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1.0 OVERVIEW

As the geographical center of Massachusetts, Rutland will be spared many of the challenges facing
coastal communities as they adapt to climate changes; however, the town will experience some effects
that will impact the local environment, the economy, public safety, and quality of life. Massachusetts will
witness increased temperatures, drier summers with more intermittent droughts, increased inland and
coastal flooding, and higher, often intense, precipitation in winter and spring months.1 This section offers
an overview of the specific current and projected impacts of climate change based on current science.

Global and National Climate Trends
The NOAA National Centers for Environmental Information (NCEI) monitors climate changes at the
global and national scale and posts observations and assessments online.2 Based on data cited in the
Global Climate Report (October 2019), the website presents the following facts:

 “The global land and ocean surface temperature departure from average for October 2019 was
the second-highest for the month of October in the 140-year NOAA global temperature dataset
record, which dates back to 1880.”

 “The 10 warmest Octobers have all occurred since 2003; however, the five warmest Octobers
have all occurred since 2015.”

 “The Arctic sea ice extent for October 2019 was the smallest on record at 1.04 million square
miles, or 32.22%, below the 1981–2010 average, according to an analysis by the National Snow
and Ice Data Center (NSIDC) using data from NOAA and NASA.”

As the graphics on the next page illustrate, every country in the world experienced warmer temperatures
in 2019 – and in many places, temperatures reached record highs. At the national level, temperatures
varied as many northwestern and midwestern states experienced cooler than average temperatures,
and the eastern half of the United States saw warmer temperatures (including Massachusetts). Most
notable is the southeastern U.S., which felt record-setting higher temperatures.3 In addition to
temperature changes, the nation is also seeing more rain and snow. January to October 2019 was the
wettest period on record.4 Precipitation in this period increased in most states, including all of New
England, and much higher or record-setting precipitation occurred throughout the Midwest.5

While we often hear of it as a future event, climate change is happening now, and the intent of this
Municipal Vulnerability Preparedness Plan is to summarize the observations that are currently visible,
offer an overview of climate projections for upcoming years, and focus on the equipment, expertise,
communications, and other resources that Rutland will require to adapt to worsening climate conditions.

1 resilientma.org
2 https://www.ncdc.noaa.gov/sotc/
3 NOAA NCEI Global Climate Report, October 2019.
4 Ibid.
5 Ibid.
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Figures 1 (above): NOAA Map of Land and Ocean Temperature Percentiles (January - October 2019).

Figure 2 (above): NOAA Map of Statewide Average Temperature Ranks (January – October 2019).
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1.1 Environmental Risk in Rutland
Considering the full scope of Rutland’s environmental risks can lead to a comprehensive set of
strategies to prepare for extreme weather events that are predicted with climate change and mitigate
their impacts. Rutland is well-positioned to engage in such a study. The town recently completed its
Hazard Mitigation Plan (HMP), a process designed by FEMA to push communities to research and
reflect on past natural hazards and their aftermath and to prepare for future hazards. With climate
change, the town must consider the effects of future hazards, such as rising temperatures, intermittent
heavy precipitation (in summer and winter), increased wind events, invasive species, etc. We are already
seeing these changes, but public policy and awareness have been slow to respond. To use a local
example, annual temperatures in Worcester County have increased by two degrees Fahrenheit since
1970. Annual average temperatures in Rutland could increase further in future decades, possibly 3.5
degrees by 2030, and by almost 11 degrees by the end of the century.6 With these temperature changes,
winter snowpack will decrease, and the number of extremely hot summer days will increase. The MVP
process requires town leadership and residents to consider how climate changes such as these will
affect their particular local infrastructure, society, and the environment strengths and vulnerabilities, and
then devise ways to adapt.

1.2 Land Use in Rutland
Located in Worcester County, Rutland is bordered by six communities: Barre, Hubbardston, Princeton,
Holden, Paxton, and Oakham. The Town consists of 36 square miles, of which 35 square miles are land
and 1 square mile is water. The town is located within the Chicopee and Nashua Watersheds. The Town
of Rutland is situated among a large expanse of forest, much of which is state-owned, and includes
3,151 housing units. The housing density is about 740 people per square mile, much fewer than the
Massachusetts average of 871 people per mile.7 Rutland’s scenic rural setting is both a strength and a
vulnerability. Forests are vulnerable to invasive species, infestation, the loss of trees to rising
temperatures and drought, wildfires, and the depletion of local habitats that depend on a regular balance
of temperatures and precipitation to thrive.

1.3 Demographics in Rutland
The needs of vulnerable populations should be carefully considered when planning for environmental
risk. Vulnerable populations can include the elderly, children, residents with language barriers, residents
with special needs, and residents with low or moderate-income. As of the 2017 American Community
Survey, Rutland’s population consists of about 8,463 people. Other demographic facts about Rutland:

 25 percent of the population is under the age of 18, and 11.4% are over the age of 65.

 While only 2 % of the total population of Rutland live below poverty, but those who do include

20% of children and 7% of seniors.8

 32% of the population meets the U.S. Department of Housing & Urban Development definition

of low- to moderate-income.

 97% of the population drives to work (compared with 78% for Massachusetts overall).

6 Northeast Climate Adaptation Science Center, 2018. Please refer to the list of Works Cited and Additional Resources in Sections
7.5-7.6 for more information on climate change projections and adaptation plans in Massachusetts, Worcester County, and
Rutland.
7 American Community Survey, 2013-2017, viewed through policymap.com.
8 American Community Survey, 2016, viewed through policymap.com.
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2.0 COMMUNITY RESILIENCE BUILDING WORKSHOP: SUMMARY OF FINDINGS

Rutland’s Multi-Hazard Mitigation planning process provided a review of the natural hazards that the
town has faced historically, relying on experience as an indicator for the future. Climate change planning
looks forward and requires town residents and staff to imagine new climate scenarios and to identify
which aspects of their community are the most vulnerable, and which hazard present the greatest threat.

The MVP program helps support Massachusetts communities in preparing for extreme weather and
implementing priority resilience projects. Eligible communities complete the MVP program, become
certified, and apply for MVP Action grant funding. As a participating community, Rutland can use this
funding to improve resilience and preparedness for natural and climate-driven hazards; collaborate with
stakeholders regarding climate change, natural hazards, and impacts; and increase education, planning,
and implementation of priority actions.

Rutland’s MVP application outlined the impact of extreme weather events and pledged to incorporate
findings from the MVP Project into future updates of the Town’s Hazard Mitigation Plan, and into
considerations by the Planning Board, Zoning Board of Appeals, Board of Health, and Conservation
Commission. On November 7, 2019, the Town of Rutland worked with Weston & Sampson to host a

Community Resilience Buildings (CRB) workshop as part of the MVP Program. The Workshop's central

Figure 3: A map of communities participating in the MVP Program (mass.gov)
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objectives were to:

 Define top local, natural, and climate-related hazards of concern
 Identify existing and future strengths and vulnerabilities
 Develop prioritized actions for the community
 Identify immediate opportunities to collaboratively advance actions to increase resilience

The municipal leadership involved in this workshop included the Town Manager, Public Works Director,
Fire Chief, Police Chief, and representatives from the Conservation Commission. These stakeholders
worked alternatively in large and small groups to identify hazards, at-risk areas, and recommendations
related to environmental risk and climate adaptation. This report summarizes the CRB workshop
process and findings.

Figure 4: Participants at the CRB Workshop
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3.0 TOP HAZARDS AND VULNERABLE AREAS

Natural hazards in Rutland include extreme heat, sea-level rise and storm surge, heavy precipitation,
wind, drought, snow and ice, and erosion. A 2019 Risk Assessment ranked the following natural hazards
from high to low risk:

3.1 Top Hazards from the Workshop
All climate risks were presented and discussed during the CRB workshop. The top hazards identified
by participants during the workshop include:

Flooding
(Extreme Precipitation,

Dam Failure)
Extreme Wind/Storms Drought Winter Storms

3.1.1 Extreme Precipitation

Rutland’s 2019 Hazard Mitigation Plan describes the town’s prior experience with precipitation and
flooding and notes that this condition historically resulted from hurricanes, nor’easters, severe
rainstorms, and thunderstorms. Furthermore, the HMP cites dam failure as a significant potential hazard.
According to resilientma.org, the Commonwealth now receives approximately 48 inches of rain per year
on average, with average monthly rainfall between three and four inches for all regions of the state. As
the HMP notes, climate change will exacerbate current conditions, and these changes are already
becoming apparent. The total average annual precipitation across the Northeastern states has

Table 1: Rutland Natural Hazards Risk Assessment

Natural Hazard Community Risk Rating

Wildfire/Brush Fires High

Winter Storms (blizzard/snow/ice) High

Severe Thunderstorms, Lightening Moderate

Winds Moderate

Extreme Temperatures Moderate

Flooding Low

Tornadoes Low

Hurricanes Low

Earthquakes Low

Drought Low

Dam Failures Low

Figure 5: Table based on the Rutland Multi-Hazard Mitigation 2019, which was modified from the 2013 Massachusetts State
Hazard Mitigation Plan
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increased by approximately 10 percent in the last fifty years.
As the map to the right indicates, climate change projections
for the year 2030 indicate that the town overall will see a .17
rise in the average number of days where precipitation is
greater than 2 inches within 24 hours, with the eastern portion
of the town (the Nashua Basin) possibly experiencing such
storms even more frequently.

3.1.2 Extreme Wind/Storms

According to the HMP, thunderstorms are a regular
occurrence in Rutland and are considered a high risk.
Thunderstorms are deemed severe when they contain hail
larger than 1-inch in diameter, have winds gusting over 50
knots, (57.5 mph), or spurs tornadoes.9 Aside from heavier
precipitation impacts described above, thunderstorms can
bring heightened risk for lightning strikes, and unpredictable
strong winds. Scientists have observed that rising
temperatures associated with climate change are shifting
energy in the atmosphere so that there is more energy to fuel
thunderstorms.10 Since 1979, the energy to fuel local
thunderstorms has risen 13%.11

Tornadoes inspire fear because of their tremendous power,
seemingly random appearance, and ability to decimate large areas with little notice. Worcester County
has been affected by tornados, but these are infrequent and have not resulted in large scale damage
or injury. Tornadoes are considered low risk in the HMP. Tornado occurrences have not been tracked
as long as other weather patterns, with records only going back to the 1950s. In the mid-1990s, Doppler
radar enabled meteorologists to detect tornado formation and warn the public of these conditions. Since
1950, Massachusetts averages about 2 tornadoes per year.12 No dramatic increases have been
observed in the frequency and size of tornadoes in the state or elsewhere. Scientists have noted,
however, that we are seeing fewer days with tornadoes, but on those days in which tornadoes occur,
there are more of them.13

Microbursts are defined by the National Weather Service as “a localized column of sinking air
(downdraft) within a thunderstorm and is usually less than or equal to 2.5 miles in diameter.” Microbursts
are associated with thunderstorms and wind speeds of over 100 mph have been recorded in
Massachusetts.14 Wider bursts are “macrobursts.” Both micro and macrobursts can occur in an

9 NOAA National Severe Storms Laboratory, Severe Storms 101-Thunderstorms
(https://www.nssl.noaa.gov/education/svrwx101/thunderstorms/).
10 Massachusetts Institute of Technology. (2019, February 18). Climate change makes summer weather stormier yet more
stagnant: Rising temperatures feed more energy to thunderstorms, less to general circulation. ScienceDaily. Retrieved
December 17, 2019 from www.sciencedaily.com/releases/2019/02/190218153218.htm
11 Ibid.
12 National Climatic Data Center, NCEI, U.S. Tornado Climatology (https://www.ncdc.noaa.gov/climate-information/extreme-
events/us-tornado-climatology)
13 NOAA National Severe Storms Laboratory, Research News, October 2014.
14 Massachusetts State Hazard Mitigation and Climate Adaptation Plan (September 2018) 4-255.

Figure 6: Map of Project Change in Days
with Precipitation Greater Than Two Inches
(Nashua Basin)

Source: resilientma.org Data Map.
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organized, fast-moving row, called a “derecho.”15

It is unclear if tornadoes and microbursts will
become more frequent or intense with climate
change. They are included in the adaptation
discussion because of their association with
severe thunderstorms and the stress that they
place on emergency management, municipal,
and utility staff and budgets.

3.1.3 Drought

According to the HMP, Massachusetts has
experienced seven major droughts between 1930
and 2016, not including the 2019 drought (HMP,
p.43). For Rutland, the water supply is a chief
concern because many Rutland residents are on
private wells and the municipal water supply does
not have a reserve. Drought is currently ranked
low in the HMP, but this concern reflects existing
conditions, not those of climate change. Based
on the data in resilientma.org, climate change is
projected to result in increased intermittent
droughts. Much of the state will experience an
increase in consecutive dry days, with the
Nashua Basin area potentially seeing more.

Drought can affect agriculture and stress habitats
as water sources for wildlife shrink. As the map to
the right indicates, Rutland is home to several
vernal pools, temporary bodies of water that last
for weeks or months. These pools provide critical
and unique seasonal habitat for animals such as
spotted salamanders, wood frogs, snails, clams,
dragonflies, and turtles. A combination of
drought and rising temperatures could devastate
fishing stocks and related recreation. For
example, brook trout, which live in the cold water
streams around Rutland (pictured, right), can die
if streams temperatures exceed 68 degrees
Fahrenheit for extended periods. Additional
stressors from climate change, such as invasive
aquatic species, pests, and diseases, and
changes in hydrology could contribute to a

15 Ibid.

Figure 7 above: Rutland’s vernal pools.

Source: resilientma.org Data

Figure 8 above: Map of brook trout habitat in the Rutland
vicinity.

Source: Massachusetts Action Climate Wildlife Tool
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depletion in fish distribution and population, along with other types of wildlife.16

3.1.4 Winter Storms

The HMP cites severe winter storms as a “very high” probability of occurrence.17 58 high impact storms
have occurred in the Northeast Corridor since 1958, based on NOAA data. According to the HMP, 30
of these storms affected Rutland with over ten inches of snow. Predictions for how climate change may
affect blizzards are not clear. According to resilientma.org, however, the higher level of moisture in the
northbound air currents flowing over the Atlantic Ocean will likely contribute to more frequent blizzards
in the future. Blizzards are extremely costly and damaging. Sudden snow and ice can create power
outages and disrupt telecommunications. Roads become unsafe or impassible, hindering emergency
service and repair crews. Melting snow and ice can also create post-storm flood hazards, and damage
infrastructure. These disruptions affect municipal resources, business, and employment, and public and
property.

3.2 Vulnerable Areas
During the CRB workshop, participants discussed vulnerable geographical areas of Rutland that would
be of particular concern during a hazard event. The areas of greatest concern include the town’s only
water supply, Mauschopauge Pond. The pond is vulnerable to an array of hazards, but contamination
and drought are the hazards most likely to affect human health. Nearby agricultural uses (including a
dairy farm and horse show) have raised questions about potential runoff into the pond.

16 Massachusetts Wildlife Climate Action Tool webpage (https://climateactiontool.org/species/brook-trout).
17 HMP, p. 17.

Table 2: Vulnerable Areas in Rutland

High Hazard Concerns Type of Hazard

Mauschopauge Pond
flooding, drought, contamination from stormwater

runoff

Street Network flooding, ice, seismic activity

Forest wildfires, drought, invasive species

Figure 9: Mauschopauge
Pond and surrounding
agricultural lands.

Source: Google Earth
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4.0 CURRENT CONCERNS/CHALLENGES PRESENTED BY HAZARDS AND CLIMATE CHANGE

Specific Categories of Challenges
The main areas of concern were grouped within the following three categories or “features:”
infrastructural, societal, and environmental.

4.1 Infrastructural
Concerns within the infrastructural category include:

 Roadways
 Drinking water
 Dams
 Municipal buildings
 Town storage for tree waste
 New development (southern/western portions of town)

4.2 Societal
Concerns related to the societal category include:

 Communication between emergency personnel
 Communication between town departments and committees and communication between town

and community
 Commuting population (out of town)
 Shelters
 Vulnerable populations (Hawthorne, group homes, schools/boarding school, seniors, high-

density areas) – and a growing population

4.3 Environmental
Concerns related to the environmental category include:

 Farmers
 Forest habitat
 Street trees
 Air quality
 Groundwater
 Surface water
 Fish and wildlife populations
 Agricultural runoff
 Beavers on Pommogusset Road
 Rail Trail
 Open Space
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5.0 CURRENT STRENGTHS AND ASSETS

Despite the risks that Rutland faces, participants in the workshop were able to identify several existing
strengths and assets within the town. Those examples include:

5.1 Infrastructural
 Transportation/road network
 Water supply/treatment storage
 Sewer system

5.2 Societal
 Schools/daycares
 Healthcare
 Faith-based organizations
 Essential personnel (communication between emergency personnel)
 Communication between town departments and committees and communication between

town and community
 Shelters

5.3 Environmental
 Forest habitat and street trees
 Air quality
 Groundwater and surface water
 Brook trout (fish and wildlife populations)
 Farmers
 Rail Trail
 Open space

Figure 10: Fall view beyond the Rutland Community Solar Array. Photo source: Nameste Solar website
(https://www.namastesolar.com/portfolio/rutland-community-solar/)



6.0 TOP RECOMMENDATIONS TO IMPROVE RESILIENCE

After listing vulnerabilities, hazards, and possible actions, participants ranked their recommendations
from high to low priority. A summary of findings from the final group matrix is included below.

Figure 11. Participants created matrices of risks and vulnerabilities at each table, before consolidating their findings into one
matrix and ranking priority actions.

6.1 Highest Priorities

Table 3: Recommendations for MVP Actions

New Development

Update the town’s development regulations (master plan, bylaws, and
other regulations) to ensure that they do not exacerbate climate change
impacts or place unsustainable stress on municipal services and
supplies (such as water supply or fire services). Regulations should
include:

 Require nature-based design solutions for stormwater controls.
 Conserve open space and habitat.
 Conserve/add street trees or replace dying trees.
 Pocket parks in high-density areas.
 Community engagement.
 Strategies and recommendations for alternate modes of

transportation (such as raising roads).
 Requirements for tree-trimming.

Municipal Personnel

Review and ensure communications are in place among municipal
personnel and community caregivers or networks (such as faith-based
communities, schools, etc.). Ensure that transportation is available for
personnel in emergencies.

Transportation/Road
Network

Create a plan for maintaining an open road network in changing weather
conditions or emergencies. This plan should include:

 A management plan for plowing and the storage of storm debris.
 A review of transportation conditions near dams and alternative
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protocols or designs in case of dam failure.
 A review of washout risks for dirt/gravel roads.
 Recommendations for dust control from calcium chloride on

gravel/dirt roads.
 Recommendations for structural improvements for gravel/dirt

roads.
 Include a debris/brush management plan and identify storage

areas for large scale debris

Water
Supply/Treatment/Storage

Create a comprehensive water supply, treatment, and storage plan to
ensure the availability and quality of the public drinking water supply. The
plan should address:

 Back-up power, access, such as a rental generator for severe
storms.

 Water conservation education for the public and advice on
alternative household supplies

 Identify alternate water supply
 Relocate intakes in case of seismic disturbance
 Regional partnership with Holden (alternative water supply)
 Assess infiltration issues

Dam failure

Assess the likelihood of dam failure and the potential impacts of failure.
The assessment should include recommendations for needed repairs,
protocols, material, and equipment necessary to mitigate dam failure, as
well as a schedule for inspections. Additionally, the management of the
growing beaver population should be reviewed as well.

Sewer System

Assess the sewer system and review the risks of blockage (drought
conditions) and provide recommendations for back-up power (seismic or
other disturbance) and access.

Elderly Meal Site

Coordinate and communicate protocols to ensure that food services for
elderly residents are available during an emergency, including
transportation and financial resources.

Schools/Daycares

Coordinate and improve communications with parents, public, and
private schools to ensure the safety of children during emergencies, and
to prepare for future climate change impacts (such as rising
temperature). Coordination should focus on aspects such as accessibility
of schools, alternative power, and water sources, and building condition
(in case of seismic or other disturbance). Potential flooding sources (such
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as dams) should be evaluated in proximity to schools.

Faith-Based
Organizations/Social
Organizations/Health
Care Facilities

Coordinate with faith-based organizations to create a stronger
communication network with residents, and to ensure that services
provided through such organizations can continue in an emergency.
Challenges that this effort should address include accessibility, back-up
power sources, alternative water sources, and transportation.

Groundwater and Surface
Water Resources

Create a plan to ensure that groundwater and surface water resources
are protected from contamination, erosion, stormwater runoff, and
agricultural runoff (particularly at Mauschopauge Pond). Include an
extensive public education program to promote the conservation of these
resources.

Forest/Open
Space/Natural
Resources/Habitat and
Recreation

Consider planning for open space conservation and integrating open
space and recreational opportunities into development regulations (such
as pocket parks in high-density areas), tree replacement programs, and
connecting trails into the town center. Find mechanisms for funding (such
as participating in the Community Preservation Act) and ways to engage
and educate the community about conservation and forest fire
prevention.

6.2 Additional Priorities

RECOMMENDATIONS

Power Lines Create standards and a schedule for tree-trimming and monitor progress.
Coordinate and communicate with National Grid and include tree-
trimming protocols into development standards to ensure private
developments are protected.

Bridges (Route 68) Create a schedule for bridge inspections and a protocol for lowering
water levels if a washout is predicted. In the long term, assess and (if
needed) design and construct alternate paths.

Municipal Buildings Develop building-specific emergency action plans, ensuring that ADA
issues are addressed, and create a building committee to keep the
communication and schedules moving forward. Examine heating issues
with underground storage tanks (USTs) at the annex and community
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center.

Emergency
Communications

Establish an Emergency Operations Committee and create a master plan
that discusses how describes emergency communications among town
departments, and between the town staff and the community. Include
public outreach and education as part of the plan.

Emergency Shelters Evaluate staffing needs for emergency shelters and create a training
program for new staff.

Vulnerable
Populations/Group
Homes

Develop a plan that specifically addresses the needs of vulnerable
populations (Hawthorne Hill, group homes, school, seniors, high-density
areas, growing population areas). Ensure transportation to and from
facilities in case of emergencies. Ensure that facilities are not located
near dams or along roads that may washout.

Agriculture Coordinate a committee to identify agricultural needs, land management
practices, and usage. Task the committee by providing public education
and outreach on agricultural best practices.

Figure 12: Route 122 during the 2008 ice storm. Photo by Christine Peterson, The Telegram.
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Caroline Wells, Presenter/Facilitator
Tara McManus, Project Manager/Table Facilitator
Deanna Lambert, Table Facilitator
Pat Cotton, Table Facilitator

7.4 Acknowledgements
A special thanks to the Massachusetts Executive Office of Energy and Environmental Affairs for
providing the grant that funded this project, particularly Hillary King, MVP Central Regional Coordinator.
Additional thanks to all the participants and the Workshop Project Team for a successful event.
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Workshop Base Map
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APPENDIX B

Workshop Agenda
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APPENDIX C

Workshop Presentation
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APPENDIX D

Participant Matrices

Final Matrix, Page 1
Final Matrix, Page 2
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APPENDIX E

Annotated Maps from Participants



westonandsampson.com

APPENDIX F

Core Team Meeting Notes

Meeting October 2, 2019 Agenda and Minutes
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APPENDIX G

Public Listening Session Webinar

APRIL 2020
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Listening Session Advertisement (Town Facebook page)
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APPENDIX H

Survey Monkey Responses

April 28 – May 14, 2020
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