazard Plan, 2013
Vulnerability

The Montachusett Region is at a high risk for coastal winter storms and heavy snow. It is also 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 freeze quicker than other surfaces, are particularly hazardous to drivers.
Power outages are also common in an ice storm. The weight of the ice formed by freezing rain often
causes downed power lines and tree limbs, leaving thousands in the affected area without electricity.
Local Hazards Maps for each community located in Section 6, Community Profiles, Risk Assessment
indicate vulnerability to hazards.

Probability of Future Events

According to Table 18, the Montachusett Region experienced six Blizzards between the year 1996 and
2015. Probability of future Blizzard events falls under the definition of probability as Possible. The
Montachusett Region generally experiences more than one Nor’easter on a yearly basis therefore the
probability of future Nor’easters is Highly Likely. According to Table 19, the Montachusett Region
averages about seven severe winter storms per winter indicating that Heavy Snow events are Highly
Likely. Ice storms are Highly Likely to occur in the Montachusett Region but the severity of ice 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 temperatures, droughts, floods, etc.
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MAIJOR URBAN FIRES

According to the Massachusetts Hazard Mitigation Plan, “a major urban fire or conflagration is a large
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, can result from mundane events such as cooking,
smoking, equipment/appliance malfunctions, etc. Nationally, the leading causes of urban fires are arson,
open flames, and cooking.”

Previous Occurrences

A notable urban fire that occurred in the Montachusett Region was in the City of Fitchburg. On June 13,
2011 a fire occurred at 52-unit apartment building in the downtown area injuring three firefighters and
causing damage estimated at $2.3 million.

Vulnerability

Urban fires are of minimal concern in the majority 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 communities exist
in the Region, which have abandoned or vacant mills and warehouses. These structures are very
susceptible to vandalism or accidental fires. Local Hazards Maps for each community located in Section
6, Community Profiles, Risk Assessment indicate vulnerability to hazards.

Probability of Future Occurrences

As discussed above, there has been a previous occurrence in 2011. Also described above, some
communities have larger amounts of developed land coupled with abandoned or vacant mills and
warehouses. Therefore, the probability of future occurrences is Possible in 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 significant in the Montachusett Region and area communities because of the
many heavily wooded areas. Wildfire risk to developed areas is less, given the existing fire protection
service and facilities. However, new construction in heavily wooded areas could pose a threat if
vegetation is not managed properly.

Previous Occurrences
Table 20 below shows the number of wildfires that have occurred in the Montachusett Region between

2009 through 2015. The Cities of Fitchburg and Leominster have the highest number of fires (229 and
247 respectively) but Devens has by far the highest acreage at 671.
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Table 20: Fire Totals and Acreage

# 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. Weather, in particular 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 gulleys can act as a chimney for fires and the presence or lack of fuel — low shrubs
and branches, wood, roofs, wood piles, etc. — can shape the resulting fire. The presence of railroads in a
community can also increase susceptibility to wildfires. Trains can emit 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 railroad fires.

It should be noted that about 67% of the Montachusett Region is made up of forest. Moreover,
substantial logging occurs in some of the more rural communities leaving behind lots of brush, stumps
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and debris. The December 2008 Ice Storm also brought down a tremendous amount of tree limbs
throughout the entire Region substantially adding to the fuel for any potential wildfire. Local Hazards
Maps for each community located in Section 6, Community Profiles, Risk Assessment indicate
vulnerability to hazards.

Probability of Future Events

Fires within the Montachusett Region are highly dependent on moisture and underbrush. When the
Region is in a drought, the chance of fire increases. It was stated at virtually all of the Montachusett
Region individual 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 devastating December 2008 Ice Storm brought
down a tremendous amount of tree limbs throughout the entire Region which is a major contributor of
fuel to any potential wildfire. Most of the Region is “ripe” for large wildfires due to the presence of old
growth and tree limbs brought down by the 2008 ice storm. Moreover, many property owners may not
understand the need to clear areas around properties to prevent losses. The Towns would have
difficulty dealing with wildfires due to the lack of appropriate equipment and personnel. Probability of
future ev ents fall under the definition of probability as Highly Likely.
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DROUGHTS

Drought is a temporary irregularity and differs from aridity since the latter is restricted to low rainfall
Regions and is a permanent feature of climate. Drought occurs in virtually all-climatic zones yet its
characteristics vary significantly from one Region to another, since it is relative to the normal
precipitation in that Region. The American Meteorology Society defines 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 (PDSI) to compute drought conditions.
Beyond its role as a factor 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 courses or
industrial processes.

Previous Occurrences

The Commonwealth of Massachusetts is often considered a “water-rich” state. Under normal
conditions, Regions across the state annually receive between 40 and 50 inches of precipitation.
However, Massachusetts can experience extended periods of dry weather, from single season events to
multi-year events such as experienced in the mid-1960s. Historically, most droughts in Massachusetts
have started with dry winters, rather than a dry summer.

Notable times of water stress were experienced in the Region during the 1960’s and more recently in
the years 1999, 2000, and 2002. According to the Massachusetts Department of Conservation and
Recreation, the Central Drought Region, of which the Montachusett Region is part, experiences 50
months of drought emergency per 100 years.

Vulnerability

Drought is a normal, recurrent feature of climate that occurs in all climatic zones across the northeast.
However, as stated above, the Commonwealth of Massachusetts is often considered a “water-rich”
state. Palmer Index maps shows how monthly moisture conditions depart from normal (short-term
drought and wetness), long-term (cumulative) meteorological drought and wet conditions, and
hydrological (long-term cumulative) drought and wet conditions, which more accurately reflect
groundwater conditions, reservoir levels, etc. Palmer Index Maps can be located at
www.ncdc.noaa.gov/oa/climate/research/prelim/drought/palmer.html. The Palmer Index maps verify
that periods of drought are relatively uncommon in the Montachusett Region but they do occur. Local
Hazards Maps for each community located in Section 6, Community Profiles, Risk Assessment indicate
vulnerability to hazards.

Probability of Future Events

As indicated above (previous occurrences), the Montachusett Region is part of the Central Drought
Region which experiences 50 months of drought emergency per 100 years. The probability of future
events falls under the definition of probability as Unlikely. However, it is emphasized that infrequent
droughts will continue to occur over time in the region as also evidenced in Palmer Index Maps. It will
require vigilance to ensure that sufficient water supplies are available for human consumption and for
maintaining base 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
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economic downturn. However, this has reduced the amount of land under forest cover.

According to the Massachusetts Drought Management Plan, “Municipal governments are critically
important to managing drought situations and assessing the impact of drought situations.” To protect
water supplies, local communities must carefully 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 contained on-site for groundwater
recharge will help to maintain stream flow in drought conditions. Local water suppliers are also
encouraged to develop Drought Plans that include drought indicators and drought triggers. Following
the plan may lead to the institution of voluntary or mandatory water use restriction policies.

EXTREME TEMPERATURES

There is no universal definition for extreme temperatures. The term is relative to the usual weather in
the 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 again is 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
combination of 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 temperature for the Montachusett Region in January is 32.7
degrees High Fahrenheit (F) and 12.8 degrees F for a low — see 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 Montachusett Region was in January 1957
when three communities (Gardner, Templeton, and Winchendon) recorded a low of -34 degrees.

Table 21: Monthly Averages and Records through 2015

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 High55 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)
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Hubbardston 32 High 11 Low 80 High 55 Low 98 (Aug 1990) -25 (Jan 1984)
Lancaster 33 High 15 Low 81 High 63 Low 98 (Aug 1949) -26 (Jan 1984)
Leominster 33 High 15 Low 81 High 63 Low 98 (Aug 1949) -26 (Jan 1984)
Lunenburg 33 High 15 Low 81 High 63 Low 98 (Aug 1949) -26 (Jan 1984)
Petersham 32 High 9 Low 84 High 56 Low 100(July 1966)  -29 (Jan 1957)
Phillipston 32 High 9 Low 84 High 56 Low 100(July 1966)  -29 (Jan 1957)
Royalston 32 High 9 Low 84 High 56 Low 100(July 1966)  -29 (Jan 1957)
Shirley 33 High 15 Low 81 High 63 Low 98 (Aug 1949)  -26 (Jan 1984)
Sterling 33 High 15 Low 81 High 63 Low 98 (Aug 1949) -26 (Jan 1984)
Templeton 32 High 8 Low 81 High 55 Low 99 (Aug 1948)  -34 (Jan 1957)
Townsend 33 High 12 Low 83 High 59 Low 105(Aug 1948) -29 (Jan 1957)
Westminster 32 High 11 Low 80 High 55 Low 98 (Aug 1990)  -25 (Jan 1984)
Winchendon 32 High 8 Low 81 High 55 Low 99 (Aug 1948) -34 (Jan 1957)

Montachusett Region

32.6 High 12.3 Low

81.5 High 58.9 Low

Source: Intellicast (Intellicast.com)
*Historical Data is unavailable for Devens

Vulnerability

The Montachusett Region is highly vulnerable to extreme temperatures ranging from 105 F to -34 F,
according to records documented in the chart above. Extreme cold is a dangerous situation that can
result in health emergencies for susceptible people, such as those without shelter or who are stranded
or who live in homes that are poorly insulated or without heat. Extreme Heat can also be dangerous
and people should be aware of who is at the greatest risk and what actions can be taken to prevent a
heat-related 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 during hot weather. 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 located in Section 6, Community Profiles, Risk Assessment
indicate vulnerability to hazards.

Probability of Future Events

Extreme temperatures in the Montachusett Region fall under the definition of probability as Highly
Likely. The vast majority of summers in the Montachusett Region experience 3 or more consecutive
days above 90 °F and in the winter, temperatures drop decidedly below normal each year. With the
climatic conditions that occur in the Montachusett Region, 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 exact earthquake mechanism is still unknown;
however, New England’s earthquakes appear to be the result of the cracking of the surface due to the
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compression and buckling of the North Atlantic Plate.

RICHTER SCALE

Magnitude Earthquake Effects
2.5 or less Not felt or felt mildly near the epicenter, but can be recorded in seismographs
2.5t05.4 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
7.0t07.9 Major earthquake, serious damage

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

The Montachusett Region has been affected by relatively small earthquake events between 1978 and
2015. Table 22 shows the locations of earthquake occurrences during this time period. There have
been six earthquake events that have had their center in the Montachusett Region between 1978 and
2015. The earthquakes ranged from 0.6 to 2.4 on the Richter Scale.

Table 22: Earthquake Occurrences in the Montachusett Region 1978-2015

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
12KM South of Gardner 12/30/12 0.6

Source: New England Seismic Network
Vulnerability

The map below shows the Peak Ground Acceleration (PGA) zones for the Montachusett Region. PGA
represents a model showing the probability that ground motion will reach a certain 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) with a 2% probability of exceeding this
percentage in 50 years. Essentially, PGA is a measurement that compares the shaking of the ground
with the force of gravity. While the likelihood of a powerful earthquake in the Region is low, the impact
of an earthquake is high because of how old the buildings are and because few structures have been
built to withstand earthquakes. Local Hazards Maps for each community located in Section 6,
Community Profiles, Risk Assessment indicate vulnerability to hazards.

Probability of Future Events

Based on the historic occurrences, which have been few and of limited severity, the probability of future
events for earthquakes falls under the definition of probability as Possible.
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LANDSLIDES

Landslides include a wide range of ground movement, such as rock 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 to landslides. Local Hazards Maps for each community located in Section 6,
Community Profiles, Risk Assessment indicate 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 region and there is no Tsunami frequency in the Montachusett
Region according to the 2013 Massachusetts Hazard Mitigation Plan. However, tsunami occurrence was
discussed during the Local Hazard Mitigation Team Meetings in each community. Three communities
listed tsunamis on the Natural Hazard Matrix as “unlikely” while the majority (20 communities) listed
this hazard as “not applicable (N/A)” to their community.
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5. Regional Mitigation Goals, Objectives and Strategies and
Mitigation Action Plan

MRPC previously prepared the 2008 Montachusett Region Hazard Mitigation Plan. As a multi-
jurisdictional plan, each community developed their own community goals, objectives and strategies.
For the Montachusett Region Natural Hazard Mitigation Plan 2015 Update, a regional approach has also
been taken in the development of the Plan. This update includes Regional mitigation goals and
measures to be undertaken at the Regional level. The regional mitigation goals and measures below are
intended to support and complement the measures which have been identified to be undertaken at the
individual community level. Individual communities’ mitigation goals, objectives and strategies can be
located in Section 6. Community Profiles, Mitigation Goals, Objectives and Strategies under the
corresponding community.

Regional Mitigation 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 municipalities within the Region as 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
attended Regional 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 raised by emergency responders and local
officials. The following Regional goal was established early in the process.

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

In support of the Regional Goal, there are several objectives:

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

Objective: Investigate and implement projects that will reduce and minimize the risk of
non-flooding hazards.

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

Objective: Increase public awareness of natural hazard risks and mitigation activities
available to them.

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

eliminate the impacts of natural 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 getting worse. Prevention actions
are intended to address future development and guide development away from hazards. Examples of
preventive activities include:

e Planning and zoning

e Open space preservation

e Stormwater management

e (Capital improvements planning
e Building codes

2. Property Protection

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

e Acquisition

e Relocation

e Retrofitting

e Flood-proofing

3. Public Education and Awareness

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:

e Community outreach projects

Hazard area maps

Regional and community websites

Displays at public events and public facilities
Real estate disclosure

e Educational programs in schools

4. Natural Resource Protection

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

e Erosion and sediment control
e Wetland protection

e Expanding public open space
e Environmental restoration
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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:

e Protection of warning systems
e Protection of critical facilities
e Protection of infrastructure, such as roads, which are needed for emergency response
e Emergency response training and exercising
e Evacuation planning and management

6. Structural Projects

Structural projects are actions that will control the hazard and directly protect people. Examples of

structural projects include:

e Diversion of stormwater
e Channel modification

e Dams
e Diversions / detention and retention basins

Implementation of Mitigation Actions

The actions shown in the following table were identified from analyzing the needs and problems that
were expressed by community participants and analysis conducted in the update of the plan. A Regional
Action Plan is included in this Montachusett Hazard Mitigation Plan which identifies actions that can be
carried out throughout the Region and are not specific to any single jurisdiction. High Priority Actions
are defined as actions that should be initiated within one year; Medium Priority Actions are defined as
actions that should be initiated within 2 years; and, Low Priority Actions should be initiated within the
next 3 to 5 years. Specific actions to be undertaken at the community level are specified in the Local
Action Plans presented in section entitled Mitigation Action Plans/STAPLEE.

Regional Mitigation Action Plan

Type of Description Implementation Timeframe/Priority | Resources/
Natural of Action Benefit Responsibility Funding*
Hazard
Flood Incorporate New FEMA Montachusett 2017- Federal Emergency
Related new FEMA maps would Regional Planning 2020/Medium Management
Hazards floodplain be more Commission (MRPC), Agency (FEMA)
data and accurate and Mass. Emergency
maps into allow for a Management Agency
existing and more accurate | (MEMA),
future assessment of | Municipalities
planning flooding risks
efforts.
54
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Flood Work with Having an Municipalities 2015-2020/High MA Department of
Related scientists, accepted Environmental
Hazards engineers and | methodology Protection (DEP)
regulators to in resizing and Federal
establish an stormwater Environmental
accepted systems will Protection Agency
methodology | eliminate the (EPA)
to resize uncertainty of
stormwater determining
infrastructure | properly sized
systems
Flood Provide On-site bylaws | MRPC, Municipalities | 2017- MA Department of
Related technical will help 2020/Medium Environmental
Hazards assistance to reduce the Protection (DEP)
communities amount of and Federal
to develop runoff and Environmental
bylaws that reduce the Protection Agency
require on- load on (EPA)
site stormwater
containment systems, thus
of stormwater | reducing the
risk of
flooding
All Natural Periodically Periodically MRPC, MEMA 2015-2020/High FEMA
Hazards update the updating this
Montachusett | plan will
Hazard enable
Mitigation communities
Plan to be more
aware of
hazards as
well allow
them to
maintain grant
eligibility
All Natural Identify Identifying MRPC, Regional 2017- FEMA, Homeland
Hazards cultural cultural Emergency Planning | 2020/Medium Security
resources resources that | Committees (REPCs),
within hazard- | are in areas MEMA, Central
prone areas prone to Region Homeland
hazards will Security Advisory
assist in Council (CRHSAC)
informing
communities
and other
interested
parties of
potential
hazards
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Wildland Review By reviewing Municipalities 2017- Municipal Staff
Fire factors the factors 2020/Medium
affecting risk related to
to wildfire wildfires, a
more accurate
assessment of
where
communities
are vulnerable
can be
developed
All Natural | Review By reviewing Municipalities 2017- Municipal Staff
Hazards building codes | building 2020/Medium
and impact on | codes, a
disaster better
resistance as understanding
well as age of | of structural
housing vulnerability
can be
developed
All Natural Review Continuing to | Municipalities/MRPC | 2017- Municipal Staff and
Hazards vulnerability review and 2020/Medium MRPC’s
of Region to refine our Comprehensive
hazards Region’s Economic
vulnerability Development
to hazards and Strategy Update
how they have funded by the
changed over federal Economic
time will Development
provide Administration.
greater
guidance on
future plan
updates
All Natural Review Review of Municipalities/MRPC | 2017- Municipal Staff and
Hazards development | development 2020/Medium MRPC’s
trends within | trends can Comprehensive
Region and help assess Economic
communities the Development

effectiveness
of mitigation

Strategy Update
funded by the
federal Economic
Development
Administration.
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All Natural Provide Technical Municipalities/MRPC | 2017- MRPC’s District
Hazards technical assistance to 2020/Medium Local Technical
assistance to municipalities Assistance (DLTA)
municipalities | can take many program funded by
in forms. MRPC the
GIS/mapping, | strives to Commonwealth of
data provide a full Massachusetts and
collection and | range of other funding
analysis, and technical sources as
technical support to its available
planning member
resources in communities,
support of depending on
local hazard need.
mitigation
efforts

*Unless otherwise noted, Municipal 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 Montachusett Region follow.

Ashburnham Natural Hazard Risk Assessment

While this annex focus’ pertains to critical facilities, flooding, risk assessment, existing protections and
mitigation strategy in the community, more detailed descriptions of each natural hazard’s impact on the
region and its communities and summary of vulnerability can be located in the regional section entitled
“ 4. |dentification of Natural Hazards, Identifying 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. Ashburnham is 9 miles 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 resident population of 6,081,
according to the 2010 US Census. 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, wetlands, rolling 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 and part-time residents from all parts of the
Northeast. During a summer weekend, the population of the town can double. Incorporated in 1765, the
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town grew from a farming settlement into a mill town noted for furniture manufacturing by the mid
1800’s. In addition to its natural beauty, Ashburnham is the home of the prestigious preparatory school,
Cushing Academy, which draws its 400 students from all over the world. The largest employer in the
town is Cushing Academy.

Critical Facilities

In general usage, the term “critical facilities” is used to describe all manmade structures or other
improvements that, because of their function, size, service area, or uniqueness, have the potential to
cause serious bodily harm, extensive property damage, or disruption of vital socioeconomic activities if
they are destroyed, damaged, or if their functionality is impaired.

Critical facilities commonly include all public and private facilities that a community considers essential
for the delivery of vital services and for the protection of the community. They usually include
emergency response facilities (fire stations, police stations, rescue squads, and emergency operation
centers [EOCs]), custodial facilities (jails and other detention centers, long-term care facilities, hospitals,
and other health care facilities), schools, emergency shelters, utilities (water supply, wastewater
treatment facilities, and power), communications facilities, and any other assets determined by the
community to be of critical importance for the protection of the health and safety of the population. The
adverse 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 of critical 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 owned facilities that deliver vital
services, provide important functions, and protect special populations. Source: Federal Emergency
Management Administration, Risk Management Series, Design Guide for Improving Critical Facility
Safety from Flooding and High Winds, FEMA 543, January 2007.

A list of the critical facilities within the community is shown in Table 23. This data was obtained from
the community’s Comprehensive Emergency Management Plan (CEMP). The data was then reviewed by
the Emergency Management Director. These facilities were digitized into GIS and used for determining
vulnerability to the various hazards. The map that follows entitled_FEMA Q3 Flood Zones and Critical
Infrastructure depicts Critical Facilities in the community.

Table 23: Critical Facilities
Feature Type Name Address

City/Town Halls Ashburnham Town Hall 32 Main Street
Public Water Supply* Camp Wellville Inc.

Upper Naukeag Reservoir

Ashburnham Country Store, Inc.

Camp Split Rock

Camp Winnekeag

Camp Collier
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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 S School Street

The Birchwood School

120 Hunter 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

Briggs Elementary School

96 Williams Road

Cushing Academy

39 School Street

End of Life Facilities

Cushing Academy, lorio Arena

39 School Street

Saint Dennis Cemetery

New Cemetery

Old Nims Road

Meetinghouse Hill Cemetery

Hastings Road

Emergency Operations
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 Street
Flo Chemical 20 Puffer Street
Ashburnham/Winchendon Water Filtration
Plant 204 Lake Road
Mclean Ambulatory Treatment Center at

Hospitals Naukeag 216 Lake Road

Other Critical Facilities

Mr. Mike's Mobil

Gardner Hill Road

Roy Bros. Propane Tank Farm

Gardner Hill Road

Flo Chemical 20 Puffer Street
Roy Bros. Qil Gardner Hill Road
Cell Tower #1 Old County Road
Cell Tower #2 Kallinen Road
Cell Tower #3 Byfield Road

Other Government
Buildings

Ashburnham Highway Department

17 Central Street

Ashburnham Municipal Light Plant

24 Williams Road

Stevens Memorial Library

20 Memorial Drive

Ashburnham Water Tank #1

Ashburnham Communication Towers
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Ashburnham Post Office

123 Central Street

Veterans Memorial Building

Ashburnham Water Tower #2

Gardner Hill Road

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 Filtration
Plant

204 Lake Road

*As stated in 310 CMR 22.02, a Public 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
serves an average of at least 25 individuals daily at least 60 days of the year” (Mass GIS, 2014).
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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
information can be found on Ashburnham’s Local Hazard Map which is located under the section
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 acres of 100-year 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 total structures 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 $124,518,800. Excluding dams and bridges there are there are no
critical facilities within the 100 year flood zone.

Since the initiation of the National Flood Insurance Program (NFIP), two flood insurance claims in the
Town of Ashburnham have been made totaling $5,198.83 in payments. According to (NFIP) data; there
are no repetitive loss properties in Ashburnham. Statistics 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 floodplain management activities in an effort to meet compliance of the National
Floodplain Insurance Program. These efforts include:

¢ Implementing the MA Wetlands Protection Act and the town’s Wetland’s Protection Bylaw
regulating development and activity within the wetlands buffer zone and regulating stormwater
and other point source discharge.

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

e Maintain the Town’s Low Impact Development Bylaw which establishes minimum requirements
and procedures to control the adverse effects of increased post-development stormwater runoff
and nonpoint source pollution associated with new development and redevelopment.

e Continued maintenance of municipal stormwater drainage system which includes regular
cleaning of catch basins, storm drains and culverts.

e Continued maintenance of public water bodies to reduce flooding caused by erosion and water
displacement.

e Enforcement of the Open Space Residential Bylaw which mitigates possible flooding events by
designating protected open space within a development which in turn treats stormwater runoff
through the means of natural infiltration.

The map that follows entitled FEMA Q3 Flood Zones depicts the 100 year flood zones in the community.
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Structurally Deficient Bridges Over Waterways

Ashburnham does not have any bridges over water that are classified by MassDOT as “structurally
deficient”.

Hazard Potential of Dams

The DCR Office of Dams Safety lists 24 dams in the Town of Ashburnham as shown in Table 24. Lower
Naukeag Lake, Upper Naukeag Lake, Winnekag Lake and Lake Wampanoag Dams are classified as high
hazard. Lake Watatic, Factory Village Pond, Whitney 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(s),
industrial or commercial facilities, important public
utilities, main highway(s) or railroad(s).

Significant Hazard Refers to dams located where failure may cause
loss of life and damage home(s), industrial or
commercial facilities, secondary highway(s) or
railroad(s) or cause interruption of use or service
of relatively important facilities

Low Hazard Refers to dams located where failure may cause
minimal property damage to others. Loss 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, and low
Hazards dams every 10 years. Owners of dams are responsible for having their dam inspected. MGL
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.

Non-jurisdictional dams are not regulated by the Office of Dam Safety or under their jurisdiction.
Typically these dams are under 6 feet in height and/or under 15 acre-feet in storage and do not have an
assigned 'Hazard Code'. Dams owned and regulated by the Federal Government are also typically non-
jurisdictional but DO have an assigned Hazard Code.

Table 24: Dams — Ashburnham

Town Dam Hazard Code Owner
Ashburnham Lower Naukeag Lake Dam High Hazard Public
Ashburnham Upper Naukeag Lake Dam High Hazard Publ