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EXECUTIVE SUMMARY

Hazard mitigation planning is a proactive process used to systematically identify policies, actions,
and tools that can be used to reduce the dangers to life and property from natural hazard events.
Climate adaptation planning recognizes that climate change will exacerbate the vulnerabilities and
risks associated with natural hazards. The Town of Groton completed a planning process focused
on both hazard mitigation planning and climate adaptation, which provides a robust assessment
and implementation plan to build the Town’s resilience. The Town is now also eligible for hazard
mitigation funding through the Federal Emergency Management Agency (FEMA) and climate
adaptation funding through the Massachusetts Executive Office of Energy and Environmental Affairs’
Municipal Vulnerability Preparedness (MVP) Grant Program.

Planning Process

The Hazard Mitigation Plan and Municipal Vulnerability Preparedness Plan (HMP-MVP Plan) was

developed through the following steps.

1) Convened a core team of municipal department heads who provided key input through
meetings, taking online surveys, and participating in interviews.

2) Created a set of hazard mitigation and climate adaptation goals.

3) Engaged stakeholders through a Community Resilience Building (CRB) Workshop.

4) Sought public feedback on the hazards, strengths, vulnerabilities, and action items through a
virtual webinar and other online public engagement techniques.

5) Established a list of critical facilities and assets.

6) Conducted a vulnerability and risk assessment of historic hazards and the potential impacts of
climate change.

7) Documented the Town’s capacity to mitigate and respond to hazards.

8) Updated the Town'’s previous HMP from 2015.

9) Developed an action and implementation strategy.

Hazard Mitigation and Climate Adaptation Goals

The Town endorsed the following set of hazard mitigation and climate adaptation goals to protect

public health, property, infrastructure, the environment, and cultural resources through a hazard

mitigation and climate adaptation program that involves increased coordination, planning,
education, and capital improvements.

e Shelters: To provide adequate shelter, water, food, and basic first aid to displaced residents in
the event of a natural disaster.

e Coordination: To increase coordination between departments, surrounding communities,
regional efforts, and state agencies in pre-disaster planning and the implementation of hazard
mitigation and climate adaptation projects.

e Education: To increase awareness of hazard mitigation and climate adaptation among town
officials, private organizations, businesses, and the general public.

¢ Notification: To provide adequate information to residents in the event of a natural disaster.

¢ |Infrastructure: To protect public infrastructure, buildings, and essential services such as electric
power, drinking water, and the sewer system from climate change impacts.

e Vulnerable Populations: To building community and individual resilience, specifically focusing
on vulnerable populations.

o Natural Environment: To develop hazard mitigation and climate adaptation measures that
employ nature-based solutions and protect the natural environment.

Groton ES-1 Weston O
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o Development: To ensure that future development meets federal, state, and local standards for
preventing and reducing the impacts of natural hazards under climate change projections.

¢ Finance: Identify potential funding sources to support the implementation of climate adaptation
strategies.

Vulnerability and Risk

Hazard mitigation planning for Middlesex County communities tends to focus on flooding, which is
the most likely natural hazard to impact these areas. However, the Groton HMP-MVP Plan assesses
the potential impacts to the Town from a variety of natural disasters, including:

&  Flooding @& Extreme temperatures

d, Fire and drought =2 Extreme weather (Nor'easters, wind, and snow)

The HMP-MVP Plan documents the location and exposure of over sixty critical facility and assets.
Among them are emergency services, roads, utilities, social services, and natural resources.

Hazard Mitigation and Climate Adaptation Strategy

Through the planning process, several hazard mitigation and climate adaptation measures were

identified as high priorities.

e Address flooding and improve drainage on Broadmeadow Road and Route 119

e Develop new regulations to ensure roadways, culverts, bridges, and stormwater infrastructure
design consider climate change

e Upgrade existing culverts and stormwater infrastructure where necessary using future
precipitation data. Develop a priority list of undersized culverts.

e Increase maintenance and drainage ditch cleaning. Update O&M Plan with climate change
considerations.

o Evaluate water supply demand projections under drought conditions and current supply’s ability
to meet future needs. Evaluate options for additional storage or emergency supply.

e Increase access to water in places without hydrants that are also more vulnerable to brushfires

e Develop a water conservation program that may include regulating irrigation systems or
developing a water conservation rate pay system.

e Revise stormwater management regulations and wetland regulations to require or recommend
the use of climate data and to encourage stormwater infiltration

e Assess municipal properties for Low Impact Development or green infrastructure opportunities

e Update FEMA FIRM and continue Groton’s participation in the NFIP

e Conduct public education and outreach on emerging threats. Leverage volunteers and work with
neighbors, including Pepperell.

Next Steps

The Town of Groton is dedicated to implementing the findings of this plan and documenting the
process. As a now eligible community for funding through the MVP Program and FEMA, the Town
will look to secure resources, and to work with regional and local stakeholders, to complete the
projects identified herein. The Town will also continue to document hazard impacts and needed
improvements to the Town’s capacity to mitigate and adapt. Lastly, the Town will proactively
incorporate the hazard mitigation and climate adaptation goals into municipal planning, budgeting,
and operations. By doing so, the Town will be ready to update this plan in five years to maintain its
eligibility for grant funding.

Groton ES-2 Weston O
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1.0 INTRODUCTION

The Town of Groton prepared a joint Hazard Mitigation Plan and Municipal Vulnerability Preparedness
Plan (HMP-MVP Plan) to create a strategy to reduce the impacts of natural hazards and climate change
within the community and the region. The Groton HMP-MVP Plan was adopted by the Select Board on
December 24, 2020 to update and replace the Montachusett Region Natural Hazard Mitigation Plan
2015 Update.

1.1 What is a Hazard Mitigation Plan?
Natural hazards, such as earthquakes, hurricanes, and

flooding, can result in loss of life, disruptions to SMART INVESTING

everyday life, and property damage. Hazard mitigation MITIGATION SAVES

is the effort to reduce these impacts through
community planning, policy changes, education
programs, infrastructure projects, and other activities. !
Hazard mitigation planning uses a stepped process SPENT ON
with participation of a wide range of stakeholders to: MITIGATION,

SAVES
ON FUTURE

define local hazards
assess vulnerabilities and risks

. s DISASTER
review current mitigation measures LOSSES

develop priority action items

A

The resulting plan and implementation saves lives and
money. For every dollar spent on federal hazard
mitigation grants, an average of six dollars are saved.?
There are many additional benefits of mitigation planning. HMPs increase public awareness of natural
hazards that may affect the community. They allow state, local, and tribal governments to work together
and combine hazard risk reduction with other community goals and plans. HMPs focus resources and
attention on the community’s greatest vulnerabilities.

By completing an HMP, municipalities also become eligible for specific federal funding and allow
potential funding sources to understand a community’s priorities. Hazard mitigation funding is available
through the Federal Emergency Management Agency (FEMA). To be eligible for FEMA Grants, local
governments are required to prepare an HMP meeting the requirements established in the Robert T.
Stafford Disaster Relief and Emergency Assistance Act, as amended by the Disaster Mitigation Act of
2000.* A summary of disaster assistance programs offered by FEMA is included in the following table.

! Federal Emergency Management Agency (FEMA), “Hazard Mitigation Planning.”

2 Federal Emergency Management Agency (FEMA) and Federal Insurance and Mitigation Administration, “Natural
Hazard Mitigation Saves Interim Report.”

3 Federal Emergency Management Agency (FEMA), “Hazard Mitigation Grant Program.”

. Town of
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Table 1-1. FEMA Grants

FEMA Grants Purpose
Hazard Mitigation Grant Funds the implementation of long-term hazard mitigation planning
Program (HMGP) and projects after a Presidential major disaster declaration*

Pre-Disaster Mitigation (PDM) | Offers annual funding for hazard mitigation planning and projects®
Program

Flood Mitigation Assistance Offers annual funding for planning and projects that reduce or
(FMA) Program eliminate flood damage to buildings insured under the National
Flood Insurance Program (NFIP)®

Public Assistance (PA) Grant | Facilitates recovery after disasters by providing communities with
Program funding for debris removal, life-saving emergency protective
measures, and restoring public infrastructure’

Fire Management Assistance | Funds mitigation, management, and control of fires on forests or
Grant (FMAG) Program grasslands, to prevent major disasters®

1.2 What is a Municipal Vulnerability Preparedness Plan?

In 2017, the Massachusetts Executive Office of Energy and Environmental Affairs (EEA) initiated the
Commonwealth’s Municipal Vulnerability Preparedness (MVP) grant program to help communities
become more resilient to the impacts of climate change. The program provides two grant phases.

1. Planning Grant: The first grant phase is the planning grant, which funds a planning process to
identify priority action items to address vulnerabilities and utilize strengths in preparation for
climate change. The MVP planning process includes convening a team of municipal staff,
engaging stakeholders in a Community Resilience Building (CRB) Workshop following a
guidebook developed by the Nature Conservancy,® and engaging the public. After completing
the planning process, communities are eligible for the second phase of the grant program and
receive increased standing in other state grant programs.

4 Federal Emergency Management Agency (FEMA), “Hazard Mitigation Assistance.”

5> Federal Emergency Management Agency (FEMA).

6 Federal Emergency Management Agency (FEMA).

7 Federal Emergency Management Agency (FEMA), “Public Assistance: Local, State, Tribal and Private Non-Profit.
8 Federal Emergency Management Agency (FEMA), “Fire Management Assistance Grant Program.”

% Federal Emergency Management Agency (FEMA), “Flood Insurance Rate Map: Groton, Middlesex County,
Massachusetts.”

”
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2. Action Grant: MVP action grants fund the implementation of priority climate adaptation actions
identified in the planning grant process and described in the MVP Plan.1® There are three types
of projects eligible under the MVP action grant; resilient redesigns, vulnerability and risk
assessments, and nature-based solutions.

1.3 Hazard Mitigation and Municipal Vulnerability Preparedness Planning in Groton

Many of the required steps of the MVP process also satisfy requirements for updating an HMP. Following
the lead established by the Commonwealth when it adopted the first-ever Massachusetts State Hazard
Mitigation and Climate Adaptation Plan in 2018, the Town of Groton prepared this joint HMP-MVP Plan
in accordance with FEMA guidelines for hazard mitigation planning (Title 44 Code of Regulations (CFR)
201.6) and with the Massachusetts Executive Office of Energy & Environmental Affairs’ (EEA) MVP
requirements. This enabled Groton to consider the impacts of climate change in its hazard mitigation
planning simultaneously.

United States Federal Emergency
Management Agency (FEMA)

Massachusetts Executive Office of
Energy & Environmental Affairs (EOEEA)

Municipal Vulnerability
Preparedness (MVP)

core team -

@ listening session —

‘community community engagement
resilience building

workshop

Hazard Mitigation Planning
(HMP)

municipal leadership
planning committee

regional collaboration

provide updates
public input events on development
changes

review existing information

climate change natural hazar
hazards and == = and in-depth
projections e s and vulnerability hazard profile

abbreviated
= document

existing : -
existing policies/programs define the future

update process
risk matrix =— — background research
prioritize climate — = implementation
ELETSEY I IETe il Il identify strengths, vulnerabilities, plan for hazard

and potential actions mitigation :
address repetitively

damaged

summary of findings hazard mitigation plan structures
report @

state action grants — federal grants
document formal

Weston @ Sampson grant funding plan adoption

time frame opportunities to =
improve

less competitive
grants

Figure 1-1: Commonalities and Differences between the MVP and HMP Processes

10 Massachusetts Executive Office of Energy & Environmental Affairs (EOEEA), “MVP Program Information.”
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1.4 Planning Process Summary

The joint HMP-MVP Plan involved updating the previous Hazard Mitigation Plan, analyzing the potential
impacts of climate hazards, assessing the Town’s capacity for hazard mitigation, and convening a Core
Team of municipal leaders to lead the process and provide local expertise. The Core team met, attended
the CRB Workshop and were invited to the public listening session, corresponded via email, and
contributed insight during expert interviews. Additional stakeholder engagement was conducted
through the in-person CRB Workshop, an online webinar, expert interviews, and an online survey.

To prepare for the development of this MVP-HMP Plan, the Town of Groton followed the process
described in the Community Resilience Building Workshop Guidebook, which was developed by The
Nature Conservancy.!' The Guidebook provides a clear approach on how to organize the public
process for mitigating the impacts of, and increasing resilience against, natural hazards and climate
change. An important aspect of the natural hazard and climate change impact mitigation planning
process is the discussion it promotes among community members about creating a safer, more resilient
community. Developing a plan that reflects the Town of Groton’s values and priorities is likely to produce
greater community support and result in greater success in implementing mitigation strategies that
reduce risk.

Community Resilience Building Workshop Guidebook

The Community Resilience Building Workshop Guidebook provides a process for developing resilience
action plans. The process has been implemented and successful in over three hundred communities.'?
The process, outlined below, is rich in information and dialogue and results in actionable plans and
strong collaboration.

3. Assess
Vulnerabilities
and Strengths

4. Develop &
Prioritize
Actions

2. ldentify

ion!
Hazards 5. Take Action!

1. Engage Community

The Community Resilience Building Workshop Guidebook’s central objectives are to:
e Define top local natural and climate-related hazards of concern

e |dentify existing and future strengthen and vulnerabilities
e Develop prioritized actions for the community
e |dentify immediate opportunities to collaboratively advance actions to increase resilience

Federal regulation for HMP approval requires that stakeholders and the general public are provided
opportunities to be involved during the planning process and in the plan’s maintenance and
implementation. Community members can therefore provide input that can affect the content and
outcomes of the mitigation plan. The planning and outreach strategy used to develop this MVP-HMP
Plan had three tiers:

11 The Nature Conservancy, “Community Resilience Building Workshop Guide.”
12 The Nature Conservancy, “Community Resilience Building.”

. Town of
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1. The Core Team, with representation from municipal leadership at the Town of Groton

2. Stakeholders who could be vulnerable to, or provide strength against, natural hazards and/or
climate change

3. The public, who live and work in the Town

1.4.1 Core Team

The Town of Groton convened the Core Team to act as a steering committee for the development of the
HMP-MVP Plan. The Core Team met on December 11, 2019 to review materials for the CRB Workshop,
develop hazard mitigation and climate adaptation goals, and plan for the project’s next steps. More
information on this meeting is included in Appendix A.

The Core Team established goals for the plan, provided information on hazards affecting the Town,
identified critical infrastructure, identified key stakeholders, reviewed the status of existing mitigation
measures, assessed the Town'’s capacity to mitigate hazards alongside ongoing operations, and
developed proposed mitigation measures for this plan. Members of the Core Team are listed in Table 1-2.

Table 1-2. Groton’s Core Team

Name

Title

Takashi Tada
Nikolis Gualco
Steele McCurdy
Michael Luth
Tom Delaney
Michelle Collette
David Black
Dan Scheibe
Russell Burke
Kevin Kelly
Mark Haddad

Planning Director

Conservation Administrator

Fire Chief

Chief of Police

DPW Director

Stormwater Inspector & ADA Coordinator
Teaching Chair, Groton School
Head of School, Lawrence Academy
Chair, Planning Board

Manager, Groton Electric Light
Town Manager

The Groton Planning Board is the primary agency responsible for regulating development in the Town.
Feedback to and from the Planning Board was ensured through the participation of the Planning Board
Chair and the Town’s Planning Director on the Core Team. The Planning Director and representatives
from the Planning Board also attended the Community Resilience Building Workshop on January 16,
2020, as documented in Section 1.4.2. Additionally, the Town hosted a combined virtual Town Planning
Board Meeting webinar and MVP Public Listening session on April 9, 2020, as documented in Section
1.4.3. This regular involvement ensured that the development of the Groton HMP-MVP report
incorporated policies, strategies, and hazards identified by the Town’s planning entities.

Massachusetts
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The Core Team developed the invitation list for the CRB Workshop at which key stakeholders were
invited to help the Town identify hazards, vulnerabilities, strengths, and proposed actions to mitigate the
impacts of natural hazards and climate change. The Core Team sought to include municipal leaders as
well as politicians, representatives from local nonprofit organizations, local schools, other local
jurisdictions, regional organizations, and state government. The Core Team also suggested or made
available reports, maps, and other pertinent information related to natural hazards and climate change
impacts in Groton. These suggested resources included:

e Town of Groton 2019-2026 Open Space and Recreation Plan (2019)

e Town of Groton 2018 Annual Town Report

e Groton Master Plan (2011)

e Town of Groton Zoning Map (2008)

e Town of Groton Street Index (2005)

e Town of Groton Water Resource Protection Districts (2003)

¢ National Flood Insurance Program (NFIP) Flood Insurance Rate Map (FIRM) for Groton,
Middlesex County, Massachusetts'

e Nashua, Squannacook, and Nissitissit Rivers Stewardship Plan™

e Montachusett Region Natural Hazard Mitigation Plan 2015 Update'

e Massachusetts Climate Change Projections®

e Massachusetts Climate Change Adaptation Report'”

e Massachusetts State Hazard Mitigation and Climate Change Adaptation

¢ National Oceanic and Atmospheric Administration (NOAA) National Center for
Environmental Information (NCEI)

o US Census Bureau Decennial Census (2010)

e US Census Bureau and American Community Survey 2014-2018, 5-year Estimates

1.4.2  Stakeholder Involverment: Community Resilience Building Workshop

Stakeholders with subject matter expertise and local knowledge and experience; including public
officials, regional organizations, neighboring communities, environmental organizations, and local
institutions; were invited to engage in a two-part Community Resilience Building (CRB) Workshop, held
on January 16, 2020. During the first part of the Workshop, Weston & Sampson provided information
about natural hazards and climate change and participants identified top hazards; infrastructural,
societal and environmental features in the Town that are vulnerable to, or provide strength against, these
challenges.

13 Federal Emergency Management Agency (FEMA), “Flood Insurance Rate Map: Groton, Middlesex County,
Massachusetts.”

14 Nashua River Wild and Scenic River Study Committee, “Nashua, Squannacook, and Nissitissit Rivers Stewardship
Plan.”

15 Montachusett Regional Planning Commission (MRPC), “Montachusett Region Natural Hazard Mitigation Plan 2015
Update.”

16 Northeast Climate Science Center, “Massachusetts Climate Change Projections.”

17 Massachusetts Executive Office of Energy & Environmental Affairs (EOEEA) and Adaptation Advisory Committee,
“Massachusetts Climate Change Adaptation Report.”
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Figure 1

2. Images of Local Features. Photos by Weston & Sampson

During the second part of the CRB Workshop, participants identified and prioritized key actions that
would improve the Town’s resilience to natural and climate-related hazards. Additional materials related
to the CRB Workshop are included in Appendix C, including a list of community representatives who
were invited via email by Groton’s Land Use Director and Town Planner. The Workshop was advertised
through an invitation letter and email blast sent by the Town Planner to roughly seventy invitees
documented in the stakeholder list.

This broad representation of local and regional entities and agencies that have the authority to regulate
development ensures that the HMP-MVP Plan aligns with operational policies and hazard mitigation
strategies at different levels of government and implementation. A summary of key participants at the
CRB Workshop is included below:

e Staff members including the Town Manager, Land Use Director and Town Planner, Groton

Electric Light Manager, Water Superintendent, ADA Coordinator, Deputy Chief of Police, Fire
Chief, and Conservation Administrator.

e Representatives from the Select Board, Planning Board, MBTA Advisory Board, Master Plan
Implementation Committee

o Representatives from the Groton Conservation Trust, Invasive Species Committee, Historical
Commission, Agricultural Commission, Conservation Commission, and Earth Removal
Stormwater Advisory Committee.

e Representatives from the Recycling Committee and Sustainability Commission.

e The MVP Regional Coordinator.

Leadership from neighboring communities of Dunstable, Tyngsborough, Westford, Littleton, Ayer,
Shirley, Townsend, and Pepperell were invited to participate in the Workshop but were unable to
attend.
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Figure 1-3. Images from the CRB Workshop. Photos by Weston & Sampson

1.4.3 Listening Session

Due to the public health crisis surrounding COVID-19, the public listening session, to gather information
from the public and educate the residents on hazard mitigation and climate change in Groton, could not
be conducted in person. As a solution, the Town hosted a virtual listening session on April 9" during a
Town Planning Board Meeting that included the presentation of a video and the promotion of an online
survey. The listening session was advertised through a promotional flyer, email blast to the stakeholder
list, announcement in The Groton Herald newspaper, and post on the Town of Groton’s website
homepage. The video presented information related to the MVP program, climate change in Groton,
local strengths and vulnerabilities, existing mitigation measures, and priority action items for future
climate adaptation. The online survey collected feedback on the planning process and outcomes to-
date.

The video and survey links were also posted on the Town’s website and YouTube page to allow the
community to participate on their own time if they were not able to attend the live, virtual session. The
survey was advertised through a promotional flyer and an email blast to the stakeholder list. The survey
period closed April 24". More information about the virtual listening session, including a summary of
survey responses, is available in Appendix D.

1.4.4 Report Layout

This report presents the results of the MVP Planning Process, which includes input derived from the
Core Team, CRB Workshop, and virtual listening session, documentation of Town features and climate
hazard profiles, and a vulnerability assessment. More information on each chapter is included below:

e Chapter 2 lists Groton’s Hazard Mitigation and Climate Adaptation Goals.

e Chapter 3 documents the strengths and vulnerabilities of local features, which are assets or
characteristics of Groton that may contribute to the Town’s resilience or may be a considered a
vulnerability. Features are categorized into several types; including societal, economic,
infrastructure, land use, and environmental.

e Chapter 4 provides a more detailed assessment of the Town’s vulnerability and strengths by
hazard type. These hazard types include flooding, wind-related risk (hurricanes, tropical storms,
tornados, noreasters, and severe thunderstorms), winter weather, geological hazards
(earthquakes and landslides), brushfires, extreme temperatures, and drought. Each hazard’s
historic occurrences and impact, frequency, level of risk, and climate change projections are
described as part of these profiles.

e Chapter 5 describes existing mitigation measures in Groton.

. Town of
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e Chapter 6 provides an update of the progress made since the last HMP.
e Chapter 7 describes the priority action items identified during this process.
e Chapter 8 offers details for plan adoption, maintenance, and implementation.

1.5 Planning Timeline
The HMP-MVP planning process proceeded according to the timeline below.

Project Kickoff Meeting: Core Team Meeting:
November 18, 2019 December 11, 2019

Expert Interviews:

CRB Workshop: Winter 2020

*Updated Critical Facilities List
January 16, 2020 *Reviewed Hazard Mitigation and Climate
Adaption Capacity

Virtual Listening Session: Draft HMP-MVP Report:
April 7, 2020 June 2020

Groton 1-9
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2.0 HAZARD MITIGATION AND CLIMATE ADAPTATION GOALS
The Town of Groton’s Core Team convened to review and discuss the hazard mitigation and climate
adaptation goals for the HMP-MVP Plan. The following nine categorical goals were developed and
endorsed by the Core Team after reviewing the 2015 update of the Montachusett Regional Natural
Hazard Mitigation Plan.

Groton Overall Goal Statement

To protect public health, property, infrastructure, the environment, and cultural resources through a
hazard mitigation and climate adaptation program that involves increased coordination, planning,
education, and capital improvements.

Categorical Goal Statements

1. Shelters: To provide adequate shelter, water, food, and basic first aid to displaced residents in the
event of a natural disaster.

2. Coordination: To increase coordination between departments, surrounding communities, regional
efforts, and state agencies in pre-disaster planning and the implementation of hazard mitigation and
climate adaptation projects.

3. Education: To increase awareness of hazard mitigation and climate adaptation among town officials,
private organizations, businesses, and the general public.

4. Notification: To provide adequate information to residents in the event of a natural disaster.

5. Infrastructure: To protect public infrastructure, buildings, and essential services such as electric
power, drinking water, and the sewer system from climate change impacts.

6. Vulnerable Populations: To building community and individual resilience, specifically focusing on
vulnerable populations.

7. Natural Environment: To develop hazard mitigation and climate adaptation measures that employ
nature-based solutions and protect the natural environment.

8. Development: To ensure that future development meets federal, state, and local standards for
preventing and reducing the impacts of natural hazards under climate change projections.

9. Finance: Identify potential funding sources to support the implementation of climate adaptation
strategies.
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3.0 COMMUNITY PROFILE, LAND USE, AND DEVELOPMENT TRENDS

3.1 Community Profile

Residents often discuss the sense of community
and place, involvement of residents, and open
space and natural features among their favorite
aspects of Groton.” Indeed, Groton has active
community spaces and outdoor resources including
the Groton Center and the second largest trail
network in the State.” The Town has also
experienced some recent population growth, from
10,406 residents documented in the 2006 Town

Census, to 11,386 residents documented in the
Figure 3-1. The Nashua River Rail Trail. Photo by W&S 2018 federal Census data.?°

In the 1600s, Groton was home to the Nashaway Indians and was also the site of John Tinker's trading
post. At that time, the area was known as Petapawag, meaning “swampy land.” An influx of newcomers
founded an expansive settlement called the Plantation of Groton in 1655, which included Groton, Ayer,
parts of Pepperell, Shirley, Dunstable, Littleton, Hazard, Westford, and small portions of two New
Hampshire towns, Nashua and Hollis. Groton’s industrial past included a soapstone quarry, a hop-
growing, a brick factory, a sawmill, a grist mill, and a pewter mill. In the past, the Town was organized
with north, east, south, and west quadrants but West Groton is the only neighborhood name still used
today. Throughout Groton, several historic structures from the 1700s and 1800s still stand today,
including:

Groton Historical Society Museum

First Parish Church of Groton

Groton’s Old Burying Ground

Old Baptist Church?'

Tourism has also been part of Groton’s history. Notably, the Lost Lake area was created through
damming in the early 1900s and became a summer destination.?® The Town is also home to iconic
waterbodies that include the Nashua and Squannacook Rivers. Groton is in the Nashoba Valley area
and, at over 33 square miles, is the largest town by area in Middlesex County. Groton has a varied
topography with Town Hall situated 320 feet above sea level, and Chestnut Hill reaching the highest
local peak at 516 feet above sea level.?

Today, Groton is strategically located near job centers that include Fitchburg, Lowell, and Boston. It is
neighbored by Ayer, Littleton, Westford, Tyngsborough, Dunstable, Pepperell, Townsend, and Shirley.

18 Invited Stakeholders, Groton Community Resilience Building (CRB) Workshop.

¥ Town of Groton, “Town of Groton 2019-2026 Open Space and Recreation Plan.”

20 United States Census Bureau, “2014-2018 American Community Survey. QuickFacts.”
21 Town of Groton, “A Brief History of Groton, MA.”

22 Town of Groton.

23 Town of Groton, “About the Town of Groton, MA.”
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Groton is governed by a Town Manager and a Select Board and operates under the open Town Meeting
system. The Town maintains a website at grotonma.gov.?

3.2 Societal Features

Groton’s community spaces and services are strengths that can be leveraged in the event of an
extreme event and may be particularly useful in reaching and assisting vulnerable populations. These
spaces include the Groton Center and Groton Public Library. Vulnerable populations are residents
whose everyday stressors make it harder to adapt and recover when shocks or hazards occur. In
Groton, residents at risk of isolation and with barriers to building personal resilience are considered
vulnerable. This could include elderly residents, children, and students. Groton has a significant
student population with several public schools and private boarding schools, including the Groton
School and Lawrence Academy. Please refer to Table 3-1 for more information on Groton’s
demographic characteristics.

Table 3-1. Groton Demographic Characteristics®

Groton Massachusetts
Population
2018 11,386 6,902,149
2010 10,643 6,547,785
Age
Under Age 18 23.8% 19.8%
Over Age 65 13.9% 16.5%
Households
Owner-occupied housing unit rate 86.7% 62.3%
Language other than English spoken at home 7.3% 23.6%
Median household income $126,883 $77,378
Additional Information
Persons in Poverty 4.4% 10.0%
With a Disability 7.9% 5.3%

Societal Features, Strengths, and Vulnerabilities

As demonstrated by the table above, Groton has a higher percentage of children (residents under the
age of 18) than the state. Groton’s population has increased by about 5% since 2010, with a particular
increase among senior citizens. Although the 5% increase is more rapid than was projected by the
Metropolitan Area Planning Council (MAPC),?® the State of Massachusetts also experienced a 5%

% Town of Groton.
25 United States Census Bureau, “2014-2018 American Community Survey. QuickFacts.”
26 Town of Groton, “Town of Groton 2019-2026 Open Space and Recreation Plan.”
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https://www.grotonma.gov/

increase in population between 2010-2020.2” Groton’s growing elderly population may be considered a
vulnerability, as emergency services capacity will need to grow similarly to meet increasing demands.
Participants at the CRB Workshop discussed these considerations while identifying key societal aspects
of Groton that are most vulnerable to, or provide protection against, natural hazards and climate change

impacts. Please refer to Table 3-2 for more information.

Table 3-2. Societal Features in Groton

Strengths

Vulnerabilities

* Public transit, including the Council on Aging
van, and commuter rail connection in Ayer

* Health Care facilities, including Seven Hills
Pediatric Center

+ Assisted living facilities, including RiverCourt
Residences Senior Living Community

» Private boarding schools including Lawrence
Academy and the Groton School.

» Commercial and industrial centers, including
West Groton, Town Center, and Four
Corners Village.

* Housing, although additional housing units
are needed

» Public schools: the High School is a shelter
and the Middle School is a warming center

* Mobility, including commuting routes,
walking paths, and cycling options

* Indian Hill Music Center, a nonprofit that will
provide local jobs and public education
opportunities. It is anticipated to open in
2022. A transportation study may be needed
to assess the impact of the new
development

Elderly residents

Lost Lake neighborhood, which relies on
private wells and has high density housing
that increases fire risk.

Groton is a “Right to Farm” community, but
that historic identity is at risk

Residents may be less likely to evacuate or
use a public shelter if they cannot bring their
pets

The Emergency Response Plan needs to be
updated with information related to
evacuation, communication, and access to
resources and shelters

Boarding schools and student populations
require emergency services support

West Groton has few access points

Public Schools: drinking water at the High
School has had issues with iron.

27 Rath, “Massachusetts’ Population Is Growing, But Many Are Leaving.”
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3.3 Economic Features

Figure 3-2. Photos of Lawrence Academy and the Groton Center

In 2017, Groton’s unemployment rate was 3.0%. This represented a significant decrease from the
Town’s 6.5% unemployment rate only seven years previously (towards the end of the economic
recession). Most Groton residents (63.4%) are employed in management, business, science, and arts
occupations. Eighty-two percent of residents drive on their own to work and nearby job centers,
including Fitchburg (thirteen miles away), Lowell (fifteen miles away), and Boston (thirty-one miles away).
Major employers in Groton include Delux Corp, Hollingsworth & Vose Co., and Groton Dunstable
Regional School District. Smaller, but still significant, industries in the Town include agriculture (in 2012,
about one quarter of Groton's land was farmed), eco-tourism, and other small businesses.?®
Communication between businesses and the Town will be key in advancing hazard mitigation planning
efforts and ensuring that large employers are aware of local risks and have emergency protocols in
place. More information on economic features in Groton is summarized below.

Table 3-3. Groton Economic Data®®

Groton Massachusetts
In civilian labor force, total, percent of population age 16 o o
years-, 2014-2018 06.2% or.1%
Mean travel time to work (minutes), workers age 16
years+, 2014-2018 36.2 29.7
Median household income, 2014-2018 $126,883 $77,378
Companies in 2012 1,020 607,664

28 Town of Groton, “Town of Groton 2019-2026 Open Space and Recreation Plan.”
29 United States Census Bureau, “2014-2018 American Community Survey. QuickFacts.”
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3.4 Infrastructure Features

Significant transportation infrastructure in or near Groton includes Route 119, Route 225, and Route 495.
Route 119 and 225 have been impacted by flooding, including the March 2010 flood that closed bridges
along these routes and cut off West Groton.*® West Groton is bordered by the Squannacook and Nashua
Rivers and has its own Water Department, Fire Station, and Post Office. Groton has four dams, including
two high hazard dams.®' More information on dams is included in Chapter 4.

The Town also has two water treatment plants, several wells, two water storage tanks, and multiple
pump stations. Groton’s public water is provided by wells supplied by natural aquifers. The Town Water
Department wells are located near Lost Lake/Knops Pond and Baddacook Pond. Forty-one percent of
residents receive water from the Groton Water Department, 13% receive water from the West Groton
Water Supply District, and the remaining residents use on-site private wells. Pepperell’'s water supply
wells are located close to the Groton town line and draw from the same aquifer. CRB Workshop
participants expressed some concerns related to elevated iron, manganese, and emerging
contaminants in Town.

Groton's sewage is treated at the Pepperell Wastewater Treatment Plant.** Backup power of all critical
facilities providing water and sewer is essential. Electricity is provided by the customer-owned, municipal
utility Groton Electric Light Department (GELD). GELD has provided power to the community since the
early 1900s, and its infrastructure includes the Groton Transfer Station and the Groton Electric
Substation. See Section 3.5 below for more information on critical facilities in Groton.

Discussion of Existing Infrastructure

Participants at the CRB Workshop identified key infrastructure features in Groton that are vulnerable to,
or provide protection against, natural hazards and climate change impacts. Please refer to Table 3-4 for
more information.

Figure 3-3. The Fire Station, Town Hall, and hePo//'ce taz‘/'on. Photos by W&S and the Groton Police Department

30 Groton Core Team, Core Team Meeting.
31 Office of Dam Safety, “Dam Inventory.”
32 Town of Groton, “Town of Groton 2019-2026 Open Space and Recreation Plan.”
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Table 3-4. Infrastructural Features in Groton

Strengths Vulnerabilities

* Municipal buildings, Police, Fire, DPW, and | « Roads that flood, including Broadmeadow
Groton Center. The Center has a list of Road, West Main Street at the Nashua River,
vulnerable residents and list of locals who and Route 119 near Cady Pond.
can help elderly residents with snow » Groton has a strong water supply but there is
removal. concern about future contamination.

» Shelters include the Center and local + Some residents rely on private wells, which
schools. could be impacted by drought.

+ Groton Electric Light Department provides |+ Bridges, including two over the Nashua River.
reliable service and maintenance * Undersized culverts, including culverts at Cady

Pond Brook and Route 119.

» Groton Electric Light Department could
improve resilience through underground power
lines and the use of batteries and solar power.

* Wastewater goes to Ayer and Pepperell.

»  Communication systems in the event of an
emergency could improve.

* There are two high-hazard, Town-owned dams
in Groton (Squannacook River Dam, and the
Lost Lake Dam).

35 Critical Facilities
Critical facilities are extremely essential components to the Town'’s function and protecting them from
natural hazards is paramount. Critical facilities range in function from:

1. Resources that can be utilized to respond and recover from natural hazards
2. Facilities where additional assistance might be needed
3. Hazardous sites that could be dangerous if it is compromised during a natural disaster

Based on information on the previous Hazard Mitigation Plan, interviews with the Core Team and other
experts, and input from stakeholders during the CRB Workshop, 104 critical facilities were identified in
Groton. These facilities include emergency management buildings, Town facilities, shelters, a hospital,
evacuation routes, water, sewer, and electric infrastructure, schools and childcare facilities, grocery and
supplies stores, and other facilities. The full list of these structures is included in a table in Appendix C,
and visualized in the map series in Appendix B.

3.6 Land Use and Environmental Features
The Town of Groton covers just over 33 square miles of land and water. Nearly forty percent of this area is
protected open space, and the Town has the second largest trail system in Massachusetts. It is a rural
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residential community that averages 30 new homes built annually over the last decade. Waterbodies
provide significant space and recreational opportunities in Town, and waterbodies include:*

¢ Rivers: Nashua and Squannacook Rivers
o Watersheds: Merrimack River Watershed, which includes the Nashua River Subwatershed

e Ponds: Lost Lake/Knops Pond, Baddacook Pond, Cow Pond (Whitney Pond), Martins Pond,
Duck Pond, and Massapoag Pond
e Beaches: Sargisson Beach

The graphic below illustrates a comparative breakout of land use in Groton.

ﬁ& 53% Forest

f 15% Wetlands & Water
14% Residential

mi 8% Agricultural

eee 5% Other

kﬂ 0.6% Commercial & Industrial

iﬁi 0.04% Transportation

Figure 3-4. Land use in Groton®*

Discussion of Environmental Features
Workshop participants identified key environmental features in Groton that are most vulnerable to, or

provide protection against, natural hazards and climate change impacts. Please see Table 3-5 for
more information.

33 Town of Groton; Groton Core Team, Core Team Meeting.

34 Montachusett Regional Planning Commission (MRPC), “Montachusett Region Natural Hazard Mitigation Plan 2015
Update.”
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Table 3-5. Environmental Features in Groton

Strengths Vulnerabilities
*  Wetlands provide habitat and water * Invasive species, including the Emerald Ash
storage, and the Town’s wetlands bylaw Boarer and Black Swallow Wort.
is forward-thinking. * Algal blooms, including near the Lost Lake
* The Nashua and Squannacook Rivers are Dam.
scenic destinations. * Vector-borne diseases, including from ticks.
* Increased development can provide » Contaminated sites. The Nod landfill was not
needed housing properly capped.
+ Groton has the second largest trail * The Nashua River has invasive Water Chestnut
network in Massachusetts. plants.
»  Open space offers recreational * Increased development can encroach on
opportunities natural resources.
* Forests sequester carbon and create * Recent rescue operations along trails have
habitat. highlighted the need for improved signage and
education, particularly related to poor weather
events.
»  Stormwater regulations could be improved.
* Some species are rare and endangered.
» Open space requires protection from hazards.
+ Forested land is a fire risk
» Agriculture is part of the Town's historic heritage
but faces financial and environmental
challenges.

3.7 Recent and Potential Development
Development data was identified using input from the Groton Town Planner, and the Metropolitan Area

Planning Council (MAPC) MassBuilds Database, which provides an inventory of recent, future, and
potential development. The resulting documentation included four residential developments and one
commercial development in Groton. Additionally, these developments included a total of 172 single family
homes, 24 multi-family units, and 62,000 square feet of commercial space. Please refer to Table 3-6
below for more information.

Table 3-6. Current and Future Development in Groton

Name | Address Devc_ni_lopment Status Additional Details
ype
Completed | 117 single family
Groton Woods Forest Drive Residential in 2016 homes
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Development

Additional Details

Name Address Status
Type
1-99 Hillside Completed | 62,000 square feet of
Seven Hills at Groton | Avenue Commercial | in 2004 commercial space
46 single family homes
Completed | and 24 multi-family
Academy Hill Magnolia Lane Residential in 2018 homes
Residential 372 Townsend 9 single family homes
Subdivision Road Residential Planning
Age-restricted
Robin Hill Estates Hummingbird Lane | Residential Planning residential

Massachusetts
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4.0 HAZARD PROFILES, RISK ASSESSMENT & VULNERABILITIES

Each hazard profile in this chapter includes information on vulnerable areas, documentation of historic
events, a risk and vulnerability assessment, and related climate change projections. The risk and
vulnerability assessment examines hazard frequency, severity, and potential impact to the Town of
Groton. Each hazard risk and vulnerability assessment uses previous occurrences and climate
projections to identify high risk areas and the likelihood that a hazard will occur. The vulnerability analysis
looks at various factors in the community, including existing and future buildings, infrastructure, and
critical facilities. In some cases, an estimate of the potential dollar loss related to vulnerable structures
in available. Land uses and development trends were also considered as part of the flood vulnerability
assessment.

The hazard profiles were updated using information from the 2013 Massachusetts State Hazard
Mitigation Plan," the 2018 Massachusetts State Hazard Mitigation and Climate Adaptation Plan
(SHMCAP),? and additional research and assessment. The Core Team, expert interviews, CRB
Workshop, and Listening Session results provided local accounts related to each hazard. Additionally,
a Geographic Information System (GIS) and FEMA Hazus assessment was conducted to analyze the
potential risk in Groton related to future flooding, hurricanes, and earthquake events.

4.1 State-wide Overview of Hazards

4.1.1 Massachusetts State Hazard Mitigation and Climate Adaptation

The 2013 Massachusetts State Hazard Mitigation Plan and the 2018 Massachusetts State Hazard
Mitigation and Climate Adaptation Plan (SHMCAP) examined natural hazards that have the potential to
impact the Commonwealth. The 2013 plan summarized the frequency and severity of hazards of
greatest concern. The frequency classification ranges from very low to high. Severity classifications
range from minor severity to catastrophic. The boxes below give further definitions for frequency and
severity characterizations. Table 4-1 summarizes hazard frequency and severity in the State.

Definitions used in the Commonwealth of Massachusetts State Hazard Mitigation Plan®

Frequency

o Very low frequency: events that occur less frequently than once in 100 years (less than
1% probability per year)

e [ow frequency: events that occur from once in 50 years to once in 100 years (1% to 2%
probability per year)

o Medium frequency: events that occur from once in 5 years to once in 50 years (2% to
20% probability per year)

e High frequency: events that occur more frequently than once in 5 years (Greater than
20% probability per year)

1 Commonwealth of Massachusetts et al., “State Hazard Mitigation Plan.”

2 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”

3 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”
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Definitions used in the Commonwealth of Massachusetts State Hazard Mitigation Plan*

Severity

e Minor: Limited and scattered property damage; limited damage to public infrastructure and
essential services not interrupted; limited injuries or fatalities.
e Serious: Scattered major property damage; some minor infrastructure damage; essential
services are briefly interrupted; some injuries and/or fatalities.
e [Extensive: Widespread major property damage; major public infrastructure damage (up to
several days for repairs); essential services are interrupted from several hours to several days;
many injuries and/or fatalities.
e Catastrophic: Property and public infrastructure destroyed; essential services stopped;
numerous injuries and fatalities.

Table 4-1. Hazard Risk Summary for Massachusetts
Hazard Frequency Severity

Inland Flooding/Heavy

High

Serious to Catastrophic

Rain (1 flood disaster declaration event every 3
years; 43 floods per year of lesser magnitude)
Dam failures Very Low Extensive to
Catastrophic
Coastal Hazards High Serious to Extensive
(6 events per year over past 10 years)
Tsunami Very Low Extensive to
(1 event every 39 years on East Coast, 0 in Catastrophic
MA)
Hurricane/Tropical High Serious to Catastrophic
Storm (1 storm every other year)
High Wind (Severe High Minor to Extensive
Weather) (43.5 events per year)
Tornadoes (Severe High Serious to Extensive
Weather) (1.7 events per year)
Thunderstorms High Minor to Extensive
(20 to 30 events per year)
Nor’easter High Minor to Extensive
(1 to 4 events per year)
Snow and Blizzard High Minor to Extensive
(Severe Winter Weather) (1 per year)
Ice Storms (Severe High Minor to Extensive
Winter Weather) (1.5 per year)
Earthquake Very Low Minor to Catastrophic
(10-15% probability of magnitude 5.0 or
greater in New England in 10 years)
Landslide Low Minor to Extensive

(once every two years in western MA)

4 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and

Recreation (DCR).

Massachusetts
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Hazard Frequency Severity
Brush Fires High Minor to Extensive
(at least 1 per year)

Extreme Temperatures High Minor to Serious
(1.5 cold weather and 2 hot weather events
per year)
Drought High Minor to Serious

(8% chance of “Watch” level drought per
month [recent droughts in 2016 and 1960s])

Not all hazards included in the 2018 SHMCAP or the 2013 State Hazard Mitigation Plan apply to the
Town of Groton. Given Groton’s inland location, coastal hazards and tsunamis are unlikely to directly
affect the Town. It is assumed that the entire Town of Groton and its critical facilities are exposed to
earthquakes, high wind events, hurricanes, winter storms, temperature extremes, and snow and ice to
a similar extent. Flood risk from riverine flooding is elevated in the vicinity of flood zones. Landslides are
more likely in areas with more unstable soil types.

4.1.2  Federally Declared Disasters in Massachusetts

Tracking historic hazards and federally declared disasters that occur in Massachusetts, and more
specifically Middlesex County, helps planners understand the possible extent and frequency of hazards.
Historically, Massachusetts has experienced multiple hazards, including flooding, blizzards, and
hurricanes. Since 1991, there have been twenty-two storms in Massachusetts that resulted in federal or
state disaster declarations. Sixteen disaster declarations occurred in Middlesex County. Federally
declared disasters present FEMA grant opportunities for regional recovery and mitigation projects. The
hazard profiles detailed below contain further information about federally declared disasters.

4.1.3 Impacts of Climate Change

Many of the hazards that Groton is currently experiencing are
projected to worsen due to climate change. Climate change is caused
by the warming of the Earth’s atmosphere. The Earth’s atmosphere
has naturally occurring greenhouse gases, like carbon dioxide (CO,),
that capture heat and contribute to the regulation of the Earth’s
climate. When additional greenhouse gases are released through
burning fossil fuels (including oil, coal and gas), the Earth’s
temperature increases. The global temperature increase impacts jet
streams and climate patterns. Due to these changes, the future
Massachusetts climate is expected to reflect historic climate patterns
of states south of New England, depending upon GHG emission
scenarios. Temperatures will increase during both the summer and
winter seasons. Climate change is likely to change Massachusetts’
typical precipitation cycle, leading to more frequent storms, intense rainfall, and episodic droughts. Each
hazard profile presented below includes information on how hazard frequency, intensity, and impacts
are expected to shift with climate change.

4.1.4 Top Hazards as Defined in the CRB Workshop

Participants during Groton’s Community Resilience Building (CRB) Workshop identified the top four
hazards impacting the Town, which include:
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‘ Flooding @& Extreme temperatures

YY)
& Fire and drought % Extreme weather (Nor'easters, wind, and snow)

The CRB Workshop was designed to bring stakeholders together to brainstorm action items that will
facilitate a climate resilient future while also recognizing the Town’s unique characteristics. The CRB
Workshop included small and large group discussions about Town features, historic hazards, and
anticipated future climate change impacts. Drought was identified as a concern because of its impact
on both private wells and the public water supply. Flooding was identified as the risk most likely to have
impacted all residents. Participants also discussed the impact of extreme temperatures, and one
attendee remarked that their grandchildren may live in a Massachusetts that feels more like Georgia.
Participants stressed that the design of infrastructure and future development should consider these
anticipated changes in climate. The sections below include more information about historic hazards,
climate change projections, and anticipated impacts in Groton.

RivirCourt | I
Community Room

—_

Figure 4-1: Paiéipants at Groto s CRB Workshop. Photos by Weston & Sampson,' 2020 -

4.2 Flood-Related Hazards

Flooding was one of the four main hazards identified by participants during Groton’s CRB Workshop.
The following sub-sections provide more information on historic flood events, locally identified flood
areas, potential flood hazards, a vulnerability assessment, and information related to dam failure risk.
The analysis of flood hazard areas was informed by the FEMA National Flood Insurance Program (NFIP)
Flood Insurance Rate Map (FIRM), a GIS vulnerability analysis, information from Groton town staff, input
collected during expert interviews, and accounts of past flood events provided by Groton MVP
Workshop and Listening Session participants.

Causes of Flooding

Flooding can be caused by various weather events including hurricanes, extreme precipitation,
thunderstorms, nor’easters, and winter storms. While Groton currently experiences these events, the
impacts of climate change will likely lead to increasingly severe storms and impacts.

Flooding can include riverine (topping the banks of streams, rivers, ponds) and stormwater flooding
(rainwater that does not properly infiltrate into the ground). Groton has significant topographic variations
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including lowland areas around wetlands, forests in the east, and flat terrain and floodplain deposits in
the west separated by a range of barrier hills. The elevation varies from mean sea level to 500 feet in the
hills. Topographical variations and the prevalence of impervious surfaces can both contribute to runoff
and flooding in Groton. Areas within the FEMA Flood Zones, repetitive flood loss sites, and local areas
identified as flood prone can be more vulnerable to these conditions.

Stormwater Flooding

Stormwater flooding occurs when the rate of rainfall is greater than the stormwater management system
can handle. This may be due to an undersized culvert, poor drainage, topography, high amounts of
impervious surfaces, or debris that causes the stormwater system to function below its design standard.
In these cases, the stormwater management system becomes overwhelmed, causing water to inundate
roadways and properties. Stormwater flooding can occur anywhere in Town and is not limited to areas
surrounding water bodies.

Most stormwater systems in Massachusetts are aging and have been designed with rainfall data that is
no longer accurate. Figure 4-2 shows how anticipated rainfall during design storms has increased from
1961 to 2015, especially for the larger 24-hour, 100-year event. Green infrastructure or low impact
development improvements can help reduce demand on the existing stormwater system by increasing
infiltration on-site. Rain gardens and pervious pavement are two examples of possible strategies.
Upsizing culverts with new rainfall data is also recommended.

O - OF - s
'YYNYY YYHNIY
‘ : YYRYY
A 0

3.2” 3.35” 6.5” 8.4”

1961 2015 1961 . 2015
Figure 4-2: Design Storm Events in 1961 (TP-40) and 2015 (NOAA Atlas 14). The future design of infrastructure
should consider anticipated increases in precipitation.
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Impacts of Flooding

Potential impacts of flooding could include injury, fatality, property damage, and traffic disruption.
Flood hazards are also linked to erosion, which can compromise receiving water quality, slope stability,
and the stability of building foundations. These conditions put current and future structures and
populations located near steep embankments at risk. Erosion can also undercut streambeds and scour
around stream crossing, creating a serious risk to roadways.

WETTER SPRINGS DECREASED SUMMER
DELAY PLANTING PRECIPITATION COULD
& REDUCE YIELD INCREASE EPISODIC

. DROUGHTS
NEW STRESSES : & DROUGHTS CAN
FOR ECOSYSTEMS / L5 WEAKEN TREE

ROOT SYSTEMS
INCREASED ROAD U )
POLLUTANTS IN A Bpeas
WATERBODIES LT J

CROP DAMAGE A

FROM INTENSE ~ °
% RAINFALL o DROUGHTS CAN
REDUCE LOCAL
WATER SUPPLY

Figure 4-3: Potential Impacts of Increasing Precipitation

A series of expert interviews with representatives from municipal departments and local entities revealed
more information about the impacts of flooding on Town operations. For example, the Groton Police
Department does not have high water vehicles and having to drive around a flood could increase their
response time significantly by 2-3 minutes. Flooding can block or complicate access to West Groton.

4.2.1 Areas Vulnerable to Flooding

Locally Identified Areas of Flooding

Town staff, local experts, and CRB Workshop participants helped identify local areas of flooding, which
are summarized in Table 4-2. These areas may or may not overlap with FEMA-designated flood zones.
However, these areas have been noted to flood during significant rain events. Identifying these areas is
an important part of hazard mitigation planning. An awareness of vulnerable areas, particularly critical
emergency routes, can help in prioritizing and implementing climate adaptation projects.

Table 4-2: Locally Identified Areas of Flooding
NENE ' Description

Broad Meadow Road Described as the “litmus test” for flooding, as it floods
first and is centrally located

West Main Street (Route 225) | Floods near the Nashua River and Wrangling Brook.
Route 225 is one of the few access points to West
Groton.

Town of
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Name ' Description

Route 119 Near the Cady Pond Brook culvert. Route 119 is one
of the few access points to West Groton.

Martins Pond Along Lowell Road south of Martins Pond and the
beaver dam northeast of Martins Pond

Townsend Road Near Park Drive in West Groton

Baddacook Pond

Whitney (Cow) Pond
Lost Lake/Knops Pond
River Court Housing Complex

Pepperell Street/Road In Groton
Shirley Street In Pepperell
Station Avenue

Hill Road

Flooding was a common issue discussed during the CRB Workshop. Low-lying areas of Groton are
subject to periodic flooding caused by the overflow of several rivers, ponds, and brooks. Workshop
attendees shared stories about areas that flood frequently, including Broad Meadow Road. Attendees
also discussed the 2007 flooding of the Nashua and Squannacook Rivers, which damaged local roads.
The March 2010 flood closed Routes 119 and 225 and cut off West Groton.

ety

Figure 4-4: Participani‘; at‘ Groton’s CRB Workshop. otos by Weston & Sampson, 2020

Riverine Flooding
Riverine flooding can occur when streams, rivers, and ponds overtop their banks. Groton is home to a
number of series of rivers, brooks, ponds, and other waterbodies that include:

e Watersheds: Merrimack River Watershed

e Sub-Watershed: Nashua River Sub-Watershed, Merrimack River Sub-Watershed

¢ Rivers: Nashua and Squannacook Rivers

e Brooks: Baddacook Brook, Cow Pond Brook, Flat Pond Brook, Gay Brook, James Brook, Martins
Pond Brook, Nod Brook, Reedy Meadow Brook, Tuity Brook, Unkety Brook, Wrangling Brook
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e Great Ponds: Lost Lake/Knops Pond, Whitney Pond (Cow Pond), Baddacook Pond, Martins
Pond, Duck Pond, Massapoag Pond (shared with Dunstable and Tyngsborough), Long Pond
(shared with Ayer)®

FEMA Flood Zones and Repetitive Loss Sites

FEMA Flood Insurance Rate Maps (FIRM) designate areas likely to experience flooding. FEMA-
designated flood zones for Groton are included in Appendix B. Areas within these zones are more
vulnerable to flood events. The definitions of these flood zones are provided below. The FEMA flood
zones surround the water bodies listed above, as well as Meadow Brook, Marshall Brook, Darby Brook,
Sanders Brook, Content Brook, and Collins Brook.°

Flood Insurance Rate Map Zone Definitions’

Zone A (1% annual chance): Zone A is the flood insurance rate zone corresponding to the 100-year
floodplains that are determined in the Flood Insurance Study (FIS) by approximate methods.
Detailed hydraulic analyses are not performed for such areas, therefore, no BFEs (Base Flood
Elevations) or depths are shown within this zone. Mandatory flood insurance purchase
requirements apply.

Zone AE and A1-A30 (1% annual chance): Zones AE and A1-A30 are the flood insurance rate
zones that correspond to the 100-year floodplains that are determined in the FIS by detailed
methods. In most instances, BFEs derived from the detailed hydraulic analyses are shown at
selected intervals within this zone. Mandatory flood insurance purchase requirements apply.

Zone X (0.2% annual chance): Zone X is the flood insurance rate zone that corresponds to the 500-
year floodplains that are determined in the Flood Insurance Study (FIS) by approximate methods.
Because detailed hydraulic analyses are not performed for such areas, no BFEs or depths are
shown within this zone.

As defined by FEMA and the NFIP, a repetitive loss property is any insured property which the NFIP has
paid two or more flood claims of $1,000 or more in any given 10-year period since 1978.% There are no
repetitive flood loss buildings in Groton.® It is important to remember that repetitive loss data does not
fully represent the damage that Groton sustains from flooding. Repetitive loss data only includes
buildings that receive the FEMA designation, which does not include all buildings that have incurred
flood damage. Flooding events in Groton have been classified as a high frequency event. As defined
by the 2013 Massachusetts State Hazard Mitigation Plan, this hazard occurs more frequently than once
in 5 years, a greater than 20% probability per year.'

5 Town of Groton, Open Space and Recreation Committee, 2019-2026.

6 Federal Emergency Management Agency (FEMA), “Flood Insurance Rate Map: Groton, Middlesex County,
Massachusetts.”

7 Federal Emergency Management Agency (FEMA), “Flood Zones.”

8 Federal Emergency Management Agency (FEMA), “Definitions: Repetitive Loss Structure.”

9 Massachusetts Department of Conservation and Recreation (DCR), “Community Information System: Repetitive Loss
for the Town of Groton.”

10 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Department of Conservation (DCR), “Massachusetts State Hazard Mitigation Plan.”
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Middlesex Flooding Events

NOAA'’s National Centers for Environmental Information Storm Events Database provides information
on previous flood events for Middlesex County, including details of municipalities that were impacted by
extreme events. Groton is included in the Middlesex County data. The storms are categorized by event
type, including flood and flash flood events."" Flash flood events are considered by NOAA’'s Storm
Events Database as “a life-threatening, rapid rise of water into a normally dry area beginning within
minutes to multiple hours of the causative event (e.g., intense rainfall, dam failure, ice jam).” Floods are
considered, “Any high flow, overflow, or inundation by water which causes damage. In general, this
would mean the inundation of a normally dry area caused by an increased water level in an established
watercourse, or ponding of water, that poses a threat to life or property.”'®

Middlesex County had 129 flood events and 30 flash flood events between 2000 and 2019. No deaths
or injuries were reported. The property damage totaled $53.439 million dollars (not adjusted for inflation).
Incredibly, flooding during March 2010 caused more than 80% of the total property damage reported
during this time period (over $35 million dollars). Property damages ranged from $1,000 to $26 million.
Two events listed in the database were documented as county-wide impacts in May of 2006 with $5
million in damages.™ Although not all of the flooding documented in the database directly affected
Groton, the monetary impact of flooding is a proxy for the potential damage that could occur. Damages
that occur regionally can also have an indirect impact on Groton, due to regionally dependent utilities,
supply of goods, transportation networks, and economic impacts, among other considerations. Of the
129 flood events that occurred in Middlesex County between 2000 and 2019, two directly affected
Groton. The date and details are listed below:

Table 4-2. Flooding Events in Groton™
Date of Flooding Event  Description
April 2, 2004 Widespread minor to moderate flooding impacted many rivers in southern
New England, as a result of 2 to 4 inches of rain over a three-day period.
Flooding of mainstem rivers occurred along the Squannacook River at
West Groton.
March 14, 2010 Six to ten inches of rain resulted in major flooding across eastern
Massachusetts and Rhode Island. Many streets were closed in Groton and
its surrounding towns due to flooding. The Governor of Massachusetts
declared a state of emergency and this was followed by a federal disaster
declaration for seven Massachusetts counties.

Federal Declared Flood Disasters in Middlesex County

A disaster declaration is a statement made by a community when the needs required by a disaster or
emergency is beyond the local capabilities. Ten disaster declarations were made in Middlesex County
due to flooding between 2000 and 2019, as can be seen in Table 4-4 below.

11 National Centers for Environmental Information (NCEI) and National Oceanic and Atmospheric Administration
(NOAA), “Storm Events Database: Middlesex County.”

2 Department of Commerce, National Oceanic and Atmospheric Administration (NOAA), and National Weather
Service, “Storm Data Preparation.”

13 National Centers for Environmental Information (NCEI) and National Oceanic and Atmospheric Administration
(NOAA), “Storm Events Database: Middlesex County.”

14 National Centers for Environmental Information (NCEI) and National Oceanic and Atmospheric Administration
(NOAA).

Town of

Groton

Massachusetts

Weston O



Table 4-4. Previous Federal and State Disaster Declarations - Flooding™
Type of Assistance

Disaster Name

Disaster

Counties Under Declaration

and Date of Event

Number

Severe Storms & DR- FEMA Hazard Mitigation Grant | Counties of Bristol, Essex,
Flooding 1364 Program Middlesex, Norfolk, Suffolk,
March 5-April 16, 2001 Plymouth, Worcester
Flooding DR- FEMA Individual & Households | Essex, Middlesex, Norfolk,
April 1-30, 2004 1512 Program; FEMA Hazard Suffolk, Worcester
Mitigation Grant Program
Severe Storms and DR- FEMA Public Assistance; All 14 Massachusetts
Flooding 1614 FEMA Individual & Households | Counties
October 7-16, 2005 Program; FEMA Hazard
Mitigation Grant Program
Severe Storms and DR- FEMA Public Assistance; Middlesex, Essex, Suffolk
Flooding 1642 FEMA Individual & Households
May 12-23, 2006 Program; FEMA Hazard
Mitigation Grant Program
Middlesex, Plymouth,
Sever_e Storm and DR- . . Barnstable, DYJkes,
Flooding Public Assistance .
April 15 - 25, 2007 1701 Hamp;hlre, Hampden,
’ Franklin, Berkshire
Severe Winter Storm DR- FEMA Public Assistance; All 14 Massachusetts
and Flooding 1813 FEMA Hazard Mitigation Grant | Counties
December 11-18, 2008 Program
Severe Storm and DR- FEMA Public Assistance; Bristol, Essex, Middlesex,
Flooding 1895 FEMA Individual & Households | Suffolk, Norfolk, Plymouth,
March 12-April 26, 2010 Program; FEMA Hazard Worcester
Mitigation Grant Program
Severe Winter Storm, DR- FEMA Public Assistance; All 14 Massachusetts
Snowstorm, and 4110 FEMA Hazard Mitigation Grant | Counties
Flooding February 8-9, Program
2013
Severe Winter Storm, DR- FEMA Public Assistance; Barnstable, Bristol, Dukes,
Snowstorm, and 4214 FEMA Hazard Mitigation Grant | Essex, Middlesex,
Flooding Program Nantucket, Norfolk,
January 26-28, 2015 Plymouth, Suffolk, Worcester
Severe Winter Storm DR- Middlesex, Norfolk, Bristol,
and Flooding 4379 Public Assistance Plymouth, Barnstable,

March 02- 03, 2018

Nantucket

15 Federal Emergency Management Agency (FEMA), “Public Assistance Disaster Declarations”; Federal Emergency
Management Agency (FEMA), “Disasters: Total Number of Declared Disasters”; Commonwealth of Massachusetts,
Massachusetts Emergency Management Agency (MEMA), and Massachusetts Executive Office of Energy &
Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate Adaptation Plan.”
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4.2.2 GIS Flooding Exposure Analysis

Hazard location and extent of riverine flooding was determined using the current effective FEMA Flood
Insurance Rate Map (FIRM) data for Groton, which is dated 2010. For purposes of this exposure
analysis, the following special flood hazard areas identified in the Town of Groton’s current FIRMs
included:

o Flood Zone AE — Regulatory Floodway
e Flood Zone A (AE, AH) — 1% Annual Chance Flood Hazard
e Flood Zone X (shaded) — 0.2% Annual Chance Flood Hazard

A flood exposure analysis was conducted for critical facilities and vulnerable populations throughout the
municipality using MassGIS data, FEMA flood maps, and information gathered from the municipality.
Table 4-5 below displays critical infrastructure in Groton that are located within either the 100-year or
500-year FEMA flood zone. Five critical facilities are located within the 100-year flood zone and one
critical facility is located in the 500-year flood zone. These facilities are vital to the functionality of the
Town, and it is important to protect them from flood hazards.

Table 4-5. Critical Facilities Located within the FEMA Flood Zone

Facility Address 100-Year 500-Year
Flood Zone  Flood Zone

Elderly Services/Long Term | 8 West Main Street X

Care Facility

Pump Station 309 Townsend Road X

Public Water Supply Townsend Road GP X

Wellfield

Solid Waste Facility 71 Nod Road X X
Underground Storage Tank | Townsend Road X

During the workshop, stakeholders discussed concern related to Groton’s vulnerable populations. The
This may include residents experiencing social isolation, such as elderly residents and children. A GIS
analysis found that 59 census blocks containing elderly or youth residents are located within the 100-
year flood zone. More information related to this analysis is included in Appendix B.

The Town’s existing tax parcel and property value data obtained from MassGIS were used to estimate
the number of parcels (developed and undeveloped) and buildings located in identified hazard areas,
along with their respective assessed values. The parcel data set provides information about the parcel
size, land use type, and assessed value, among other characteristics. The parcel data was also
classified into various land use types based on the Massachusetts Department of Revenue’s Property
Type Classification Code for Fiscal Year 2019.

An analysis was conducted on all developed parcels in the Town. To determine the vulnerability of each
parcel and building, a GIS overlay analysis was conducted in which the flood hazard extent zones were
overlaid with the parcel data and existing building footprint data. These developments were overlaid with
historic flood zones to determine the parcels’ vulnerability to flooding. They were categorized by land
use type, and the exposure of each land use type was documented by the total area and percentage of
parcels that overlap with a flood zone. The risk or impact of potential flooding was captured by
summarizing the total property value in each parcel. 16% of the developed parcels in Groton are located
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within the 100-year flood zone, and 18% are located within the 500-year flood zone. More information is
included in Tables 4-6 and 4-7 below.

Table 4-6. Exposure of Developed Parcels to the 100-Year FEMA Flood Zone
Land Use Total Total Area  Number of Total Areaof  Percentage Property

Type Number of Parcels Parcelsin Parcelsinthe ofParcelsin  Value in the
of (acres) Flood Zone Flood Zone the Flood Flood Zone
Parcels (acres) Zone

Residential 3273 7452 188 1048 14 $44,893,700
Commercial 78 854 7 234 27 $126,383,700
Industrial 6 86.7 2 43.6 50 $60,544
Government 1 3.32 N/A N/A N/A N/A
Agricultural N/A N/A N/A N/A N/A N/A
Open Space N/A N/A N/A N/A N/A N/A
Total 3358 8396 197 1325 16 $171,337,944

Table 4-7. Exposure of Developed Parcels to the 500-Year FEMA Flood Zone

Land Use Total Total Area Number of Total Areaof Percentage | Property Value
Type Number of Parcels Parcelsin Parcelsinthe of Parcels in in the Flood
of (acres) Flood Flood Zone the Flood Zone
Parcels Zone (acres) Zone
Residential 3273 7452 235 1109 15 $56,043,150
Commercial 78 854 9 367 43 $127,681,800
Industrial 6 86.7 3 455 53 $1,479,500
Government 1 3.32 N/A N/A N/A N/A
Agricultural N/A N/A N/A N/A N/A N/A
Open Space N/A N/A N/A N/A N/A N/A
Total 3358 8396 247 1522 18 $185,204,450

Recent developments or redevelopments within the past 10 years (2010 — 2020) were isolated and an
additional exposure analysis was conducted on these parcels. The methodology for this exposure
analysis is the same as described above. This data was pulled from the MassBuilds database'® and
confirmed by the Town Planner. The analysis showed that the Town of Groton does not have recently
developed parcels in the 100-year or 500-year Flood Zone. This statistic is an indicator of the Town'’s
success in encouraging new development to occur outside of flood prone areas.

Potential development areas that were noted by MassBuilds as being in the planning phase of
development were reviewed by the Town Planner, and additional planned facilities were added. These
locations were overlaid with FEMA flood zone maps to determine the vulnerability to flooding. These
areas were categorized by land use type, which was downloaded from MassGIS. The analysis showed
that there are no locally identified areas for potential developments in the 100-year or 500-year flood
zones. The results are in accordance with the previous observation that there are no recently developed
parcels in the FEMA flood zone.

16 Metropolitan Area Planning Council (MAPC), “MassBuilds: Groton.”
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To further resiliency in the Town, a flood exposure analysis was completed on all vacant, developable
parcels. The analysis utilized MassGIS data, FEMA flood maps, and information from the Town. The
result identify future flooding that could occur on parcels if they were to be developed. The output of the
ArcGIS overlay analysis showed all vacant, developable parcels that intersected with a flood zone. The
number of parcels was totaled for each land use type within each of the FEMA Flood Zones. While there
are 1,269 acres of land in Groton that are vacant and developable, 11% of that land is located within the
100-year flood zone, and 12% is located within the 500-year flood zone. More information is included in
Tables 4-8 and 4-9 below.

Table 4-8. Exposure of Developable, Vacant Land to the 100-Year FEMA Flood Zone

Land Use Total Total Area Number of Total Area of Percentage of
Category Number of of Parcels Parcelsin Flood Parcels in Flood Parcels in the
Parcels (acres) Zone Zone (acres) Flood Zone

Residential 182 1087 14 140 13
Commercial 5 115 N/A N/A N/A
Industrial 3 06 1 6.10 9
Government N/A N/A N/A N/A N/A
Agricultural N/A N/A N/A N/A N/A
Open Space N/A N/A N/A N/A N/A
Total 190 1269 15 146 11

Table 4-9. Exposure of Developable, Vacant Land to the 500-Year FEMA Flood Zone

Land Use Total Total Area Number of Total Area of Percentage of
Category Number of of Parcels Parcelsin Flood Parcels in Flood Parcels in the
Parcels (acres) Zone Zone (acres) Flood Zone

Residential 182 1087 11 147 14
Commercial 5 115 N/A N/A N/A
Industrial 3 06 1 6.10 9
Government N/A N/A N/A N/A N/A
Agricultural N/A N/A N/A N/A N/A
Open Space N/A N/A N/A N/A N/A
Total 190 1269 12 153 12

4.2.3 Dams and Dam Failure

Dam failure is defined as a collapse of an impounding structure resulting in an uncontrolled release of
impounded water from a dam.' Dam failures during flood events are of concern in Massachusetts,
given the high density of dams constructed in the 19th century. '

Dams can fail due to overtopping caused by floods that exceed the capacity of the dam, deliberate acts
of sabotage, structural failure of materials used in dam construction, movement and/or failure of the
foundation supporting the dam, settlement and cracking of concrete or embankment dams, piping and
internal erosion of soil in embankment dams, and inadequate maintenance and upkeep. Many dam
failures in the United States have been secondary results of other disasters. The prominent causes are

17 Department of Conservation and Recreation (DCR), “302 CMR 10.00: Dam Safety.”
18 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”

Weston O



earthquakes, landslides, extreme storms, massive snowmelt, equipment malfunction, structural
damage, foundation failures, and sabotage. "

Climate change may indirectly affect dam breaches for a variety of reasons. Dams are typically designed
based on historic water flows and known hydrology. Climate change projections indicate that the
frequency, intensity, and amount of precipitation will increase in New England. Increased precipitation
may push dams over capacity. Therefore, dams will have to be monitored for safety. There are several
mechanisms in place to manage increases in water, such as slowly releasing water. It is advised that
these events are monitored as it can add additional stress on the dam infrastructure.

Although dam failure does not occur frequently in Groton, it can cause property damage, injuries, and
potentially fatalities. These impacts can be at least partially mitigated through advance warning to
communities that would be impacted by dam failure. In addition, the breach may result in erosion to
rivers and stream banks that are inundated. In Groton, dam failure is classified as a very low frequency
event, which is defined by the 2013 State Hazard Mitigation Plan as occurring less frequently than once
every 100 years (less than a 1% chance per year). Although there have been no recorded dam failures
in Groton, a dam failure can still present a high level of risk and could result in a catastrophic event with
extreme damage to property and potential loss of life.

According to town officials and the Massachusetts Department of Conservation and Recreation’s (DCR)
Office of Dam Safety, there are four dams in Groton. Information related to these dams is summarized
in Table 4-10 below. This summary table includes the hazard classification for each dam, which is
defined by DCR as:

High: Dams located where failure or misoperation 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: Dams located where failure or mis-operation 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 or relatively important facilities.

Low: Dams located where failure or mis-operation may cause minimal property damage to
others. Loss of life is not expected.

Table 4-10. Inventory of Dams in Grotor””®

Dam Name Dam Owner Hazard Potential
Classification
Squannacook River Dam Town of Groton, Board of Selectmen High Hazard
Hollingsworth & Vose Co. Dam | Hollingsworth & Vose Company Low Hazard
Lost Lake Dam Town of Groton, Highway Department | High Hazard
Woods Mill Pond Dam Martina Calnan Low Hazard

1% Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR).
20 Office of Dam Safety, “Dam Inventory.”
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As of February 2017, all dams classified as high hazard potential or significant hazard potential were
required to have an Emergency Action Plan (EAP).?" This plan must be updated annually and submitted
to the Commissioner and the Massachusetts Emergency Management Agency. The plan should also
be retained by the dam owner and the Town in which the dam is located. Guidelines and a template
were established by the Office of Dam Safety to ensure that all EAPs follow the proper format.

4.2.4 Climate Change Impacts: Flooding

Middlesex County’s observed annual precipitation in 2005 was 56.17 inches.?” Extreme rain and snow
events are becoming increasingly common and severe particularly in the Northeast region of the country
(please refer to Figure 4-5 below). Large rain or snow events that happened once a year in the middle
of the 20th century now occur approximately every nine months. Additionally, the largest annual events
now generate 10% more rain than in 1948. Regionally, New England has experienced the greatest
increase in frequency of extreme rain and snow events. These events now occur 85% more frequently
than they did 60 years ago.?® Massachusetts is expected to experience an 8% increase in extreme
precipitation events by midcentury and a 13% increase in extreme precipitation by 2100.%
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Figure 4-5. Changes in Frequency of Extreme Downpours?

21 Massachusetts Department of Conservation and Recreation (DCR), “Emergency Action Plans.”

22 Massachusetts Executive Office of Energy & Environmental Affairs (EOEEA), “Annual Total Precipitation: Middlesex
County, MA.”

23 Madsen and Willcox, “When It Rains, It Pours: Global Warming and the Increase in Extreme Precipitation from 1948
to 2011.”

24 Massachusetts Executive Office of Energy & Environmental Affairs (EOEEA) and Adaptation Advisory Committee,
“Massachusetts Climate Change Adaptation Report.”

25 Madsen and Willcox, “When It Rains, It Pours: Global Warming and the Increase in Extreme Precipitation from 1948
to 2011.”
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4.3 Wind Related Hazard

High winds can occur during
hurricanes, tornadoes, nor'easters,
and thunderstorms. The entire area of
Groton is vulnerable to the impacts of
high wind. All current and future
buildings, critical facilities, and
vulnerable populations are at risk
during high wind events. Wind may
down trees and power lines, cause
property damage, and create
hazardous driving conditions. While
Groton’s current 100-year wind speed
is 99 mph?®, climate change will likely
increase storm event frequency and
severity.

Figure 4-6: Restoring power outage due to downed tree after a

The Groton Fire Department discussed storm.

the challenges that can occur when Source: Photo from GELD website

downed trees block roads and prevent or delay access to certain areas. Although there are occasional
issues with downed power lines, the Town of Groton’s electric light company, Groton Electric Light
Department (GELD), can quickly respond to power outages. Additionally, GELD is proactive in
maintaining trees around powerlines. Some underground electric utilities are being installed.
Respondents to the public survey that was shared after Groton’s listening session discussed the impact
of severe storms and wind events and identified the southern part of Groton as experiencing more power
outages than the rest of Town.

4.3.1 Hurricanes and Tropical Storms

Tropical cyclones (including tropical depressions, tropical storms, and hurricanes) form over the warm
waters of the Atlantic, Caribbean, and Gulf of Mexico. A tropical storm is defined as having sustained
winds from 39 to 73 mph. If sustained winds exceed 73 mph, it is categorized a hurricane. The Saffir-
Simpson scale ranks hurricanes based on sustained wind speeds from Category 1 (74 to 95 mph) to
Category 5 (156 mph or more). Category 3, 4, and 5 hurricanes are considered “Major” hurricanes. Wind
gusts associated with hurricanes may exceed the sustained winds and cause more severe localized
damage.?’

Hurricanes and tropical storms have a large spatial extent and are known to impact the entire town when
one passes through this area. All existing and future buildings including critical facilities and populations
may be at risk to the hurricane and tropical storm hazard. Impacts may include water damage in
buildings from building envelope failure, business interruption, loss of communications, and power
failure. Flooding is a major concern as slow-moving hurricanes can discharge tremendous amounts of
rain on an area.

26 American Society of Civil Engineers (ASCE), “ASCE 7 Hazard Tool: Groton, Massachusetts.”
27 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreatlon (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”
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Figure 4-7: Potential impacts of extreme storms, including high wind events

The official hurricane season runs from June 1 to November 30. However, storms are most likely to
occur in New England during August, September, and October.?® The region has been impacted by
hurricanes throughout its history, the earliest recorded in 1635. Between 1851 and 2012, Massachusetts
experienced 13 hurricanes and two named tropical storms. The most recent FEMA disaster declaration
in Massachusetts due to a hurricane was Hurricane Sandy in 2012. Hurricanes that have occurred in the
region since 1938 are listed in Table 4-11 below. Four were Category 3 events.

Table 4-11. Hurricane Records for Eastern Massachusetts, 1938 to 20197

Hurricane Event
Great New England Hurricane

Date

September 21, 1938

Great Atlantic Hurricane

September 14-15, 1944

Hurricane Doug

September 11-12, 1950

Hurricane Carol

August 31, 1954

Hurricane Edna

September 11, 1954

Hurricane Diane

August 17-19, 1955

Hurricane Donna

September 12, 1960

Hurricane Gloria

September 27, 1985

Hurricane Bob

August 19, 1991

Hurricane Katrina

September 13, 2005

Hurricane Earl

September 4, 2010

Tropical Storm Irene

August 28, 2011

28 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and

Recreation (DCR).

2% National Centers for Environmental Information (NCEI) and National Oceanic and Atmospheric Administration

(NOAA), “Storm Events Database: Middlesex County.”
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Hurricane Event Date

Hurricane Sandy October 29-30, 2012
Hurricane Florence September 18, 2018
Hurricane Dorian September 7, 2019

The Saffir/Simpson scale categorizes or rates hurricanes from 1 (minimal) to 5 (catastrophic) based on
their intensity. This is used to provide an estimate of the potential property damage and flooding
expected along the coast from a hurricane landfall. Wind speed is the determining factor in the scale,
as storm surge values are highly dependent on context.*® More information is included in Table 4-12
below:

Table 4-12. Saffir/Simpson Scale’’
Scale No. (Category)  Winds (mph) \ Potential Damage

1 74 — 95 Minimal: damage is primarily to shrubbery and trees,
mobile homes, and some signs. No real damage is
done to structures.

2 96 - 110 Moderate: some trees topple, some roof coverings
are damaged, and major damage is done to mobile
homes.
3 111 -130 Extensive: large trees topple, some structural

damage is done to roofs, mobile homes are
destroyed, and structural damage is done to small
homes and utility buildings.
4 131 -155 Extreme: extensive damage is done to roofs,
windows, and doors; roof systems on small buildings
completely fail; and some curtain walls fail.

5 > 155 Catastrophic: roof damage is considerable and
widespread, window and door damage is severe,
there are extensive glass failures, and entire
buildings could fail.

(Table originally created by NOAA)

Hurricane damage in Groton was estimated using a hurricane modeling software called Hazus Multi-
Hazard (Hazus). Hazus is a GIS model developed by FEMA to estimate losses in a defined area due to
a specified natural hazard. The Hazus hurricane model allows users to input specific parameters in order
to model a defined hurricane magnitude, which is based on wind speed. The largest hurricane ever
recorded in Massachusetts was a Category 3 hurricane, which occurred in 1954. For the purposes of
this analysis, and in order to estimate potential damage, both a Category 2 and a Category 4 hurricane
were modeled. Although there have been no recorded Category 4 hurricanes recorded in

30 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”

31 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR).
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Massachusetts, a comparable storm was modeled to show the impact that could occur from this
extreme scenario, which is something that could possibly happen in the future due to climate change.

In Massachusetts, the return period for a Category 2 hurricane is approximately 0.01 percent, and for a
Category 4 hurricane it is approximately 0.005 percent. Hazus models hurricanes based upon their
return period. Therefore, a Category 2 was modeled as a 100-year hurricane and a Category 4 was
modeled as a 500-year hurricane. In order to model each of these hurricanes, the study region must first
be defined. The Town of Groton was outlined using Town census tracts. The probabilistic scenario was
used for Groton, which considers the associated impact of thousands of storms that have a multitude
of tracks and intensities. The output shows the potential impact that could occur in Groton if either a
Category 2 or a Category 4 hurricane passed by. Hazus is based on 2010 census data and 2014 dollars.
The tables below show the estimated damage from both a Category 2 and a Category 4 hurricane in

the municipality.

Table 4-13. Estimated Damages in Grofon from Probabilistic Category 2 and Category 4 Hurricanes
Category2 Category 4

Building Characteristics

Estimated total number of buildings 4,106 4 106
Estimated total building
replacement value (Year 2014 $) $2.234 $2 234

(Millions of Dollars)
Building Damages

zéa?r];g;e”dmgs sustaining minor 49 390

# of buildings sustaining moderate

damage B 1.33 37
ﬁa(r)wfu?;e”dmgs sustaining severe 0.03 097

# of buildings destroyed 0 0.54
Population Needs

# of households displaced 0 0

# of people seeking public shelter 0 0
Debris

Building debris generated (tons) 5,720 21,522
Tree debris generated (tons) 5,564 20,499
# of truckloads to clear building 6 41
debris (@25 tons/truck)

Value of Damages (Thousands of

dollars)

Total property damage $9,437.40 $33,398.88
Total losses due to business $37.60 $955.85

interruption

In addition to the infrastructural damage, Hazus also calculated the potential societal impact of a
Category 2 and Category 4 hurricane on the community. This calculation included monetary wage,
capital-related costs, rental and relocation costs, expected damages to essential facilities, and
damages by building material type. A full Hazus risk report for each hurricane category can be found in

Appendix B.
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Hurricanes are a town-wide hazard in Groton and are considered a high frequency event. As defined by
the 2013 Massachusetts State Hazard Mitigation Plan, this hazard occurs more frequently than once in
5 years, or a greater than 20% probability per year.

4.3.2 Tornadoes

Atornado is a narrow, violently rotating column of air that extends from the base of a cloud to the ground.
Tornadoes are the most violent of all atmospheric storms. The following are common factors in tornado
formation:
e Very strong winds in the middle and upper levels of the atmosphere
e Clockwise turning of the wind with height
e Increasing wind speed in the lowest 10,000 feet of the atmosphere (i.e. 20 mph at the
surface and 50 mph at 7,000 feet)
e Very warm, moist air near the ground, with unusually cooler air aloft
e A forcing mechanism such as a cold front or leftover weather boundary from previous
shower or thunderstorm activity

Tornadoes can be spawned by tropical cyclones or the remnants thereof, and weak tornadoes can even
form from little more than a rain shower if air is converging and spinning upward. The most common
months for tornadoes to occur are June, July, and August. There are exceptions: The 1995 Great
Barrington, Massachusetts tornado occurred in May; and the 1979 Windsor Locks, Connecticut tornado
ioccurred in October.*

The Fujita Tornado Scale measures tornado severity through estimated wind speed and damage. The
National Weather Service began using the Enhanced Fujita-scale (EF-scale) in 2007, which led to
increasingly accurate estimates of tornado severity. Table 4-14 provides more detailed information on
the EF Scale.

Table 4-14. Enhanced Fujita Scale®

Fastest V4 3-second EF 3-second EF 3-second

mile (mph) gust (mph) Number gust (mph) Number gust (mph)
0 40-72 45-178 0 65 -85 0 65— 85
1 73 -112 79 -117 1 86 — 109 1 86 -110
2 1183 -157 118 — 161 2 110-137 2 111 -135
3 158 — 207 162 — 209 3 138 - 167 3 136 — 165
4 208 - 260 210 — 261 4 168 — 199 4 166 — 200
5 261- 318 262 — 317 5 200 - 234 5 Over 200

32 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”

33 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA).

34 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”
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Massachusetts experiences an average of 1.7 tornadoes per year. The most tornado-prone areas of the
state are the central counties. Tornadoes are comparatively rare in eastern Massachusetts, although
Middlesex County is considered an at-risk location.®® The most devastating tornado in Massachusetts
in the history of recorded weather occurred in Worcester in 1953, killing 94 people, injuring more than
1,000, and causing more than $52 million in damages (more than $460 million in current dollars). The
most recent tornadoes in Massachusetts occurred in 2011 in Springfield, 2014 in Revere, and 2016 in
Concord.®® There have been 18 recorded tornados in Middlesex County since 1955. One fatality and
six injuries were reported. Table 4-15 below provides the detailed information.

Table 4-15. Tornado Records for Middlesex County, 1955 to 2020°”
Fujita Fatalities | Injuries \ Damage

10/24/1955 1 0 0 $2,500
6/19/1957 1 0 0 $25,000
6/19/1957 1 0 0 $250
7/11/1958 2 0 0 $250,000
8/25/1958 2 0 0 $2,500

7/3/1961 0 0 0 $25,000
7/18/1963 1 0 0 $25,000
8/28/1965 2 0 0 $250,000
7/11/1970 1 0 0 $25,000
10/3/1970 3 1 0 $250,000

7/1/1971 1 0 1 $25,000
11/7/1971 1 0 0 $250
7/21/1972 2 0 4 $2,500,000

9/29/1974 3 0 1 $250,000
7/18/1983 0 0 0 $250
9/27/1985 1 0 0 $250

8/7/1986 1 0 0 $250,000
8/22/2016 1 0 0 $1,000,000

Although tornadoes are a potential town-wide hazard in Groton, the National Oceanic and Atmospheric
Administration (NOAA) only includes documentation of one tornado track that crossed through Town.
On September 29, 1974, a category 3 (Fujita Scale) tornado was recorded in Middlesex county, and
caused one injury and $250,000 in property damage. The tornado track was recorded starting in the
vicinity of Chandler Street and McKenzie Circle, and ending near Lumber Lane.* If another tornado were
to occur in Groton, damages would depend on the track of the tornado and would be most likely be

35 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”

36 Morrison, “Tornadoes of Massachusetts Past”; Epstein, “This Morning’s Tornado in Concord, Explained.”

37 National Centers for Environmental Information (NCEI) and National Oceanic and Atmospheric Administration
(NOAA), “Storm Events Database: Middlesex County.”

38 National Centers for Environmental Information (NCEI) and National Oceanic and Atmospheric Administration
(NOAA), “Storm Events Database - Event Details - Tornado September 29, 1974.”
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high due to the prevalence of older construction and the density of development that exist. Structures
built before current building codes may be more vulnerable. Evacuation, sheltering, debris clearance,
distribution of food and other supplies, search and rescue, and emergency fire and medical services
may be required. Critical evacuation and transportation routes may be impassable due to downed trees
and debris, and recovery efforts may be complicated by power outages. Tornado events in Groton are
a very low frequency event. As defined by the 2013 Massachusetts State Hazard Mitigation Plan, this
hazard may occur less than once in 100 years (a less than 1% chance per year). Tornadoes are difficult
to simulate well in climate models because of their small size. However, it is predicted that the frequency
of tornadoes in eastern Massachusetts will rise in the future due to climate change.

4.3.3 Nor’easters

A nor’easter is characterized by large counterclockwise wind circulation around a low-pressure center
that often results in heavy snow, high winds, waves, and rain along the East Coast. The term nor’easter
refers to their strong northeasterly winds blowing in from the ocean. These winter weather events are
among the season’s most ferocious storms, often causing erosion, flooding, and structural damage.*

Nor'easters generally occur on at least an annual basis, typically in late fall and early winter. Some years
bring up to four nor'easter events. This is currently the most frequently occurring natural hazard in the
state. The storm radius is often as much as 100 miles and sustained wind speeds of 20 to 40 mph are
common, with short-term gusts of up to 50 to 60 mph. High winds during a hurricane can last from 6 to
12 hours, while conditions during a nor'easter can last from 12 hours to three days.*® Previous
nor'easters events are listed in Table 4-16. Notably, the severe Coastal Storm in 1991 led to a federal
disaster declaration.

Table 4-16. Noreaster Events for Massachusetts, 1978 to 2020°

Nor’'easter Event

Date

Blizzard of 1978 February 1978
Severe Coastal Storm (“Perfect Storm”) October 1991
Great Nor’easter of 1992 December 1992
Blizzard, Nor’easter January 2005
Coastal Storm, Nor’'easter October 2005
Severe Storms, Inland and Coastal Flooding April 2007
Winter Storm and Nor’easter January 2011
Severe Storm and Snowstorm October 2011
Severe Winter Storm, Snowstorm, and Flooding April 2013
Severe Winter Storm, Snowstorm, and Flooding April 2015
Severe Winter Storm and Flooding March 2018
Severe Winter Storm and Snowstorm March 2018

39 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”

40 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA).

41 National Centers for Environmental Information (NCEI) and National Oceanic and Atmospheric Administration
(NOAA), “Storm Events Database: Middlesex County.”
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Some of the historic events described in Section 4.2 Flood-Related Hazards were preceded by
Nor'easters, including the 1991 “Perfect Storm.” The Blizzard of '78 was another notable storm; this
event closed down the entire state and made access to certain areas impossible. More recently, the
blizzard of 2013 left nearly 400,000 Massachusetts residents without power.** A series of winter storms
in 2015 and 2018 also caused significant snowfall amounts. A FEMA Major Disaster Declaration was
issued to provide recovery assistance to Massachusetts counties including Middlesex County.*®

The Town of Groton is vulnerable to high winds, snow, and extreme rain during Nor’easters. These
impacts can lead to property damage, downed trees, power service disruptions, surcharged drainage
systems, and localized flooding. These conditions can impact evacuation and transportation routes and
complicate emergency response efforts. Due to its inland location, Groton is not subject to the coastal
hazards often associated with nor’easters. Nor’easters in Groton are high frequency events. As defined
by the 2013 Massachusetts State Hazard Mitigation Plan, this hazard occurs more frequently than once
in 5 years, or a greater than 20% probability per year.

4.3.4 Severe Storms and Thunderstorms

Thunderstorms in Massachusetts are usually accompanied by rainfall; however, during periods of
drought, lightning from thunderstorm cells can result in fire ignition. Thunderstorms with little or no rainfall
are rare in New England but have occurred.*

Thunderstorms are typically less severe than other events discussed in this section. However,
thunderstorms can cause local damage and are a town-wide risk in Groton. Thunderstorms can include
lightning, strong winds, heavy rain, hail, and sometimes tornados. Thunderstorms typically last for about
30 minutes and can generate winds of up to 60 mph.

Table 4-17. Previous Federal and State Disaster Declarations - Thunderstorms

Disaster Name Disaster Type of Assistance Counties Under Declaration
and Date of Event Number
Severe Storms/Flooding | DR-1142 | FEMA Hazard Mitigation | Counties of Essex, Middlesex,
October 20-25, 1996 Grant Program Norfolk, Plymouth, Suffolk
Heavy Rain and DR-1224 FEMA Hazard Mitigation | Counties of Bristol, Essex,
Flooding Grant Program Middlesex, Norfolk, Suffolk,
June 13-July 6, 1998 Plymouth, Worcester
Severe Storms & DR-1364 | FEMA Hazard Mitigation | Counties of Bristol, Essex,
Flooding Grant Program Middlesex, Norfolk, Suffolk,
March 5-April 16, 2001 Plymouth, Worcester
Severe Storms and DR-1614 | FEMA Public Assistance; | All 14 Massachusetts Counties
Flooding FEMA Individual &
October 7-16, 2005 Households Program;

FEMA Hazard Mitigation

Grant Program

42 Massachusetts Executive Office of Energy & Environmental Affairs (EOEEA), “MA Climate Change Clearinghouse.”
43 Federal Emergency Management Agency (FEMA), “FEMA-DR-4379-MA-March 13-14, 2018 Severe Winter Storm.”
4 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”
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Disaster Name
and Date of Event

Disaster
Number

Type of Assistance

Counties Under Declaration

Flooding
March 12-April 26, 2010

FEMA Individual &
Households Program;

Severe Storms and DR-1642 | FEMA Public Assistance; | Middlesex, Essex, Suffolk
Flooding FEMA Individual &
May 12-23, 2006 Households Program;
FEMA Hazard Mitigation
Grant Program
Severe Storm and DR-1895 | FEMA Public Assistance; | Bristol, Essex, Middlesex,

Suffolk, Norfolk, Plymouth,
Worcester

FEMA Hazard Mitigation
Grant Program

NOAA's National Centers for Environmental Information offers thunderstorm data for Middlesex County,
which includes Groton. Between 2000 and 2019, 371 thunderstorm events caused a total of $3,902,550
in property damages. Seven injuries and no deaths were reported. Nine of these events originated in
Groton.

Winds associated with thunderstorms can knock down trees resulting in power outages and blocked
evacuation and transportation routes. Extreme rain during thunderstorms can cause inland flooding
around waterbodies or due to surcharged drainage systems. Thunderstorms are considered high
frequency events in Groton. As defined by the 2013 Massachusetts State Hazard Mitigation Plan, this
hazard may occur more frequently than once in 5 years (a greater than 20% chance per year).

4.3.5 Climate Change Impacts: High Winds

While Groton’s current 100-year wind speed is 99 mph,* climate change will likely increase the number
of extreme wind events and their severity. Additionally, rising sea temperature could lengthen the
hurricane season and fuel stronger hurricane events. The National Climate Assessment Report notes
that hurricane “intensity, frequency, and duration have all increased since the early 1980s.” This source
predicts the continuing intensity and associated rainfall with rising temperatures. This would result in
greater losses due to increased flooding, associated building damages and business interruption
impacts.”® The anticipated increase in frequency and intensity of severe thunderstorms may also
increase the risk of tornadoes.*’

4.4 Winter Storms

Winter storm events are atmospheric in nature and can impact the entire planning area. All current and
future buildings and populations are considered to be at risk of winter storms, which have a variety of
potential impacts. Heavy snow loads may cause roofs and trees to collapse, leading to structural
damage. Deaths and injury are also possible impacts. Additional impacts can include road closures,
power outages, business interruption, business losses (i.e. due to road closures), hazardous driving
conditions, frozen pipes, fires due to improper heating, and second-hand health impacts caused by
shoveling (such as a heart attack). Public safety issues are also a concern, as streets and sidewalks

45 American Society of Civil Engineers (ASCE), “ASCE 7 Hazard Tool: Groton, Massachusetts.”

46 Walsh and Wuebbles, “National Climate Assessment - Chapter 2: Our Changing Climate.”

47 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”
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can become difficult to pass. This issue may be especially difficult for vulnerable populations such as
elderly residents who may have trouble crossing at intersections due to large accumulations of snow.
Impassable streets can also complicate emergency response efforts during an extreme event.

ik

7

Figure 4-8: Snow in Groton. Photos from Groton, MA Facebook

e, &

Winter storms are a potential town-wide hazard in Groton. These events can include wind, heavy snow,
blizzards, and ice storms. Blizzards and ice storms in Massachusetts can range from an inconvenience,
to extreme events that cause significant impacts and require a large-scale, coordinated response.
Examples of winter storms that warranted disaster declarations are summarized in Table 4-18 below.

Table 4-18. Previous Federal and State Disaster Declarations®®

Disaster Name Disaster  Type of Assistance Counties Under Declaration
and Date of Event Number
Blizzard DR-1090 | No funding reported | All 14 Massachusetts Counties
January 7-13, 1996
Severe Winter Storm DR-1813 | FEMA Public All 14 Massachusetts Counties
and Flooding Assistance; FEMA
December 11-18, 2008 Hazard Mitigation

Grant Program
Severe Winter Storm DR-1959 | FEMA Public Berkshire, Essex, Hampden,
and Snowstorm Assistance; FEMA Hampshire, Middlesex, Norfolk,
January 11-12, 2011 Hazard Mitigation Suffolk

Grant Program
Severe Storm and DR-4051 | FEMA Public Berkshire, Franklin, Hampden,
Snowstorm Assistance; FEMA Hampshire, Middlesex, Worcester
October 29-30, 2011 Public Assistance

Snow Removal;

FEMA Hazard

Mitigation Grant

Program

48 Federal Emergency Management Agency (FEMA), “Disasters: Total Number of Declared Disasters.”
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Disaster Name Disaster  Type of Assistance Counties Under Declaration

and Date of Event Number

Severe Winter Storm, DR-4110 | FEMA Public All 14 Massachusetts Counties
Snowstorm, and Assistance; FEMA
Flooding February 8-9, Hazard Mitigation
2013 Grant Program
Severe Winter Storm, DR-4214 | FEMA Public Barnstable, Bristol, Dukes, Essex,
Snowstorm, and Assistance; FEMA Middlesex, Nantucket, Norfolk,
Flooding Hazard Mitigation Plymouth, Suffolk, Worcester
January 26-28, 2015 Grant Program
Severe Winter Storm DR-4379 | FEMA Public Essex, Middlesex, Norfolk, Suffolk,
and Snowstorm Assistance; FEMA Worcester
March 13-14, 2018 Hazard Mitigation

Grant Program

4.4.1 Heavy Snow and Blizzards

A blizzard is a winter snowstorm with sustained wind or frequent wind gusts of 35 mph or more,
accompanied by falling or blowing snow that reduces visibility to or below a quarter of a mile. These
conditions must be the predominant condition over a 3-hour period. Extremely cold temperatures are
often associated with blizzard conditions but are not a formal part of the criteria. However, the hazard
created by the combination of snow, wind, and low visibility increases significantly with temperatures
below 20°F. A severe blizzard is categorized as having temperatures near or below 10°F, winds
exceeding 45 mph, and visibility reduced by snow to near zero.*

Winter storms include multiple risks, such as wind, ice, and heavy snow. The National Weather Service
defines “heavy snow” as snowfall accumulating to 4" or more in 12 hours or less; or snowfall
accumulating to 6" or more in 24 hours or less.®® Please refer to Section 4.3.3 Nor'easters for more
information on another example of severe winter weather.

There is no widely used scale to classify snowstorms. The Northeast Snowfall Impact Scale (NESIS)
developed by Paul Kocin of The Weather Channel and Louis Uccellini of the National Weather Service®'
characterizes and ranks high-impact northeast snowstorms. These storms have large areas of 10-inch
snowfall accumulations and greater. NESIS has five categories, as shown in Table 4-19. The index differs
from other meteorological indices in that it uses population information in addition to meteorological
measurements. Thus, NESIS gives an indication of a storm’s societal impacts. This scale was developed
because of the impact northeast snowstorms can have on the rest of the country in terms of
transportation and economics. 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 aerial distribution of
snowfall and population information are combined in an equation that calculates a NESIS score, which
varies from 1 for smaller storms to over 10 for extreme storms. The raw score is converted into one of
the five NESIS categories. The largest NESIS values result from storms producing heavy snowfall over

49 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”

50 National Oceanic and Atmospheric Administration (NOAA) and National Weather Service, “Glossary: Heavy Snow.”
51 Kocin and Uccellini, “The Northeast Snowfall Impact Scale (NESIS).”
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large areas that include major metropolitan centers. NOAA began using the NESIS in 2005 to determine
impact from snow events.*

Table 4-19 NESIS Categories®
Category NESIS Value Description

1 1-2.499 Notable
2 2.5-38.99 Significant
3 4-599 Major

4 6-9.99 Crippling
5 10+ Extreme

The current winter snowfall record in Eastern Massachusetts is 108.6 inches during the 2014-2015
season.” NOAA’s National Centers for Environmental Information Storm Events Database provide
information for blizzards, winter weather, heavy snow, and winter storms. There were 250 winter events
between 2000 and 2019 in Middlesex County totaling $2,059,000 dollars of damage. The greatest
damage was during this time frame was a storm in 2011 that caused $926,000 of damage.

The Groton DPW provides standard snow plowing, sanding, and salting operations. A representative
from the Housing Authority, which conducts snow removal at its own properties, has experienced
challenges in identifying locations to move snow. During Groton’s MVP Workshop in January 2020,
participants discussed severe winter weather and mitigation opportunities including increased snow
clearing, providing accessible warming centers, tree trimming, and studying renewable power
alternatives including solar power or battery backup. Backup power sources are imperative to the Town
in the event of power outages due to severe winter weather.

Blizzards are classified as high frequency events in Groton. As defined by the 2013 Massachusetts State
Hazard Mitigation Plan, this hazard can occur more than once in five years (a greater than 20% chance
of occurring each year).

4.4.2 Ice Storms

Ice storm conditions are defined by liquid rain falling and freezing on contact with cold objects creating
ice build-ups of ¥4 inch or more that can cause severe damage. An ice storm warning, now included in
the criterion for a winter storm warning, is for severe icing. This is issued when V2 inch or more of
accretion of freezing rain is expected. This may lead to dangerous walking or driving conditions and the
weighing down of power lines and trees. Icy roads can also complicate emergency response efforts
during an extreme event. Ice storms are classified as high frequency events in Groton. As defined by
the 2013 Massachusetts State Hazard Mitigation Plan, this hazard occurs more frequently than once in
5 years, or a greater than 20% probability per year.

52 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”

53 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”

54 National Oceanic and Atmospheric Administration (NOAA) and National Weather Service, “Boston Breaks Record
Seasonal Snowfall.”
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Sleet occurs when raindrops fall into subfreezing air thick enough that the raindrops refreeze into ice
before hitting the ground. Sleet differs from hail: sleet is a wintertime phenomenon, while hail usually
falls during thunderstorms in the spring and summer.*®

NOAA'’s National Centers for Environmental Information Storm Events Database offers data on hail
events, ice storms and sleet Middlesex County. There were 131 hail events, 3 ice storms, and no
reported sleet hazards between 2000 and 2019. No deaths or injuries were reported. Over $6.2 million
dollars in damages were incurred.

4.4.3 Climate Change Impacts: Winter Storms

There is evidence suggesting that nor'easters along the Atlantic coast are increasing in frequency and
intensity. Future Nor'easters may become more concentrated during the coldest winter months when
atmospheric temperatures are still low enough to result in snowfall rather than rain.* Climate projections
indicate that climate change will result in more precipitation during the winter in the Northeast.*” This
trend may result in more frequent and/or more severe winter storms.

45 Geological Hazards

Geologic hazards can include earthquakes, landslides, sinkholes, and subsidence. Town officials did
not identify any local areas that were previously recorded as being vulnerable to geologic hazards, which
included landslide areas and previous damage from earthquakes. It was noted that while there have
been reported brushfires in Groton, and the Town Center and Lost Lake Neighborhood are at a higher
degree of risk, it is not a large occurrence.

4.5.1 Earthquakes

An earthquake is the vibration, sometimes violent, of the earth’s surface that follows a release of energy
in the earth’s crust due to fault fracture and movement. The magnitude or extent of an earthquake is a
seismograph-measured value of the amplitude of the seismic waves. The Richter magnitude scale
(Richter scale) was developed in 1932 as a mathematical device to compare the size of earthquakes.
The Richter scale is the most widely known scale that measures earthquake magnitude. It has no upper
limit and is not a direct indication of damage. An earthquake in a densely populated area, which results
in many deaths and considerable damage, can have the same magnitude as an earthquake in a remote
area that causes no damage. Table 4-20 summarizes Richter scale magnitudes and corresponding
earthquake effects.*®

Table 4-20. Richter Scale and Effects>®

Richter Magnitudes \ Earthquake Effects

Less than 3.5 Generally, not felt, but recorded
3.5-54 Often felt, but rarely causes damage

55 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”

56 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”

57 Massachusetts Executive Office of Energy & Environmental Affairs (EOEEA), “MA Climate Change Clearinghouse.”
58 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”

59 Louie, “What Is Richter Magnitude?”
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Richter Magnitudes \ Earthquake Effects

Under 6.0 At most slight damage to well-designed buildings. Can cause
major damage to poorly constructed buildings over small regions.

6.1-6.9 Can be destructive in areas up to about 100 km across where
people live.

7.0-7.9 Major earthquake. Can cause serious damage over larger areas.

8 or greater Great earthquake. Can cause serious damage in areas several
hundred meters across.

Earthquakes occur occasionally in New England as compared to other parts of the country but are
oftentimes so small that they are not felt. The first recorded earthquake was noted by the Plymouth
Pilgrims and other early settlers in 1638. Of the over 5,000 earthquakes recorded in the Northeast
Earthquake Catalog through 2008, 1,530 occurred within the boundaries of the six New England States,
with 366 earthquakes recorded for Massachusetts between 1627 and 2008. Historically, moderately
damaging earthquakes strike somewhere in the region every few decades, and smaller earthquakes are
felt approximately twice per year.®® A summary of historic earthquakes in Massachusetts is included in
Table 4-21 below:

Table 4-21. Historical Earthquakes in Massachuselts, 1727-2020
Location Date Magnitude

MA - Cape Ann 11/10/1727 5

MA - Cape Ann 12/29/1727 NA
MA - Cape Ann 2/10/1728 NA
MA - Cape Ann 3/30/1729 NA
MA - Cape Ann 12/9/1729 NA
MA - Cape Ann 2/20/1730 NA
MA - Cape Ann 3/9/1730 NA
MA — Boston 6/24/1741 NA
MA - Cape Ann 6/14/1744 4.7
MA — Salem 7/1/1744 NA
MA - Off Cape Ann 11/18/1755 6

MA - Off Cape Cod 11/23/1755 NA
MA — Boston 3/12/1761 4.6
MA - Off Cape Cod 2/2/1766 NA
MA — Offshore 1/2/1785 5.4
MA - Wareham/Taunton 12/25/1800 NA
MA — Woburn 10/5/1817 4.3
MA — Marblehead 8/25/1846 4.3
MA — Brewster 8/8/1847 4.2

60 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”
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Location Date Magnitude

MA — Boxford 5/12/1880 NA
MA — Newbury 11/7/1907 NA
MA — Wareham 4/25/1924 NA
MA - Cape Ann 1/7/1925 4

MA — Nantucket 10/25/1965 NA
MA — Boston 12/27/1974 2.3
MA — Nantucket 4/12/2012 4.5
MA — Newburyport 2/20/2013 2.3
MA — Freetown 1/9/2014 2.0
MA — Bliss Corner 2/11/2014 2.2
MA — off Northshore 8/18/2014 2.0
MA — Rockport Coast 6/1/2016 2.2
MA — Nantucket 8/18/2018 2.4
MA — Templeton 12/21/2018 2.1
MA — Gardner 12/23/2018 2.2
MA — Rockport 4/27/2019 2.1
MA — North Plymouth 12/3/2019 2.1

Ground shaking or ground motion is the primary cause of earthquake damage to man-made structures.
Ground motion from earthquakes is amplified by soft soils and reduced by hard rock. Ground motion is
measured by maximum peak horizontal acceleration expressed as a percentage of gravity (%g). Peak
ground acceleration in the state ranges from 10 %g to 20 %g, with a 2% probability of exceedance in 50
years. Figure 4-8 below provides additional information.

Groton is located in an area with a PGA of 16 %g with a 2% probability of exceedance in 50 years (Figure
4-8). Compared to the rest of the United States, Massachusetts overall has a low risk of earthquakes.
However, a serious earthquake in Massachusetts is possible. No earthquake epicenters have been
recorded within Groton.
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It can be assumed that all existing and future buildings and populations are at risk to an earthquake
hazard. Impacts from earthquakes can be from slight to moderate building damage, to catastrophic
damage and fatalities, depending on the severity of the earthquake event. Events may cause minor
damage such as cracked plaster and chimneys, or broken windows, or major damage resulting in
building collapse. These events can strike without warning and can have a devastating impact on
infrastructure and buildings constructed prior to earthquake resistant design considerations. Although
new construction under the most recent building codes generally will be built to seismic standards,
much of the development in the town pre-dates the current building code. If an earthquake occurs, the
entire region, not just the town, would face significant challenges. Based on the Massachusetts State
Hazard Mitigation and Climate Adaptation Plan, the degree of exposure “depends on many factors,
including the age and construction type of the structures where people live, work, and go to school; the
soil type these buildings are constructed on; and the proximity of these building to the fault location.”
Furthermore, the time of day exposes different sectors of the community to the hazard.

Earthquakes often trigger fires and the water distribution system may be disrupted, thus posing a risk
for public health and safety. Earthquakes can lead to business interruptions, loss of utilities and road
closures which may isolate populations. People who reside or work in unreinforced masonry buildings
are vulnerable to liquefaction (liguefaction is the phenomenon that occurs when the strength and
stiffness of a soil is reduced by earthquake).

Potential earthquake damage was modeled for Groton. The Hazus earthquake model allows users to
input specific parameters in order to model a defined earthquake magnitude, with the epicenter located
at the center of the municipality. In this analysis, two earthquakes were modeled: a magnitude 5.0 and
a magnitude 7.0 earthquake. While large earthquakes are rare in Massachusetts, there was a magnitude
5.0 earthquake recorded in 1963. There is a possibility for larger scale earthquakes to occur in
Massachusetts at some point, therefore a magnitude 7.0 earthquake was modeled as well to
demonstrate the damage that could occur.

In order to model each of these earthquakes, the study region must first be defined. The Town of Groton
was outlined using Town census tracts. The arbitrary event scenario was used for Groton, which allows
the user to input the magnitude, depth, with, and epicenter of the earthquake. This must be done for
each earthquake magnitude chosen. The output shows the potential impact that could occur in Groton
if either a magnitude 5.0 or a magnitude 7.0 earthquake occurred with the epicenter located in the center
of Town. Hazus is based on 2010 census data and 2014 dollars. Table 4-22 shows the estimated
damage from both a magnitude 5.0 and a magnitude 7.0 earthquake in the municipality.
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Table 4-22, Estimated Damage in Groton from Magnitude 5 and 7 Earthquakes

Magnitude
5.0

Magnitude
7.0

Building Characteristics

Estimated total number of buildings 4,106 4,106
Estimated total building replacement value (Year 2014

$)(Millions of dollars) $2,234 $2.234
Building Damages

# of buildings sustaining slight damage 1,214 121

# of buildings sustaining moderate damage 620 854
# of buildings sustaining extensive damage 156 1,217
# of buildings completely damaged 38 1,906
Population Needs

# of households displaced 64 1,767
# of people seeking public shelter 32 899
Debris

Building debris generated (tons) 39,000 328,000
# of truckloads to clear building debris (@25 tons/truck) 1,560 13,120
Building-Related Economic Loss (Millions of dollars)

Income Losses $32.18 $198.28
Capital Stock Losses $278.43 $2130.24

In addition to the infrastructural damage, Hazus also calculated the potential social impact of a
magnitude 5.0 and magnitude 7.0 earthquake on the community. This calculation included utility system
inventory, building damage by construction type, damage to essential facilities and transportation
systems, and casualty estimates. A full HAZUS risk response report for each earthquake category can
be found in Appendix B.

Earthquakes are classified as a low frequency event in Groton. As defined by the 2013 State Hazard
Mitigation Plan, these events occur from once in 50 years to once in 100 years (or a 1% to 2% probability
per year). According to the 2018 Massachusetts State Hazard Mitigation and Climate Adaptation Plan,
the probability of a magnitude 5.0 or greater earthquake centered in New England is about 10-15% in a
10-year period.

4.5.2 Landslides

Landslide include a wide range of ground movement, such as rock falls, deep failure of slopes, and
shallow debris flows. Although gravity, acting on an over steepened slope, is the primary reason for a
landslide, there are other contributing factors. These contributing factors can include erosion by rivers
or ocean waves over steepened slopes; rock and soil slopes weakened through saturation by snowmelt
or heavy rains; earthquake created stresses that make weak slopes fail; excess weight from
accumulation of rain or snow; and stockpiling of rock or ore from waste piles or man-made structures.®’

Landslides occur throughout the United States, causing an estimated $1 billion in damages and 25-50
deaths each year. Any area composed of very weak or fractured materials resting on a steep slope will
likely experience landslides. Although the physical cause of many landslides cannot be removed,

61 United States Geological Survey (USGS), “Landslides 101.”
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geologic investigations, good engineering practices,
management regulations can reduce landslide hazards.®® Landslides can damage buildings and
infrastructure and cause sedimentation of water bodies. Landslide intensity can be measured in terms

of destructiveness, as demonstrated by Table 4-23 below.

Estimate Volume (m®)

Table 4-23. Landslide Volume and Velocity

Expected Landslide Velocity

and effective enforcement of

land-use

Fast moving (rock fall) | Rapid moving (debris flow) Slow moving
(slide)
<0.001 Slight intensity - -
<0.5 Medium intensity - --
>0.5 High intensity --
<500 High intensity Slight intensity -
500-10,000 High intensity Medium intensity Slight intensity
10,000 - 50,000 Very high intensity High intensity Medium intensity
>500,000 - Very high intensity High intensity
>>500,000 - -- Very high intensity

Source: Cardinali et al. 2002

Groton Town Center is at an elevation of 300 feet above sea level.®® No significant landslides have been
recorded for Groton or Middlesex County.®* Local officials indicate that there are occasionally localized
issues of erosion during construction, as a result of development, or as a result of clearing vegetation.
Landslides are classified as low frequency events in Groton. According to the 2013 State Hazard
Mitigation Plan, these events occur from once in 50 years to once in 100 years (or a 1% to 2% probability
per year).

4.6 Fire Related Hazards

Fire risk is influenced by fuel (the type of material), terrain and weather. Strong winds can exacerbate
extreme fire conditions, especially wind events that persist for long periods, or ones with significant
sustained wind speeds that quickly promote fire spread through the movement of embers or exposure
within tree crowns. Fires can spread quickly into developed areas.

A wildfire can be defined as any non-structure fire that occurs in the vegetative wildland, including grass,
shrub, leaf litter, and forested tree fuels. Wildfires can be caused by natural events, human activity or in
an intentional controlled manner, and often begin unnoticed, but spread quickly, igniting brush, trees,
and homes.®® The State Hazard Mitigation and Climate Adaptation Plan states:

“The ecosystems that are most susceptible to the wildfire hazard are pitch pine, scrub oak, and
oak forests, as these areas contain the most flammable vegetative fuels. Other portions of the

62 United States Geological Survey (USGS).

8 Town of Groton, Open Space and Recreation Committee, 2019-2026”

64 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”

5 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”
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Commonwealth are also susceptible to wildfire, particularly at the urban-wildland interface....
Interface communities are defined as those in the vicinity of contiguous vegetation, with more than
one house per 40 acres and less than 50 percent vegetation, and within 1.5 miles of an area of
more than 500 hectares (approximately 202 acres) that is more than 75 percent vegetated.”
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Figure 4-10: Wildfire Hazard Areas Statewide

Since wildfires are not common in Massachusetts, this plan focuses on brush and urban fires. Brush
fires can lead to property damage and even death, although they have not resulted in any major property
damage or deaths in Groton. All individuals whose homes or workplaces are located in brush fire hazard
zones are exposed to this hazard. The most vulnerable members of this population are those who would
be unable to evacuate quickly, including those over the age of 65, households with young children,
residents with mobility limitations, and residents with limited financial resources.®® Secondary effects
from brush fire include contamination of reservoirs; destroyed power, gas, water, broadband, and oil
transmission lines. Brush fires can also contribute to flooding as they strip slopes of vegetation, thereby
exposing them to greater amounts of runoff which may cause soil erosion and ultimately the chance of
flooding. Additionally, subsequent rains can worsen erosion because brush fires burn ground vegetation
and ground cover.

4.6.1 Potential Brush Fire Hazard Areas

Although they are usually minor, the Groton Fire Department responds to a fair amount of brush fires.
In 2017, Groton experienced 8 fires, which included 7 structure fires, and 1 brush fire or other. This
number was significantly lower than the 25 fires experienced in 2017. The total monetary loss due to

56 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”
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fires in 2017 was $113,640, and in 2018 was $34,850.%” Figure 4-10 below shows the locations of
historical brush fires and the number of acres burned in Massachusetts between 2001 and 2009.

2018 Fires

e

I

] 51 - 100

- 101 - 300 "Non-reporting Depanment
MFiRS = -  ——
Rmnactomatn Firs nodarr Bacort 15 . Massactaeses Fire Incdent Reparting System 2018

Figure 4-11: Middlesex County Fires: Groton is outlined in red
Source: MFIRS, 2018

Brush fires are classified as medium frequency events in Groton. As defined by the 2013 State Hazard
Mitigation Plan, these events occur between once in five years to once in 50 years (a 2% to 20% chance
of occurring per year).

47 Extreme Temperatures

Massachusetts has four clearly defined seasons. Extreme temperatures fall outside of the ranges
typically experienced during these seasons. Extreme temperatures are considered a town-wide hazard
in Groton. These events can include both temperatures over and under seasonal averages. Extreme
temperature events can range from brief to lengthy.

67 Massachusetts Fire Incident Reporting System (MFIRS), “2017 & 2018 Fire Experience by Community.”
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4.7.1  Extreme Cold

Extremely cold temperatures are measured using the Wind Chill Temperature Index provided by the
National Weather Service (NWS). The updated index was implemented in 2001 and helps explain the
impact of cold temperatures on unexposed skin. Figure 4-12 below provides more information.

Extremely cold temperatures can create dangerous conditions for homeless populations, stranded
travelers, and residents without sufficient insulation or heat. The homeless, the elderly, and people with
disabilities are often most vulnerable. In Groton, 13.9% of the population are over 65 years old and 7.9%
of the population has a disability.®® Cold weather events can also have significant health impacts such
as frostbite and hypothermia. Furthermore, power outages during cold weather may result in
inappropriate use of combustion heaters, cooking appliances, and generators in poorly ventilated areas
which can lead to increased risk of carbon monoxide poisoning.

Temperature (°F)
Calm 40 0 5 0 -10

£
a
£
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£
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L e T S T -]

H o

Frostbite Times D 30 minutes D 10 minutes L| § minutes

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

Figure 4-12. Windchill Temperature Index and Frostbite Risk
Source: National Weather Service

NOAA'’s National Centers for Environmental Information Storm Events Database provides data for
extreme cold events. Between 2000 and 2019, Middlesex County experienced three extreme cold and
wind chill events, which caused no fatalities, injuries, or property damage.

68 United States Census Bureau, “QuickFacts: Groton Town, Middlesex County, Massachusetts.”

4-36

Weston O

Massachusetts



4.7.2 Extreme Heat

The NWS issues a Heat Advisory when the Heat Index (Figure 4-13) is forecast to reach 100-104° F for
two or more hours.® The NWS issues an Excessive Heat Warning if the Heat Index is forecast to reach
or exceed 105°F for two or more hours. Heat waves cause more fatalities in the U.S. than the total of all
other meteorological events combined. From 1979-2012, excessive heat exposure caused in excess of
8,000 deaths in the United States.” During this period, more people in this country died from extreme
heat than from hurricanes, lightning, tornadoes, floods, and earthquakes combined.

Temperature (°F)
80 | 82 | 84 86 88 N 92 94 96 98 | 100 | 102 | 104
40 80 | 81| 83 85 88 9 94 97 1 101 | 105 | 109 | 114
45 80 | 82| ¥ 8/ 89 93 96 | 100 | 104 | 109 | 114
50 81 |83 | 8 88 91 95 99 | 103 | 108 | 113
55 81 | 84| 86 89 93 97 ] 101 | 106 | 112
60 82 | 84| 88 N 95 | 100 [ 105 | M0
65 82 | 8 | 89 93 98 | 103 | 108

Relative Humidity (%)

Health Hazards

Sunstroke, muscle cramps, and/or heat exhaustions possible with prolonged
exposure and/or physical activity.
Figure 4-13. Heat Index Chart

(Source: https://www.weather.gov/safety/heat-index)

Extreme Caution 90 °F - 105 °F

The Town of Groton does not collect data on heat occurrences. The best available local data are for
Middlesex County, through the National Environmental Information Center. NOAA’s National Centers for
Environmental Information Storm Events Database provides data on excessive heat. Between 1998 and
2019, Middlesex County experienced three extreme heat days, which did not result in injury or property
damage. One event did result in a fatality in 2013. Please refer to Table 4-24 for more information.

Table 4-24: Middlesex County Heat Occurrences, 1998-2018

Deaths Injuries Damage ($)
7/6/2010* 0 0 0
7/7/2010 0 0 0
7/5/2013 1 0 0
Total 1 0 0

* Excess Heat Occurrences (105°F+)"

9 Massachusetts Emergency Management Agency (MEMA), “Extreme Heat Safety Tips.”

70 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”

71 National Centers for Environmental Information (NCEI) and National Oceanic and Atmospheric Administration
(NOAA), “Storm Events Database: Middlesex County.”
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Increased temperatures will impact all locations within Groton. Extreme temperatures can create “heat
islands” as dark-colored asphalt and roofs store the heat from the sun. Increased temperatures can
lead to a longer growing season, which in turn leads to a longer pollen season. Warmer weather can
also support the migration of invasive species and lead to an increase in vector-borne diseases.
Increasing temperatures can also worsen air pollution, which can lead to negative health impacts such
as respiratory problems.
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VECTOR-BORNE DEMAND ON AGING
DISEASES ENERGY SYSTEMS
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& MORTALITY 3¢
/ -‘.,- .
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ALLERGENS & 1 ) DROUGHT &
ASTHMA RATES =4 WILDFIRES
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INFRASTRUCTURE INGREASE IN W———
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Figure 4-14: Potential Impacts from Increasing Temperatures

According to the Centers for Disease Control and Prevention, the populations most vulnerable to
extreme heat impacts include the following:

e People over the age of 65 (e.g., with limited mobility),

e Children under the age of five,

¢ Individuals with pre-existing medical conditions that impair heat tolerance,

e Low-income individuals who cannot afford proper cooling,

e Residents experiencing homelessness,

e Individuals with respiratory conditions,

e The general public who may overexert themselves during extreme heat events.

On July 6, 2013, a postal worker in MA collapsed and died as the Heat Index reached 100°F.” Because
most heat-related deaths occur during the summer, people should be aware of who is at greatest risk
and what actions can be taken to prevent a heat-related illness or death. The populations at greater risk
are the elderly, children, and people with certain medical conditions, such as heart disease. In Groton,
children under eighteen years old make up 23.8% of the population, and 13.9% are over 65 years old.”
However, even young and healthy individuals can succumb to heat if they participate in strenuous

72 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”

73 United States Census Bureau, “QuickFacts: Groton Town, Middlesex County, Massachusetts.”
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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.”

Based on Figure 4-15 below, compiled in 2019 by the Massachusetts Department of Public Health
Bureau of Environmental Health (BEH), Groton has a population density of 320 per square mile.” The
total number of population vulnerability measures in each Census Tract (2010) is 2. These population
vulnerability measures include low income, low English proficiency, non-white (Hispanic and non-
Hispanic ethnicities), and elderly.
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Figure 4-15: Populations Potentially Vulnerable to Heat Related Health Impacts (Groton is outlined in red)
(Image by the Massachusetts Department of Public Health, Bureau of Environmental Health, 2019)

Extreme temperatures are classified as medium frequency events. As defined by the 2013 State Hazard
Mitigation Plan, these events occur from once in five years to once in 50 years (or a 2% to 20% probability
per year). According to the 2018 Massachusetts State Hazard Mitigation and Climate Adaptation Plan,

74 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”
7> United States Census Bureau, “2014-2018 American Community Survey. QuickFacts.”
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between four and five heat waves (3 or more consecutive days of 90°F+ temperatures) occur annually
in Massachusetts. "

4.7.3 Climate Change Impacts: Extreme Temperatures

Between 1961 and 1990, Boston experienced an average of one day per year in excess of 100°F. That
could increase to six days per year by 2070, and 24 days per year by 2099. Under these conditions by
the end of the century, Massachusetts’s climate would more closely resemble that of Maryland or the
Carolinas (refer to Figure 4-16 below). These changes in temperature would also have a detrimental
impact on air quality and public health concerns including asthma and other respiratory conditions.”’

1960-1999
'q.. Summer Heat Index
Current

2070-2089
Lower “Paris Agreement”
Ermssions

, 2070-2099
Higher “Business as Usual”
Emissions

How Summer Temperatures Will Feel
Depending on Future Greenhouse Gas Emissions

Figure 4-16. Diagram showing Massachusetts' climate change due to increasing temperatures.
Source: MassAudubon

4.8 Drought

Drought is an extended period of deficient precipitation. Drought conditions occur 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. Agriculture, the water supply, aquatic ecosystems, wildlife, and the economy
are vulnerable to the impacts of drought.”

76 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”

77 Frumhoff et al., “Confronting Climate Change in the U.S. Northeast: Science, Impacts, and Solutions.”

78 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”
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Although Massachusetts is relatively small, it has a number of distinct regions that experience
significantly different weather patterns and react differently to the amounts of precipitation they receive.
In accordance with the Massachusetts Drought Management Plan (2019), the Drought Management
Task Force will make recommendations to the Secretary of Energy & Environmental Affairs about the
location and severity of drought in the Commonwealth. The Drought Management Plan divides the state
into seven regions: Western, Central, Connecticut River Valley, Northeast, Southeast, Cape Cod, and
Islands Region.” Groton is part of the Northeast region.

Five levels of drought have been developed to characterize drought severity: Normal, Advisory, Watch,
Warning, and Emergency; these correspond to Level 0 — Normal, Level 1 - Mild Drought, Level 2 -
Significant Drought, Level 3 - Critical Drought, and Level 4 - Emergency Drought. The drought levels are
based on the severity of drought conditions and their impacts on natural resources and public water
supplies.

The Drought Management Plan specifies the agency response and interagency coordination and
communication corresponding to the various drought levels. During normal conditions, data are
routinely collected and distributed. There is heightened vigilance with additional data collection during
an advisory, and increased assessment and proactive education during a watch. Water restrictions
might be appropriate at the watch or warning stage, depending on the capacity of each individual water
supply system. A warning level indicates a severe situation and the possibility that a drought emergency
may be necessary. A drought emergency is one in which use of emergency supplies become necessary
or in which the Governor may exercise his authority to require mandatory water restrictions.®

A variety of drought indices are available to assess the various impacts of dry conditions. The
Commonwealth uses a multi-index system to determine the severity of a drought or extended period of
dry conditions. A determination of drought level is based on seven indices: Standardized Precipitation
Index, Precipitation (percent of normal), Crop Moisture Index, Keetch-Byram Drought Index (KBDI),
Groundwater levels, Stream flow levels, and Index Reservoir levels.

Drought level is determined monthly based on the number of indices which have reached a given
drought level. A majority of the indices would need to be triggered in a region in order for a drought
designation to move to a more severe level. Drought levels are declared on a regional basis for each of
the six regions in Massachusetts. Drought levels may also be made county by county or be watershed-
specific. The end of a drought is determined by precipitation and groundwater levels since these have
the greatest long-term impact on streamflow, water supply, reservoir levels, soil moisture and potential
for forest fires.®’

7% Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”

80 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR).

81 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR).
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Figure 4-17 illustrates statewide drought levels in Massachusetts from 1850 to 2012, using the
Standardized Precipitation Index (SPI).
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Figure 4-17: Statewide Drought Levels Using SPI Thresholds, 1850 to 2012.

Table 4-25 below summarizes a history of Massachusetts droughts between 1879 and 2017.%

Table 4 25. Droughts in Massachusetts Based on Instrumental Records
Area Affected | Recurrence Interval Remarks

(years)

DEIE]

1879 to 1883 - - -

1908 to 1912 - - -

1929 to 1932 Statewide 10to >50 Water-supply sources altered in 13
communities. Multistate.

1939 to0 1944 Statewide 1510 >50 More severe in eastern and extreme
western Massachusetts. Multistate.

1957 to 1959 Statewide 5t025 Record low water levels in
observation wells, northeastern
Massachusetts.

1961 to 1969 Statewide 35to >50 Water-supply shortages common.
Record drought. Multistate.

82 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”
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D] Area Affected | Recurrence Interval REMEIS
(years)
1980 to 1983 Statewide 10to 30 Most severe in Ipswich and Taunton

River basins; minimal effect in
Nashua River basin. Multistate.

1985 to 1988 Housatonic 25 Duration and severity unknown.
River Basin Streamflow showed mixed trends
elsewhere.
1995 - - Based on statewide average
precipitation.

1998 to 1999 - - Based on statewide average
precipitation.

2001 to 2003 Statewide - Level 2 drought (out of 4 levels) was
reached statewide for several
months.

2007 to 2008 Statewide - Level 1 drought (out of 4 levels)

except West
and Cape and
Islands
regions
2010 Connecticut - Level 1 drought (out of 4 levels)
River Valley,
Central and
Northeast
regions
2014 Southeast and - Level 1 drought (out of 4 levels)
Cape and
Islands
regions
2016-2017 Statewide - Level 3 drought (out of 4 levels).
(EEA and EOPSS, 2018)

There are five drought emergencies on record in Massachusetts: 1883, 1911, 1941, 1957, and 1965-
1966. The 1965-1966 drought is considered the most severe Massachusetts drought in modern times,
given its length. On a monthly basis over the 162-year period of record, there is a one percent chance
of being in a Drought Emergency.® Drought warning levels not associated with drought emergencies
would have occurred in 1894, 1915, 1930,1985, 2016, and 2017. On a monthly basis over the 162-year
period of record, there is a two percent chance of being in a drought warning level.®*

83 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR).

84 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR); Massachusetts Department of Conservation and Recreation (DCR), “Recent Drought History.”
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Drought watches not associated with higher levels of drought generally would have occurred three to
four times per decade between 1850 and 1950. The drought emergency declarations dominated the
1960s. There were no drought watches or above in the 1970s. In the 1980s, there was a lengthy drought
watch level of precipitation between 1980 and 1981, followed by a drought warning in 1985. A frequency
of drought watches at a rate of three years per decade resumed in the 1990s (1995, 1998, 1999). In the
2000s, drought watches occurred in 2001 and 2002. The overall frequency of being in a drought watch
is eight percent on a monthly basis over the 162-year period of record.® There were six drought watches
in Massachusetts in 2002, five drought watches in 2016, and two drought watches in 2017.%¢ Figure 4-
18 presents an example of drought conditions in the six drought regions.
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Figure 4-18. Massachusetts Drought Status, February 2017.
Image by the Massachusetts Department of Conservation and Recreation

Drought is a potential town-wide hazard in Groton and is a concern among stakeholders. As noted
previously, temperature is projected to increase and may lead to exacerbated drought conditions
especially in summer and fall months. Droughts can also increase fire risk: fires can be caused by
lightning, and a 2014 study found that the frequency of lightning strikes could increase by more than

8 Massachusetts Emergency Management Agency (MEMA) and Massachusetts Department of Conservation and
Recreation (DCR), “Commonwealth of Massachusetts State Hazard Mitigation Plan.”
86 Massachusetts Department of Conservation and Recreation (DCR), “Recent Drought History.”
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10% for every degree Celsius of warming.®” During Groton's MVP Workshop and expert interviews,
stakeholders discussed the connections between multiple hazards and their potential impact on the
town. One example given was the potential for a severe drought to increase the risk of brush fires.
Additionally, the Fire Department explained that drought impacts can cause wear and tear on their
equipment, additional expenses, and may require calling in off-duty staff.

A long-term drought could lead to impacts to Groton’s water resources. It could also have significant
adverse impacts to the Town'’s water supply in case the ponds dry out due to severe drought. Droughts
are classified as a low frequency natural hazard event. As defined by the 2013 Massachusetts State
Hazard Mitigation Plan, these events can occur between once in 50 years to once in 100 years (a 1% to
2% chance of occurring per year).

4.8.1 Climate Change Impacts: Drought

Under climate change, drought conditions will be exacerbated with projected increasing air
temperatures and changes in precipitation. Between 1970 and 2000, the median number of consecutive
dry fall days in Massachusetts was 11.4 days. This is in comparison to a projected median of 13.5
consecutive days by the end of the century.® The occurrence of droughts lasting one to three months
could increase by as much as 75% by the end of the century, under the high emissions scenario.®

87 Commonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan.”

88 Massachusetts Executive Office of Energy & Environmental Affairs (EOEEA), “MA Climate Change Clearinghouse.”
89 Massachusetts Executive Office of Energy & Environmental Affairs (EOEEA) and Adaptation Advisory Committee,
“Massachusetts Climate Change Adaptation Report.”
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5.0 EXISTING MITIGATION MEASURES

The Town of Groton is already taking measures to mitigate local hazards and prepare for climate
change. Chapter 5 documents the Town’s current operations and discusses potential improvements.
FEMA’s Local Mitigation Planning Handbook categorizes hazard mitigation measures into four types as
displayed in Table 5-1 (FEMA, 2013). Groton uses multiple types of mitigation actions to improve the
preparedness and resilience of the Town’s residents and local features.

Table 5-1. FEMA's Types of Mitigation Actions
Measure Action Examples

are developed and built.

Local Plans These actions include government e Comprehensive plans
and authorities, policies, or codes that e Land use bylaws
Regulations influence the way land and buildings « Subdivision regulations

Development review

Building codes and enforcement

NFIP Community Rating System

Capital improvement programs

e Open space preservation

e Stormwater management regulations and
master plans

Structure and

These actions involve modifying

o Acquisitions and elevations of structures in

systems.

Infrastructure existing structures and infrastructure flood prone areas
Projects to protect them from a hazard or « Utility undergrounding
remove them from a hazard area. o Structural retrofits.
This could apply to public or private e Floodwalls and retaining walls
strgqtt:crestas \t/vell a_?h(?rlttlcal faf'“t'es e Detention and retention structures
and infrastructure. This type o
action also involves projects to » Culverts
e Safe rooms
construct manmade structures to
reduce the impact of hazards.
Natural These are actions that minimize e Sediment and erosion control
Systems damage and losses and preserve or e Stream corridor restoration
Protection restore the functions of natural e Forest management

¢ Conservation easements
¢ Wetland restoration and preservation

Education and
Awareness
Programs

These are actions to inform and
educate citizens, elected officials,
and property owners about hazards
and potential ways to mitigate them.
A greater understanding and
awareness of hazards and risk
among local officials, stakeholders,
and the public is more likely to lead
to direct actions.

¢ Radio or television spots

¢ Websites with maps and information

¢ Real estate disclosure for properties in the
floodplain

¢ Presentations to school groups or
neighborhood organizations

¢ Mailings to residents in hazard-prone areas.

o Participation in the National Weather
Service's StormReady community
preparedness program

Town of
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Measure Action Examples
e Participation in Firewise Communities
through the National Fire Protection
Association’s community preparedness
program

(FEMA, 2013)

Groton proactively prepares for natural hazards through a range of mitigation measures. The Town’s
ongoing hazard mitigation and climate adaptation plans are presented in the tables below, which are
organized by hazard type. The mitigation actions are presented on the left and possible improvements
are presented on the right. These mitigation actions were identified through research, feedback from the
Core Team, CRB Workshop participants, and additional stakeholder interviews.

5.1 Existing Multi-Hazard Mitigation Measures
Mitigation Actions Improvements

Northern Middlesex Regional Emergency Planning Commitiee — None at this time
Under the Emergency Planning and Community Right to Know
Act of 1986, communities are required to establish Emergency
Planning Committees to develop a response plan for chemical
emergencies. Groton is a part of Northern Middlesex regional
emergency planning committee (REPC), which includes Ashby,
Ayer, Dunstable, Harvard, Littleton, Pepperell, Shirley, Townsend,
and Westford. In accordance with this legislation, the Town of
Groton has identified locations where hazardous materials are
stored, used, and transported. This work is led by Groton’s local
Emergency Planning Committee.

Comprehensive Emergency Management Plan (CEMP) Update CEMP
Every community in Massachusetts is required to have a
Comprehensive Emergency Management Plan. This plan
addresses mitigation, preparedness, response, and recovery
from a variety of natural and man-made emergencies. Included in
this plan is important information regarding flooding, hurricanes,
tornadoes, dam failures, earthquakes, and winter storms. The
Groton Emergency Management Agency is responsible for
updating the Town's CEMP .

List of Critical Facilifies — The list of critical facilities was updated JWEIIEIRERRV oL RIE Ne)]
during this planning process. Critical Facilities

Certified Emergency Response Team (CERT) — A team of trained [=X{eF:laleRial=AV/e][Vg|CIsIgeF=RT:!
volunteers organized by the Fire Department who can be called [elaleRipliifele B[RO =z1 Mol ole[¢=ggH
upon to assist and respond during emergencies. Groton does not
have a CERT team but may pursue this as a future action.

1 Town of Groton, “Local Emergency Planning Committee,” 2020, grotonma.gov/government/boards-and-
committees/local-emergency-planning-committee/.

2 Town of Groton, “Emergency Management Agency,” accessed June 22, 2020, grotonma.gov/government/boards-and-
committees/emergency-management-agency/.
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Worcester Regional Medical Reserve Corp — The Worcester
Regional MRC is one of 38 Medical Reserve Corps units in
Massachusetts. It is a non-profit volunteer run organization that
provide medical care, counseling, and other community services
after a disaster to communities including Groton.?

Smart917 — Allows residents to receive emergency notifications
and alerts from the Town and create an optional “safety profile”
for their household. Residents can sign up for free on the
Smart911 website. A link is provided on the Town’s website.*

Emergency Shelters — The Groton Senior Center is the Town’s
primary shelter, is ADA accessible, and is equipped with a backup
generator. Additional shelters include the Groton Dunstable
Regional High School, Groton Dunstable Regional Middle School
(North), Florence Roche School, and the Grotonwood Baptist
Camp and Conference Center. There is a need to inventory shelter
supplies and develop a needs list and storage requirements.

Backup Generators — Most significant municipal buildings have
generators. The Water Department needs generators for all water
facilities, especially the Baddacook and Whitney Pump Stations,
and the Partridgeberry Woods Wastewater Pump Station. The
Water Department has one trailer-mount generator that can
serve one facility at a time.

Permits for Construction — Permits are required from the Building
Department to ensure the building code and utility connections
are properly made. Permits are also sent to the Water and the Fire
Department to inspect certain aspects of all new construction for
fire prevention safety.

Multi-Departrment Review of Developments— Depending upon the
type of development, extent of construction, and location, multiple
departments may review site plans prior to approval. This may
include the Planning Board, Building Department, Board of
Health, Department of Public Works, Conservation Commission,
Water Department, Select Board, Historical Commission, and
Zoning Board of Appeals.

Massachusetts State Building Code — The Massachusetts State
Building Code contains many detailed regulations regarding wind
loads, earthquake resistant design, flood-proofing, and snow
loads. The Town of Groton complies with the State building code.

Open Space and Recreation Plan (OSRP) 2019 -The Town has a
rich history of open space, preservation, and recreational
planning. The OSRP was updated in 2019 and aims to protect

None at this time

None at this time.

Expand outreach about the
location and accessibility of
emergency shelters. Develop
a shelter plan for residents
with pets.

Install backup generators at
critical facilities, including
water and wastewater pump
stations.

None at this time

None at this time

None at this time

Include more specific
information on climate
change data, anticipated

3 Medical Reserve Corps of Massachusetts, “Find an MRC Unit,” Medical Reserve Corps of Massachusetts, accessed

June 22, 2020, mamedicalreservecorps.org/find-an-mrc-unit.

4 Town of Groton, “Notifications and Alerts,” 2020, grotonma.gov/government/notifications-and-alerts/.
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open space resources, provide healthy recreational opportunities,
and enhance the resilience of Groton’s natural environment.

Zoning Bylaws — Chapter 218 of the Town Code of Bylaws,
“Zoning Bylaw of the Town of Groton, Massachusetts,” regulates
the use, size, height, appearance, location and occupancy of
buildings and structures. Zoning can be used as a tool to promote
affordable housing, climate resilient facilities, and sustainable
development.

Rules and Reguilations for Sife Plan Review —The Town’s General
Bylaw outlines rules and regulations in Division 4: Miscellaneous
Regulations, Part 5 Site Plan Review, Article IX Regulations.
Special permits are required for construction of large residential,
commercial, institutional, municipal, and industrial developments
or expansions. The regulations were last updated in 2007.°

Communication Infrastructure — The Town communications with
residents through social media (including Facebook pages for the
Town, Library, Police, and Fire Departments), Town website, email
blasts, The Groton Herald newspaper, and through the distribution
channels of community groups and facilities including the Groton
Senior Center.

Council on Aging Database — the COA works with the Groton
Police, Fire, and Emergency Services to maintain a database of
vulnerable residents who may require support during a crisis.

GIS — The Town maintains a GIS website through the MapGeo
platform, which includes layers related to topography, aerial
imagery, zoning, historic districts, land use, resource protection,
FEMA flood zones, and residential sales by year.®

5.2 Existing Town-Wide Mitigation for Flood Related Hazards

hazard impacts, and
recommended action items in
the next update of the OSRP.
The Stormwater Management
bylaw was adopted in 2015.
Update other applicable
zoning bylaws to incorporate
climate resilient
considerations.

Update rules and regulations
for site plan review with
climate change
considerations

Continue to explore
communication strategies to
reach vulnerable populations

Continue to keep this
database updated.

None at this time.

Groton employs a number of practices to help minimize potential flooding, reduce impacts from
flooding, and proactively maintain existing drainage infrastructure. Existing Town-wide mitigation
measures are described below on the left, and paired with recommended improvements on the right:

Mitigation Actions

Improvements

Work with FEMA to update the
Town’s Flood Insurance Rate
Map (FIRM).

Particlpation in the NFIP— Groton participates in the National Flood
Insurance Program (NFIP). The NFIP is a Federal program
administered by FEMA enabling property owners in participating
communities to purchase insurance as a protection against flood
losses in exchange for State and community floodplain
management regulations that reduce future flood damages. NFIP

5 Town of Groton, “Part 5 Site Plan Review,” Town of Groton, MA Code, accessed June 22, 2020,
https://ecode360.com/9082128.

6 MapGeo, Town of Groton, MA, accessed June 22, 2020,
grotonma.mapgeo.io/datasets/properties?abuttersDistance=3008&Ilatlng=42.616309%2C-
71.576977&panel=themes&zoom=12.
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offers flood insurance to communities that comply with the
minimum standards for floodplain management.

Groton participates in the NFIP with 32 policies in force as of
January 28th, 2020.” FEMA maintains a database on flood
insurance policies and claims. This database can be found on the
FEMA website. The Town complies with the NFIP by enforcing
floodplain regulations. Groton’s Flood Insurance Rate Map (FIRM)
was last updated in 2010.

NFIP uses a Community Rating System (CRS) to award
communities that go beyond the minimum standards with lower
flood insurance premiums for property owners. The incentives are
awarded upon a credit system for various activities. Points are
awarded to communities that prepare, adopt, implement, and
update a comprehensive flood hazard mitigation plan using a
standard planning process. As of May 2019, Groton is not currently
participating in the CRS Program.®

FEMA FIRMS - Flood Insurance Rate Maps (FIRM) denote areas of RWel@WilaRa=\//-NteN¥ eleF\(=Rigl:!
the 100- and 500-year floodplains, which are used for the NFIP and [EeliakNzlelele MgtV ¢=Talel=NRt=1I]
other regulatory controls. For example, the Building Inspector and [VEleR{gIz\Y ) BNElaMUlele Eirs]

the Groton Conservation Commission enforce a federal law EEIS[NEUCRNEIEIE el aloRiglE
requiring elevation above the 100-year flood level of new and REORISENETeM®lelallelSI@t=Te[V]I{[ale]
substantially improved residential structures in the floodplain. The RgEle[Eite]gAelelglife]NoNIRTeRIgl!
floodplains are also used in wetland protection and floodplain [ESS0EYEE gilelele[olfligRioR=TelelelV]qs
control regulation. The FEMA FIRMS were last updated in 2010. for climate change.

Street Sweeping — The purpose of street sweeping is to limit EEYEIVEIEE:aYA: e lo/ile]aEIRS Eijilale]
sediment and other fine particulates on impervious surfaces from RlEEeRR

entering catch basins and to remove and prevent the accumulation
of sediment along road and driveway edges. Sweeping is done on
all roads with curbs and sidewalks at least once a year during the
spring.

Stormwater System Maintenance — Maintenance is done regularly. ENCIEREIRigIERT{pale}
The regulations were substantially overhauled in 2015. The Earth
Removal Stormwater Committee is responsible for stormwater
permitting and enforcement. The Conservation Commission also
has a role under the Wetlands Protection Act.

7 Massachusetts Department of Conservation and Recreation (DCR), “Community Information System: Repetitive Loss
for the Town of Groton,” September 12, 2019.
8 Federal Emergency Management Agency (FEMA), “Appendix F: Community Rating System,” 2019.
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NPDES Phase Il Stormwater Program or Municipal Separate Storm
Sewer Systerm (MS4) Permit— The Town continues to implement
NPDES stormwater program that includes measures for public
education and outreach, illicit discharge detection and elimination,
construction and post-construction controls, and Town-wide good
housekeeping and stormwater maintenance procedures. The
Town continues to implement its NPDES Phase |l stormwater
program, which includes public education programs. The Town
also has a Stormwater Management Plan as part of their Small
Municipal Separate Storm Sewer Systems (MS4) permit.

Massachusetts Stormwater Management Standards and
Handbook—- Massachusetts administers stormwater standards
through provisions of the Wetlands Protection regulations, 310
CMR 10.00 for wetland notices of intent and surface water
discharge permits. The Conservation Commission regulates this
at the local level. The Massachusetts Stormwater Handbook
provide guidance on how to meet the regulations and manage
stormwater pollution and is being currently updated by MassDEP.

Stormwater Management — Low-Impact Development — Chapter
198 “Stormwater Management — Low impact Development” is
included under the Town’s General Bylaw. The chapter aims to
protect public health through minimum requirements to control the
adverse effects of increased post-development stormwater runoff
and nonpoint source pollution.

Floodplain Overlay District (FOD) — The Town’s Floodplain District
(Article Il of the Zoning Bylaws) is defined by the 100-year
floodplain as designated by FEMA in Groton’s 2010 FIRM. The
Floodplain Overlay District regulates certain activities within a flood
zone enhancing federal/state laws.

Massachusetts Wetlands Protection Act and Local Wellands
Protection — The Commonwealths” Wetlands Protection Act
(Chapter 131, Section 40 MGL) regulates the protection of resource
areas in and around wetlands, including land subiject to flooding.
This regulates development and activity within a 100-foot buffer
around wetlands, and a 200-foot buffer around riverfront areas. The
Wetlands Protection Act is locally enforced by the Conservation
Commission. The Town further regulates wetlands through the
Town Wetlands Protection Regulations (Chapter 215). The last
update was amended in 2015.

Community QOutreach and Education — The Senior Center
communicates with its community through their newsletter,
Facebook page, meetings, and presentations at the Senior Center.
The Police also work with the Senior Center to reach elderly
residents The Town communicates with residents through a variety
of means, including online, through social media.

Massachusetts

None at this time.

None at this time

Last update was done in 2006.
Update the bylaw with climate
resilient considerations and
encourage nature-bases
stormwater controls.

Update the Floodplain Overlay
District if the FEMA FIRM is
updated. Consider increasing
the FOD to include the 500-
year floodplain, in preparation
for anticipated climate change
impacts.

Update the local Wetlands
Protection Regulations with
climate change resiliency
language

More efficient outreach and
education program needed for
the vulnerable populations.
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Emergency Collaboration — The Water Department currently has ENeIEREIRiglERT[pale
emergency interconnection with the Town of Westford through
Mutual Aid Agreement.

5.3 Existing Dam Mitigation Measures

There are four dams in Groton. Two are privately owned and are classified as low hazard dams, and two
are owned by the Town and classified as high hazard dams. Flood mitigation measures can help
mitigate potential flooding caused by dams overtopping. More information is available in Chapter 4.

Mitigation Actions Improvements

Dam Maintenance — The Department of Public Works manages QN sslei®:laleNelolagloll=i=Ne=lo[V]ETs
regular dam maintenance. dam maintenance.

DCR Dam Safely Regulations and Inspections — All jurisdictional RS sli\icRerlaRealcIERel@ial=}
dams are subject to the Division of Conservation and Recreation’s [EaglelSRlel=laiR=1al=Ige[SlgleVA=Tojilo]g
dam safety regulations (302 CMR 10.00). The dams must be [NelElak:1aleNialsolslejilo]aNg=lolo]grsE
inspected regularly, and reports filed with the DCR Office of Dam
Safety. The Town owns two high hazard dams which are inspected
every two to three years. Last inspection was done in 2019.
Permits Required for Construction— State law requires a permit for [ENCIREREIRigIERT[pal
the construction of any dam.

5.4 Existing Town-Wide Mitigation for Wind-Related Hazards

Groton minimizes the impact of high winds through enforcing the Massachusetts Building Code and
conducting tree maintenance. Existing Town-wide mitigation measures are described below on the left
and recommended improvements are on the right.

Mitigation Actions Improvements

Massachusetts State Building Code — The Town enforces the ENCREREIRigIERilaale}
Massachusetts State Building Code whose provisions are
generally adequate to protect against most wind damage. The
code’s provisions are the most cost-effective mitigation measures
against tornados given the extremely low probability of occurrence.
If a tornado were to occur, the potential for severe damages could
be high. Town follows the State Building Code and handles wind-
related damages as needed.

Tree Maintenance — Groton Electric Light Department (GELD) has RBENEIeoRRif=Rat-lgl =gk alefs!

a program to trim and remove hazardous trees that pose a [HelElgRieNeEIElplelsNalslof=I 1Y
potential threat to the power lines. Emergency tree pruning and the BaEvelfelolNERIIN o)z 1R=1ale)
removal of public shade trees is conducted by the Tree Warden. minimize excessive tree cutting

Massachusetts Weston O



5.5 Existing Town-Wide Mitigation for Winter-Related Hazards

Groton mitigates and responds to extreme winter weather conditions. Existing Town-wide mitigation
measures are described below on the left and paired with recommended improvements on the right.

Mitigation Actions Improvements
Winter Parking Ban -Town’s winter parking ban goes into effect @NelER-\R1alSNi[galE
every year on November 15th and continues through April 15th.
This ban prohibits overnight parking of motor vehicles on any
public way. This parking ban allows the Town to plow and open
roads in a more efficient and timely manner. lllegally parked
vehicles are ticketed.

Snow and Ice Procedures — The Department of Public Works ENeREREIRiglERT{pale}
provides standard snow plowing operations on main arterials,
including salting. When a snowstorm begins the Department
responds by treating all roads with deicing chemicals. Plowing
operations begin when there is an accumulation of 2 to 4 inches of
snow on road surfaces. Depending upon the severity of the storm,
Town forces are assisted by hired contractors to expedite the
process of snow removal.®

Sidewalk Policy — the Town maintains the sidewalks in the Town ENCERR1alFRilagl=}
center and the West Groton area. Sidewalks are cleared as soon
as possible after roads are plowed.

Fire Hydrants — Fire hydrants are managed by the Groton Water BeU@aEEERCI SRV alisRoR-oRial=}
Department. The Department asks residents to clear the snow REIEEE eklgigglElaiNlgRleler=Nilgle
away from hydrants near their property so that the hydrant will be [Ea¥elelalENaleSI@lalelAelflifH
accessible in the event of an emergency.
Fuel Assistance — Available to renters and homeowners meeting ENeIgER1aIERT[al=}
income guidelines through the Low-Income Home Energy
Assistance Program (LIHEAP). Eligible renters and homeowners
can apply for assistance at the Groton Housing Authority. '

5.6 Existing Town-Wide Mitigation for Drought-Related Hazards

The public drinking water supply is adequate at this time, but the Town is aware of anticipated climate

change impacts related to drought. The Town regularly requires water conservation as described below.
Mitigation Actions Improvements

Water Restriction — The Mandatory Water Conservation Program IR RON]{=t=elelpalsalclale[lo!

runs from May 1st through October 1st every year. This include [Kex{erIalelialo]olV]o]|[oRuN=Ye ¥ler:1ilelal
outdoor water use and outdoor watering." around water conservation

® Thomas Delaney and Troy Conley, “Town of Groton Department of Public Works Snow & Ice Procedures,” 2017,
portal.grotonma.gov/storage/Department_of_Public_Works/Snow_Policy_2017.pdf.

10 Housing and Community Development, “Learn about Low Income Home Energy Assistance Program (LIHEAP),”
Mass.gov, accessed June 22, 2020, https://www.mass.gov/service-details/learn-about-low-income-home-energy-
assistance-program-liheap.

11 Lauren Crory, “Mandatory Water Conservation Program,” Groton Water & Sewer Departments (blog), June 2, 2020,
grotonwater.org/2020/06/02/mandatory-water-conservation-program-3/.
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5.7 Existing Town-Wide Mitigation for Fire-Related Hazards

Existing Town-wide mitigation measures to respond to fire-related hazards are described below to the

left and paired with recommended improvements on the right.

Mitigation actions

Open Buming Permits — The Department of Environmental
Protection (MassDEP) regulation (310 CMR DEP 7.07) allows open
burning from January 15" to May 1% and is to be conducted
between 10 am and 4 pm at least 75 feet away from all buildings.
Open Burning Permits from the Fire Department can be obtained
online through the Town Website.

Prescribed Fire— The Fire Department is working with Conservation
Commission to assess options for using prescribed fire for invasive
control and grassland restoration. The benefits of prescribed fire
have been documented extensively. Prescribed fires can be an
alternative to the use of chemicals and can allow forests to
regenerate.

Public Eaucation— The Fire Department offers public education to
vulnerable population through Student Awareness of Fire Safety
(SAFE) program. The Police Department also has an ongoing
public education program in schools. The REPC participates in the
program as required by EPA regulations.

Supplies — The Fire Department does not have backup firefighting
supplies and does not have a Master List of current supplies.

Statewide Fire Mobilization Plan — The state has a fire mobilization
plan. Groton falls under Northeast Region 1, District 6 (Northern
Middlesex). The fire mobilization plan includes plan of actions in
case of structure fire, wildfires, arranging ambulances, and details
about alarm run cards.

"Senior SAFE” program — Groton received a grant funding for FY
2020 for the Senior SAFE Program (S.A.F.E. and Senior SAFE
Awards), which aids in providing fire safety to seniors through the
fire department. It also aims to improve safety in senior housing. '

Brush Clearing — The Tree Warden works with DPW, GELD, and
local volunteers to conduct regular brush clearing. Brush fire is
classified as a low frequency event in Town, but increasingly
frequent droughts may worsen fire risk.

Improvements

None at this time.

Continue to work with the
Conservation Commission on
this initiative

Continue public education
efforts and evaluate strategies
to better reach vulnerable
populations.

Develop an inventory of
supplies to identify current
resources and needs.
None at this time.

Look to secure other grants for
continued outreach to
vulnerable populations.

None at this time

12 commonwealth of Massachusetts Executive Office of Public Safety and Security Department of Fire Services, “List of
FY 2020 SAFE and Senior SAFE Awards,” n.d., 7.
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5.8 Existing Town-Wide Mitigation for Extremne Temperature-Related Hazards

Existing Town-wide mitigation measures to respond to extreme temperature-related hazards are
described below to the left and paired with recommended improvements to the right.

Mitigation actions Improvements

Public Shade Trees — The Tree Warden receives funds ESlEIEeleE=UYAEIRIEERRIEICES
appropriated by Town Meeting to plant shade trees for the purpose [RIRESRIEERez=1glele)Y

of shading public ways. The Tree Warden’s work is supported by
the Town’s 1974 Scenic Roads bylaw and by a local volunteer
organization, The Friends of the Trees.

5.9 Existing Town-Wide Mitigation for Geologic Hazards

The Town of Groton does not have any local measures to mitigate geologic hazards but does enforce
the Massachusetts State Building Code.

Mitigation actions Improvements

Massachusetts State Building Code for Seismic Standards — The None at this time.
State Building Code contains a section on designing for
earthquake loads (780 CMR 1612.0). Section 1612.1 states that
the purpose of these provisions is “to minimize the hazard to life
to occupants of all buildings and non-building structures, to
increase the expected performance of higher occupancy
structures as compared to ordinary structures, and to improve the
capability of essential facilities to function during and after an
earthquake”. This section goes on to state that due to the
complexity of seismic design, the criteria presented are the
minimum considered to be “prudent and economically justified”
for the protection of life safety. The code also states that absolute
safety and prevention of damage, even in an earthquake event
with a reasonable probability of occurrence, is not economically
achievable for most buildings.

Section 1612.2.5 establishes seismic hazard exposure groups
and assigns all buildings to one of these groups according to a
Table 1612.2.5. Group Il includes buildings which have a
substantial public hazard due to occupancy or use and Group I
are those buildings having essential facilities which are required
for post-earthquake recovery, including fire, rescue and police
stations, emergency rooms, power-generating facilities, and
communications facilities.
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5.10 Existing Town-Wide Climate Mitigation Measures

Climate mitigation measures reduce greenhouse gas emissions through improving energy efficiency,
reducing energy usage, investing in renewable energy, and carbon sequestration. Climate mitigation
strategies will reduce the intensity of climate change over the next century.

Mitigation actions

Groton Electric Light Departrnent (GELD)— Groton is one of the few
towns in the State that has its own utility company. It is a municipal
utility, owned by the residents of the Town of Groton. GELD offers
a free energy audit to customers interested in improving the
efficiency of their homes. Customers can also borrow a GELD Watt
Meter to assess how much electricity their individual appliances are
using, or if one of their appliances is running inefficiently. Twice a
year, GELD offers energy-efficient bulbs for $1 each (half their cost)
and subsidizes the different in cost. GELD also offers insulator
gaskets to be placed behind a resident’s slight switch or outlet to
prevent heat loss.

Green Communities Program — Groton received the Green
Communities Designation in January 2020. As part of this
designation, The Town will pledge to decrease municipal energy
use and pursue renewable energy development. The Town was
awarded $138,830 through this program. As of February 2020,
specific projects were to be determined.

Sustainability Commission — the Commission recommends and
undertakes initiatives related to energy conservation, including
developing a Town Sustainability Plan. The Commission also
coordinates sustainable objectives pursued by multiple local
groups and conducts public outreach and education.

Complete Streets Funding Program — The MassDOT Complete
Streets Funding Program provides technical assistance and
construction  funding to eligible municipalities.  Eligible
municipalities must pass a Complete Streets Policy and develop a
Prioritization Plan. The Town of Groton adopted the implementation
plan and created a multi-disciplinary Complete Streets Committee.
Using the grant money, the Town has installed lighted crosswalk
signage at almost every crosswalk on Main Street and this has
dramatically improved pedestrian safety up and down Main Street.

Massachusetts

Improvements

CRB Workshop participants
recommended offering
incentives for energy reduction,
exploring peak demand pricing
for all residents (the current
system is voluntary) and
increasing options for GELD to
buy energy from solar during
peak usage.

Submit project proposal.

None at this time.

Continue to implement the
Complete Streets Policy to
accommodate the full range of
users on Groton’s roadways,
walkways, trails, and transit
systems.
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5.11 Mitigation Capabilities and Local Capacity for Implementation

Under the Massachusetts system of “Home Rule,” the Town of Groton is authorized to adopt and from
time to time amend a number of local Bylaws and regulations that support the Town’s capabilities to
mitigate natural hazards. These include the Zoning Bylaws, Stormwater Bylaws, Site Plan Review
Regulations, Wetlands Bylaws. Local Bylaws may be amended to improve the Town'’s capabilities, and
changes to most regulations simply require a public hearing and a vote of the authorized board or
commission. The Town of Groton has recognized several existing mitigation measures that require
implementation or improvements, and has the capacity based on these Home Rule powers within its
local boards and departments to address them. The Town also has the ability to expand on and improve
the existing policies and programs listed above.
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6.0 STATUS OF MITIGATION MEASURES FROM THE 2015 DRAFT PLAN

6.1 Implementation Progress on the Previous Plan

The Town of Groton has taken steps to integrate findings from the 2015 HMP into the following
policy, programs, and plans: the 2019-2026 Town of Groton Open Space and Recreation Plan, and
the Annual Town Reports published between 2016 and 2019.

Additionally, Groton Town staff and Core Team members reviewed the mitigation measures
identified in Montachusett Region Natural Hazard Mitigation Plan 2015 Update. The Core Team
provided information on whether priority mitigation actions had been implemented or deferred since
2015. The deferred measures were evaluated to determine if the measure should be carried forward
into the 2020 HMP-MVP Plan. The decision to retain a measure was based on the members’
assessment of the continued relevance or effectiveness of the measure in addressing vulnerabilities.
Table 6-1 below summarizes the status of these mitigation measures. This information is intended
to assist Groton in prioritizing the proposed measures, which will provide guidance on how to best
allocate the Town’s resources.

Table 6-1. Status of Mitigation Measures from the 2015 HMP

2020 Status Update
(Completed, In Progress, On

Include in
2020
Plan?

Mitigation Measure

Hold, Not Applicable, Not done
yet)

Work with Neighboring Communities to Not done yet. Yes

Establish a Community Emergency Response

Team (CERT) to respond to all-natural hazards,

thus mitigating any damage more effectively.

|dentify existing shelters that are earthquake In progress. The 2020 HMP-MVP | Yes
resistant and outside of the floodplain (and Plan includes a hazard map

dam inundation) areas to ensure that shelters identifying critical infrastructure
are available to the public during these types of | within the 100- and 500-year
hazards to reduce or eliminate risk to human floodplains. The 2020 Plan also
life. completed a Hazus risk analysis
to assess the potential impact of
magnitude 5.0 and 7.0
earthquakes in Groton. More
information is included in Chapter

4 and Appendix B.
Increase awareness by educating property Completed. Groton participates in | No
owners regarding actions that they can take to | the Student Awareness of Fire
reduce risk to property by hosting an Open Safety (SAFE) and Senior SAFE
House at the Fire Department, develop and Programs.
distribute an educational pamphlet on Fire
Safety and Prevention (SAFE PROGRAM)
(SENIOR SAFE) and wildfire prevention.
Increase hazard education and risk awareness | In progress. The Town shared Yes
to public by collecting, updating, and information with the public related

Town of 6-1
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Mitigation Measure

disseminating information on Local Radio/TV
Stations to educate the public and alert them
of emergency information including shelter
locations and other instructions related to all-
natural hazards

2020 Status Update
(Completed, In Progress, On
Hold, Not Applicable, Not done
yet)
to climate hazards during the MVP
Planning process. This is an

ongoing action.

Include in
2020
Plan?

track community vulnerability by developing
and maintaining a database.

as part of this effort. The 2020
HMP-MVP plan also includes a
section on Fire-Related Hazards.
Please see Chapter 4 for more
information.

Inventory supplies at existing shelters and Not done yet. There is no current | Yes
develop a needs list and storage requirements | inventory of supplies or needs list.
to ensure the available of adequate supplies
during a natural hazard. Supplies must be
adequate to eliminate or reduce risk to human
life.
Develop a priority list and possibly seek In progress. The Town applied for | Yes
funding through the Hazard Mitigation Grant an MVP Action Grant for a Broad
Program (HMGP) for the replacement of Meadow Road Flood Assessment
undersized culverts throughout Town to reduce | & Mitigation project, which would
or eliminate flooding risk. involve assessing options for

culvert upgrades.
Identify all structures throughout the town that | Not done yet. Structures have Yes
need to be elevated above the Base-Flood been identified. Education on
elevation. Once identified, educate those flood mitigation options for
property owners regarding options for property owners is still needed.
mitigation.
Educate property owners regarding options for | Not done yet. Please see the Yes, will
mitigating their properties from flooding above action item. be
through outreach programs that address combined
measures that residents can take (i.e., with the
installing backflow valves, securing debiris, above
etc.) action.
Continue participation in the National Flood In progress. The Town received Yes
Insurance Program to enable property owners | updated information from DCR
to purchase insurance protection against flood | related to Groton’s NFIP
losses. participation as part of conducting

the MVP Planning process.

Participation in the NFIP is an

ongoing action.
Identify areas with potential for brush fires to In progress. The Town uses GIS Yes

’ Massachusetts
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Mitigation Measure

2020 Status Update
(Completed, In Progress, On
Hold, Not Applicable, Not done

yet)

Include in
2020
Plan?

hazard mitigation in existing planning
documents including the master plan, five-year
action plan of the open space and recreation
plan and the emergency evacuation plan.

Recreation Plan was updated in
2019 and includes a section on
climate change.

Expand residential parking bans to enable Completed. No
snow removal from all streets.
Identify shelters and publicize locations to In-progress. The 2020 HMP-MVP | No, this
reduce or eliminate risk to human life. Plan includes an updated list of action
shelters. This action will be was also
combined with the fourth action captured
listed in this table. in the
fourth
action
listed in
this table.
Utilize interactive mapping application In-progress. The Town updated its | Yes
prepared by MRPC/CMRPC to update critical critical infrastructure list as part of
infrastructure and simulate real time evacuation | this planning effort.
scenarios to mitigate hazards to the public.
Install "beaver diverters" and water control In-progress. The Town installs Yes
devices to mitigate flooding caused by beaver | beaver deceivers as needed. This
dams. is an ongoing action.
Implement recommendations regarding natural | In progress. Open Space and Yes

6-3
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7.0 HAZARD MITIGATION AND CLIMATE ADAPTATION STRATEGY

7.1 Identification of Hazard Mitigation and Climate Adaptation Strategies

The Town developed a list of priority hazard mitigation and climate adaptation strategies through muilti-
faceted approach. Strategies were discussed and developed upon review of the:

e Hazard and climate change risk assessment.

e Existing measures and the capacity to mitigate and respond to hazardous events.

e Progress on the previous plan.

e Input from stakeholders.

Stakeholders were engaged through Core Team meetings, the CRB Workshop, expert interviews, and
the virtual public listening session. Table 7-1 below represents the Town'’s priority action items. Each of
these action items was analyzed for its estimated cost, timeframe, and implementation responsibility,
which informed prioritization. A description of each prioritization category is included below:

General Objective — An overarching aim related to one or several mitigation actions. The general
objective may be achieved through a variety or combination of mitigation actions.

Mitigation Action - A brief description of each mitigation measure identified in this plan.

Implementation Responsibility — Most mitigation measures will require a multi-department approach
where several Town departments share responsibility. The designation of implementation responsibility
in the table was assigned based on general knowledge of the responsibilities of each municipal
department. The lead department for each action item is bolded. Some action items may require
collaboration with State agencies or private entities. Section 7.2 specifically addresses regional
collaboration.

Implementation Time Frame — The time frames represented below are assigned based on the length of
time necessary to complete the project. The timeframe is noted in years. The time frames are divided
into the categories below.

. >1 year J 5-10 years
o 1-3 years . 10+ years
o 3-5 years o Ongoing

Estimated Implementation Cost — The estimated cost is provided using the breakdown below. All costs
are estimates and would need to be updated at the time of design and construction. When applicable,
costs have been divided between preliminary assessments and cost of construction.

. $: <$10,000 o $3$33%: $250,000-$500,000
. $$: $10,000-$100,000 o $$$$3: $500,000+
$$$: $100,000-$250,000

Groton Weston(&)
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HIGHEST HIGH PRIORITIES

» Roads: address flooding and improve drainage on Broadmeadow Road and
Route 119.

+ Culverts: new designs should consider climate change. Upsize existing
culverts where necessary. Increase maintenance and drainage ditch cleaning.

« Water supply: increase storage, access to water in places without hydrants.
Regulate irrigation systems and improve conservation.

+ Development and stormwater: update stormwater management regulations
with climate data. Increase low impact development. Update FEMA FIRMs.

« Habitat: increase habitat for endangered species and pollinators. Address
invasive species. Leverage volunteers and conduct public education and
outreach.

HIGH PRIORITIES: SOCIETY & ENVIRONMENT

* Mobility: implement complete streets priorities.

» Open space: work with the Fire Department to identify areas that should
be allowed to burn. Educate residents on vector-borne diseases.

» Wetlands: pursue land acquisition. Continue to protect and restore
wetlands. Increase groundwater infiltration near wetlands and “slow the
flow” in streams.

« Forested land: develop a fire prevention and management plan. Clean
up debris. Create a wood bank with recently downed trees.

* Algal blooms: treat stormwater onsite and upstream.
» Land use and development: educate homeowners on fire safety.

HIGH PRIORITIES: INFRASTRUCTURE

« Bridges: develop bridge design to reduce flooding and storm debris
collection, identify alternative evacuation routes.

« Electric utilities: identify priority facilities for solar power and batteries to
improve resilience. Explore backup energy sources and alternative local
power sources. Increase EV charging stations. Consider underground
utilities. Provide incentives for energy reduction during peak demand.

» Dams: pursue funding for dam removal and increase public outreach
and education.

» Wastewater: assess impact of inter-basin transfers on groundwater.
Increase education on sewer BMPs and what not to flush. Review
regulations.

» Communications: improve cell coverage.

33

Figure 7-1. Priority action items presented during Groton’s
virtual Public Listening Session Webinar

Town of

Groton

¥ Massachusetts

Potential funding — Sources of funding are
identified in Table 7-1 and further
summarized in Table 7-2. The “Potential
Funding Sources” column in Table 7-1
focuses on projects that would be
competitive for each funding source. The
Town’s General Fund is considered a default
potential funding source, unless the Town
can pursue additional funding.

While acronyms are used in Table 7-1, the
full names of potential funding sources can
be found in Table 7-2. An additional
description of municipal funding is available
in Section 7.3.

Priority — Designation of highest high, high,
medium, or low priority was based on overall
potential benefits. A Highest High (HH)
Priority action is very likely to have political
and public support, necessary maintenance
can occur following the project, and was
emphasized as a priority by stakeholders
during the planning process. A High (H)
Priority action is very likely to have political
and public support, and necessary
maintenance can occur following the project.
A Medium (M) Priority action may have
political and public support and necessary
maintenance had potential to occur following
the project. A Low (L) Priority action may not
have political and public support for
implementation or the necessary
maintenance support following the project.

As part of a public survey distributed after
Groton’s virtual listening session, residents
were asked how the Town should prioritize
climate adaptation and hazard mitigation measures. Most respondents (56%) felt that asset type
(infrastructure, buildings, or natural systems) should be considered first, followed by the impact to public
safety, and funding. Please see Appendix D for more information about the results of this public survey.
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Table 7-1. Priority Hazard Mitigation and Climate Adaptation Actions

General

Obijective

Roadways,
Bridges,
Culverts,
Stormwater
Drainage

2
= G
= [
Mitigation Action = L
c a
o =
7 &
i e 3
Address flooding e DPW 1-3 $$33$ H-H | MVP Action
and improve Grant, FEMA
drainage on BRIC, DER
Broadmeadow Road Culvert
and Route 119. Replacement
Municipal
Assistance
Grant, 2019
Town Meeting
Appropriation
Develop new o DPW 1-3 3 H-H | MVP Action
regulations to ensure | e Planning Grant, General
roadways, culverts, Fund
bridges, and
stormwater
infrastructure design
consider climate
change.
Upgrade existing e DPW 1-3 $$33$ H-H | FEMA BRIC,
culverts and DER Culvert
stormwater Replacement
infrastructure where Municipal
necessary using Assistance
future precipitation Grant
data. Develop a
priority list of
undersized culverts.
Increase o DPW 1-3 $$ H-H | General Fund
maintenance and
drainage ditch
cleaning. Update
O&M Plan with
climate change
considerations.
Elevate roads and o DPW 5-10 $5$35% H FEMA BRIC,
bridges to reduce Chapter 90
flooding. Bridge Program,
design should Municipal
reduce storm debris Small Bridge
collection. Program
Create alternative e DPW 5-10 $3 H FEMA EMPG,
plans for evacuation General Fund
routes if flooded.

Town of

| Groton

Massachusetts
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Table 7-1. Priority Hazard Mitigation and Climate Adaptation Actions

2
z 5
m . . 3
()Gbﬁgstri?/le Mitigation Action % %
o 3
i S
Assess the latest e DPW 1-3 $ L General Fund
emerging pavement
technology to reduce
buckling and
potholes under new
climate trends.
Continue to install o DPW 1-3 $$ L General Fund
beaver deceivers as
needed to mitigate
flooding caused by
beaver dams.
Maintain current o DPW 1-3 $$ M General Fund
plows to facilitate
snow removal.
Water Supply Evaluate water o Water 1-3 $333$ H-H | Water
and Distribution | supply demand Department Management
projections under o West Groton Act Grant
drought conditions Water Supply
and current supply’s District
ability to meet future
needs. Evaluate
options for additional
storage or
emergency supply.
Extend water line and | e Water 5-10 $$33$ M DWSRF,
increase cisterns in Department General Fund
the Lost Lake
Neighborhood.
Increase access to o Water 5-10 $33$ H-H | FEMA BRIC
water in places Department
without hydrants that | e« West Groton
are also more Water Supply
vulnerable to District
brushfires.
Develop a water o Water 1-3 $ H-H | Water
conservation Department Department
program that may o West Groton
include regulating Water Supply
irrigation systems or District
developing a water
conservation rate
pay system.
Increase public o Water 1-3 $ H
education about Department

7-4
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Table 7-1. Priority Hazard Mitigation and Climate Adaptation Actions

g <
8 5
()Gbﬁgstri?/le Mitigation Action é %
[} T
o &
£ 2
water restrictions and | ¢ West Groton Water
lawn sprinklers, and Water Supply Department,
health risks related to District General Fund
pollutants of e Planning
concern.
Build a resilient water | ¢« DPW 5-10 $5$3 H FEMA BRIC
treatment facility o Water
outside of the Department
floodplain with green
infrastructure
stormwater controls.
Assess interbasin o DPW 1-3 $$ H General Fund
wastewater transfers | o Sewer
and impact on Commission
groundwater levels.
Develop a fertilizer e Agricultural 1-3 $ L Section 319
management plan to Commission Nonpoint
minimize o Water Source
contaminants that Department Competitive
could be spread by Grants
floods. Program,
General Fund
Address PFAS and e« DPW 1-3 $333$ H MA DEP PFAS
elevated iron and Treatment
manganese. Grant, General
Fund
Bylaws, Revise stormwater o DPW 1-3 $ H-H | MVP Action
Regulations, management e Planning Grant, MS4
and Planning regulations and Municipal
wetland regulations Assistance
to require or Grant
recommend the use Program,
of climate data and General Fund,
to encourage EEA Planning
stormwater Assistance
infiltration. Grant
Develop and adopt ¢ Planning 1-3 $ H EEA Planning
Smart Growth zoning Assistance
and development Grants, EPA
regulations. Use Smart Growth
Smart Growth Grant, HUD
policies to provide a CDBG,
range of housing General Fund
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Table 7-1. Priority Hazard Mitigation and Climate Adaptation Actions

General

Obijective

Mitigation Action

Potential Funding

types, including
affordable housing.
Include climate ¢ Planning 1-3 $ H MVP Action
change Grant, General
considerations and Fund
hazard mitigation
recommendations in
Town planning
efforts, including
updates of the OSRP
and Master Plan.
Assess municipal e Planning 1-3 $$ H-H | MVP Action
properties for Low e Conservation Grant, General
Impact Development |  Commission Fund
or green ¢ Building
infrastructure
opportunities.
Update FEMA FIRM | e Planning 1-3 $ H-H | General Fund
and continue
Groton's
participation in the
NFIP.
Invasive Design standards e Planning 1-3 $ L MVP Action
Species and management Department Grant, Private
(Emerald Ash plans that are wildlife | ¢ Conservation Funds,
Borer, Water friendly and protect Commission General Fund
Chestnut, at risk species
stressed (native and
natives) endangered).
Conduct public ¢ Health 1-3 $ H-H | MVP Action
education and Department Grant, General
outreach on e Conservation Fund
emerging threats. Commission
Leverage volunteers | e Planning
and work with Department
neighbors, including
Pepperell.
Assess best e Planning 1-3 $ M General Fund
practices for invasive Department
plant removal. « Conservation
Consider mechanical Commission
strategies, training
volunteers, and
creating a “Rent a

. Town of

J Groton

assachusetts
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Table 7-1. Priority Hazard Mitigation and Climate Adaptation Actions

General

Obijective

Mitigation Action

Goat” program to
remove invasive
plants. Conduct
outreach to private
landowners.

Potential Funding

Increase measures
to control mosquitos
and ticks and raise
public awareness
related to vector-
borne diseases.
Create a fact sheet,
trail signage, and
publicize local
locations that sell
DEET and
Permethrin.

e Health
Department

MVP Action
Grant, General
Fund

Emergency
Response Plan

Educate people on
the need to sign up
for Smart911 and to
sign up for the COA
database of
vulnerable
populations.

e Emergency
Management

e Council on
Aging

1-3

General Fund

Enhance emergency
response planning,
practice, and
maintenance.
Coordinate with
partners through
Mutual Aid
Agreements.

e Emergency
Management

1-3

FEMA EMPG,
General Fund

Utilize interactive
mapping application
prepared by
MRPC/CMRPC to
update critical
infrastructure and
simulate real time
evacuation scenarios
to mitigate hazards
to the public.

e Emergency
Management
¢ Planning

1-3

General Fund
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Table 7-1. Priority Hazard Mitigation and Climate Adaptation Actions

General

Obijective

c (@)}
o £
Mitigation Action & .
& @
(@) €
o &
£ &
Create an e Agricultural 1-3 $ L General Fund
Emergency Action Commission
Plan for local farms e Emergency
and livestock. Management
Recruit and train o Emergency 1-3 $$ H Citizen Corps
volunteers for the Management Program,
CERT program, Fire FEMA BRIC,
Department, and EMPG,
emergency shelter General Fund
staffing.
Provide pet-friendly | ¢ Emergency 1-3 £$ L EMPG,
shelters with Management General Fund
specialized
equipment, including
cages and carriers.
Increase shelter o Emergency 1-3 £$ M General Fund
space. Consider the Management
new Elementary ¢ Planning
School as an option. | e Health
Department
Review shelters for o Emergency 1-3 $ H EMPG,
needed facility Management General Fund
updates, including
storage needs.
Storage may be
available at the
Indian Hill Music
Center.
Inventory shelter o Emergency 1-3 $ H EMPG,
supplies and Management General Fund
develop a needs list.
Improve e Emergency 1-3 $ M General Fund
communication Management
related to shelter e Health
locations and Department
availability, e Planning
evacuation plan, and
accessibility to
resources.
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Table 7-1. Priority Hazard Mitigation and Climate Adaptation Actions

General

Obijective

Mitigation Action

SPriority

Potential Funding

Schools Develop or e Emergency 1-3 $ FEMA EMPG,
coordinate Management General Fund
emergency response | o Planning
plans with public and | , Groton-
private schools. Dunstable

Regional
School
Committee
e Groton
School
e Lawrence
Academy
Install air ¢ Public 1-3 $3 H General Fund
conditioners in parts Schools
of the schooals, for
example in the gyms.
Develop climate e Groton- 1-3 $ M General Fund
change curriculum, Dunstable
including information Regional
ongreen School
infrastructure and Committee
water conservation. « Groton
School
e Lawrence
Academy

Electric Identify priority o DPW 3-5 Study - $$ H Green

Grid/Energy locations (critical e GELD Construction Communities
facilities and town - $$5$% Designation &
property/buildings) Grant
for solar and battery Program, MVP
backup. Action Grant
Relocate power lines | ¢ DPW 3-5 3553 H General Fund
underground during | ¢« GELD
the construction of
new roads or
infrastructure.

Incentivize energy e GELD 1-3 $3 H General Fund
efficiency and

explore peak

demand pricing.
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Table 7-1. Priority Hazard Mitigation and Climate Adaptation Actions

2
z 5
nger.al Mitigation Action = i
Obijective 2 -
8 £ £
2 g 2
o o o
Expand GELD's e GELD 1-3 $$ H Green
renewable energy Communities
portfolio. Purchase Designation &
eight megawatt Grant
storage batteries for Program,
power. General Fund
Install seamless e GELD 5-10 353 L General Fund
switch for generators
during peak hours to
promote energy
saving and reduce
demand.
Wastewater Conduct educational | ¢ DPW 1-3 3 H General Fund
outreach on sewer o Sewer
best management Commission
practices including
what not to flush.
Assess options for o Sewer 5-10 $ H General Fund
an onsite wastewater Commission
management system | ¢ DPW
or program.
Communication | Improve cell e Cell phone 3-5 $8$ H Private Funds,
coverage. companies General Fund
Dams Pursue funding for o DPW 1-3 $ H EEA Dam and
dam removal. e Conservation Seawall Repair
Coordinate with Commission or Removal
Shirley. Remove Program, MET,
Rivercourt Dam when DER Priority
funding is available. Projects
Increase public o DPW 1-3 3 H EEA Dam and
outreach and e Conservation Seawall Repair
education on dam Commission or Removal
safety. Program, MET,
DER Priority
Projects
Public Transit Create a carpooling | e Planning 1-3 $33$ M General Fund
platform and more e Complete
sidewalks to Streets
decreases car Committee
usage.
Install electric e Planning 3-5 $8$ M Mass EVIP
charging stations e Sustainability Fleets
and prepare Commission Incentives
Funding

. Town of

J Groton

assachusetts
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Table 7-1. Priority Hazard Mitigation and Climate Adaptation Actions

General

Obijective

Mitigation Action

Potential Funding

regulations for
electric vehicles.
Offer a bus service e Planning 5-10 $8$ L Private Funds,
connection from e LRTA LRTA
Lowell to the Indian
Hill Music Center.
Increase parking e Planning 3-5 $33$ M MBTA
spaces at the Ayer o Ayer
commuiter rail for e MBTA
more access to
commuter rail.
Open Space Develop a fire o Fire 1-3 $ H General Fund
and Forested prevention and Department
Land vegetation e Conservation
management plan to Commission
include controlled e DPW
burns, cleaning e Town Forest
debris, and creating Committee
a wood bank of
recently downed
trees.
Identify critical land ¢ Conservation | 5-10 Study - $ M Community
around reserves and Commission Land Forest Grant
assess options for e Planning acquisition - program,
easements or land $33$ LAND Grant
acquisition. Program, MA
Land & Water
Conservation
Fund Grant
Program
Create detailed trail o Trails 1-3 $3$ H MassTrails
signage and conduct Committee Grant, MA
public education ¢ Planning Land & Water
about staying safe e Emergency Conservation
on trails. Management Fund Grant
Program
Work with volunteers | o Trails 1-3 $3$ M Nonprofit
to maintain open Committee Funding,
space and trails. ¢ Conservation General Fund
Partners with schools Commission
and universities. e Planning
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Table 7-1. Priority Hazard Mitigation and Climate Adaptation Actions

2

g

nger.al Mitigation Action i
Obijective > 8
5 8

L c

Wetlands Pursue land e Conservation | 3-5 $33$ H LAND Grant
acquisition to protect Commission Program, MVP
wetlands from e Planning Action Grant
encroachment.

Increase e Planning 35 $$ M DWSP
groundwater e Conservation

infiltration near Commission

wetlands. e DPW

Land Use and Educate e Conservation | 1-3 $ H Senior SAFE,

Development homeowners on fire Commission General Fund
safety.

Develop and o Fire 1-3 $ H General Fund
maintain a database Department

of areas at high fire

risk.

Create a resiliency o Emergency 1-3 $ M General Fund
plan specific to the Management

Lost Lake e Planning

neighborhood.

Conduct outreach to | e« Emergency 1-3 $ M General Fund
residents in the 100- Management

year floodplain ¢ Planning

regarding options for

flood mitigation.

Agriculture Reduce the use of ¢ Conservation | 5-10 $ M Section 319
pesticides/ Commission Nonpoint
herbicides/ e Agricultural Source
insecticides, Commission Competitive
especially on farms Grants
near river. Program
Follow best e Conservation | 5-10 $ M General Fund
management Commission
practices for long- o Agricultural
term planning and Commission
diversification.

Vulnerable Migration/Climate e Emergency 10+ $ L General Fund

Residents Refugees: scale Management
emergency services | e Planning
as population
increases.

. Town of

J Groton
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Table 7-1. Priority Hazard Mitigation and Climate Adaptation Actions

General
Obijective

Mitigation Action

Implementation
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2
S
o L3
Equip all assisted ¢ Council on 1-3 $3 M General Fund
living facilities with air | Aging HUD CDBG
conditioning.
Assist seniors with e Council on 1-3 $ M General Fund
snow removal. Aging
o DPW
Seven Hills Hospital | e Health 1-3 $ L General Fund
and Group Home: Department
ensure open e Seven Hill
communication and Management
coordination with e Emergency
town. Management
Contaminated | Cut trees growing on | e Conservation | 5-10 33335 L EPA
Sites site at Nod Landfill Commission Brownfields
and cap the landfill o DPW Grant,
adequately because Massfields
it is located on Brownfields
floodplain. Fund
Continue ongoing e Conservation | 5-10 $333$ L EPA
remediation with Commission Brownfields
Conductor Lab. e Planning Grant,
Massfields
Brownfields
Fund

7.2

Regional Partnerships

Mitigating natural hazards is not confined to a local issue. The systems that serve these communities
are often complex systems of storm drains, roadway infrastructure, pump stations, dams, and other
facilities owned and operated by a wide variety of agencies, including Massachusetts Department of
Transportation (MassDOT), Massachusetts Emergency Management Association (MEMA), and the
Department of Conservation and Recreation (DCR). The planning, construction, operation, and
maintenance of these structures are integral to the hazard mitigation and climate adaptation efforts of
communities. These agencies also operate with the same budgetary and staffing constraints as
communities. Similarly to municipalities, they must make decisions about numerous competing
priorities. In order to implement many of these mitigation measures, all parties will need to work together
towards a mutually beneficial solution. Groton will continue collaborating with neighboring Towns to
mitigate natural hazards and prepare for extreme events.

Town of
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7.3

The identification of funding sources is preliminary and may vary depending on numerous factors. These
factors include, but are not limited to, if a mitigation measure is conceptual or has been studied,
evaluated, or designed. In most cases, the measure will require a combination of funding sources. The
funding sources identified are not a guarantee that a specific project will be eligible for, or receive,
funding. Upon adoption of this plan, the local representatives responsible for implementation should
begin to explore potential funding sources in more detail.

Potential Funding Sources

Traditional funding sources within the Town of Groton, such as funding from the operating and capital
budgets, may be able to cover some of the costs associated with the action items detailed in Table 7-
1. State revolving funds and other no- or low-interest loans may also be of interest. There is a great
variety of funding available for Massachusetts municipalities, both through the state and federal
governments. A full list of funding opportunities can be found on the Community Grant Finder webpage.
The Community Grant finder provides a streamlined interface where municipalities can easily learn about
grant opportunities.

Table 7-1 in the previous section identifies potential funding sources for each action item. However,
combining several action items into a single grant proposal may make an application more competitive,
depending on the grant’s criteria. Therefore, Table 7-2 below outlines more information on potential
funding sources, to assist the Town in matching grants with appropriate project types.

Table 7-2: Potential Funding Sources

Category Grant Description Limitations &

Stipulations

Community MassWorks Provides grants for public infrastructure [None
Development  |Infrastructure Program |projects that support and accelerate
housing production, spur private
development, and create jobs
Community HUD Community To develop viable urban communities  [None.
Development  [Development Block by providing decent housing and a
Grant Programs suitable living environment, and
(CDBG) expanding economic opportunities.
Emergency FEMA Flood Mitigation [mplement cost-effective measures that|For buildings and
Management  |Assistance Grant reduce or eliminate the long-term risk ofjother structures
and Planning  [Program (FMA) flood damage insured under the
National Flood
Insurance Program
(NFIP).
Emergency FEMA Hazard Provides funding after a disaster to Available after a
Management  |Mitigation Grant significantly reduce or permanently presidentially
and Planning  [Program (HMGP) eliminate future risk to lives and declared disaster
property from natural hazards
Emergency FEMA Building Provides funds for hazard mitigation ~ |[None
Management  |Resilient Infrastructure planning and the implementation
and Planning  [& Communities (BRIC) [of mitigation projects prior to a disaster
event, with a focus on infrastructure
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https://www.mass.gov/lists/community-grant-finder#community-development-

Table 7-2: Potential Funding Sources

Category Grant Description Limitations &
Stipulations
projects and “community lifelines.”
Replaced FEMA'’s Pre-Disaster
Mitigation (PDM) Program.
Emergency MEMA Citizen Corps  |Supports local Community Emergency [Reimbursement-
Management  |Program (CCP) Grant |Response Teams (CERT) and based grant program
and Planning Volunteers in Police Service (VIPS) in
preparing for all-hazards. Can be used
for planning activities, equipment,
training, and exercises.
Emergency Emergency Supports local emergency Reimbursable
Management  |[Management management agencies in implementing
and Planning  [Performance Grant the National Preparedness System and
(EMPG) national Preparedness Goal of a secure
and resilient nation. Funds projects
related to logistics/distribution
management planning, evacuation
plan/annex, disaster financial
management, catastrophic disaster
housing, resilient communities, and
implementing community lifelines.
Emergency FEMA Public FEMA reimburses government 75% reimbursable,
Management  |Assistance (PA) agencies and nonprofits for disaster  |after a disaster
and Planning  [Program response and recovery costs, including [declaration
debris removal, emergency protective
measures, and repair of publicly owned
facilities.
Energy MA DOER Green 'The designation allows communities to [Municipalities must
Communities access grants for clean, affordable, andpledge to cut
Designation and Grant [resilient energy projects municipal energy use
Program by 20% over 5 years
and meet four other
criteria
Energy MA Electric Vehicle Helps public entities acquire electric ~ [None.
Incentive Program vehicles and install charging stations
(MassEVIP) Fleets for their fleets
Incentives
Environment EPA Smart Growth Support activities that improve the Grants are only
Grants quality of development and protect offered occasionally
human health and the environment.
Environment  Water Management  |Funds planning projects to identify 80% reimbursement
Act Grant implementation actions to improve rate
ecological conditions, conservation
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Category

Table 7-2: Potential Funding Sources

Grant

Description

projects and drought resiliency
planning, and withdrawal mitigation
projects that increase porosity and
water quality.

Limitations &
Stipulations

Environment

US Forest Service
Community Forest
Grant Program

Funding to acquire private forest land
threatened by conversion and establish
community forests

Private forest lands,
Forest lands, and Full
Fee Purchases are
eligible, as defined by
the CFP

Environment

MA DER Culvert
Replacement
Municipal Assistance
Grant Program

Grant to replace undersized, perched,
and/or degraded culverts located in an
area of high ecological value

Projects must meet
the goals of the MA
Stream Crossing
Standards

Environment

Federal Clean Water
Act, 604b Grant
Program: Water Quality|
Management Planning

Funds nonpoint source assessment
and planning projects, including
projects related to green infrastructure

None

Environment

Federal Clean Water
Act, Section 319
Nonpoint Source
(NPS) Competitive
Grants Program

Implementation projects that address
the prevention, control, and abatement
of NPS pollution.

Must address
activities identified in
the MA NPS
Management Plan

Environment

MassDEP Water
Quality Monitoring
Grant Program

Enhance MassDEP surface water
quality assessment data by building or
expanding capacity for bacteria
monitoring data collection.

Non-profit
organizations must
apply

Environment

EEA Planning
Assistance Grants

Funds zoning for sustainable housing
production, regulations that reduce
energy use and GHG emissions, and
zoning that results in permanent land
conservation.

None.

Environment

Local Acquisitions for
Natural Diversity
(LAND) Grant
Program

Helps cities and towns acquire land for
conservation and passive recreation

Reimbursement rate:
52-70%

Environment

Massachusetts Land
and Water
Conservation Fund
Grant Program

Funding for the acquisition,
development, creation and/or
renovation of parks, trails, and
conservation areas.

Municipality must
have an up-to-date
OSRP

Environment

Municipal Vulnerability
Preparedness (MVP)
Action Grant

Provides support to implement climate
change resiliency priority projects.
Project types include planning,

None
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Table 7-2: Potential Funding Sources

Category Grant Description Limitations &
Stipulations
assessment and regulatory updates;
nature-based solutions; and resilient
redesigns and retrofits for critical
facilities and infrastructure.
Environment MassDEP Restoration |Funding for restoration projects. None
Grants Opportunities are announced as
settlement funds become available.
Environment MS4 Municipal Funds community efforts to meet the  [Two or more
Assistance Grant requirements of the 2016 MS4 permit  |municipalities subject
Program and reduce stormwater pollution to the 2016 Small
through partnerships MS4 General Permit
must apply together
Environment EEA Dam and Seawall |Intended to promote public health, None
Repair or Removal public safety, and ecological
Program restoration.
Environment Massachusetts Grants to support projects that protect [None
Environmental Trust  |and restore natural resources, including
(MET) dam removal.

Environment

DER Priority Projects

Funds cranberry bog wetland
restoration, streamflow restoration, and
urban stream revitalization projects.

Projects can include
dam removal, but not
as a standalone
project.

Environment

EPA Drinking Water
State Revolving fund
(DWSRF)

A federal-state partnership to help
ensure safe drinking water and provide
financial support to water systems.

Six categories of
projects are eligible

Environment

MA DEP PFAS
Treatment Grant

Supports designs for treatment of
drinking water in PFAS-impacted
communities.

Future grant rounds
may be offered,
contingent upon the
availability of funding.

Environment

Drinking Water Supply
Protection (DWSP)
Grant Program

Financial assistance for protection of
existing DEP-approved public drinking
water supplies, protection of planned
future public drinking water supplies,
and protection of planned future public
drinking water supplies.

50% reimbursement
rate.

Brownfields

Redevelopment Fund

assessment and remediation of

brownfield sites in Economically

Environment EPA Brownfields Grant [Funding for brownfields assessment,  [None.
Funding Program cleanup, revolving loans, environmental
job training, technical assistance,
training, and research.
Environment MassDevelopment Finances the environmental None.
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Table 7-2: Potential Funding Sources

Category Grant Description Limitations &
Stipulations
Distressed Areas (EDAS) of the
Commonwealth.
Environment Parkland Acquisitions |Assists municipalities in acquiring and 52-70%

and Renovations for
Communities (PARC)
Grant Program

developing land for park and outdoor
recreation purposes. Can be used to

acquire parkland, build a new park, or
renovate an existing park.

reimbursement rate.

Environment

MassTrails Grants

Grants to design, create, and maintain
the diverse network of trails, trail
systems, and trails experiences.

None.

Environment

National Fish and
\Wildlife Foundation
Grants

Provides funding to projects that
sustain, restore, and enhance the
nation’s fish, wildlife, plants, and
habitats.

Grants are available
to support actions
identified in the NFWF
initiative’s business

plan
Public Safety  [Senior SAFE Supports fire and life safety education |[None
for seniors
Public Safety  [Student Awareness of |Grants for local fire departments to None
Fire Education teach fire and life safety to schools
(SAF.E)
Public Works  |Chapter 90 Program  |Reimbursable grants for capital None
and improvements such as highway
[Transportation construction, preservation and
improvement projects that extend the
life of capital facilities.
Public Works  [Community Transit Funding to meet the transportation and [Depends on project
and Grant Program mobility needs of seniors and people  type
[Transportation with disabilities
Public Works  |[Complete Streets Technical assistance for creating a Eligible communities
and Funding Program Complete Streets Prioritization Plan andjmust pass a
'Transportation construction funding for implementationlComplete Streets
Policy and develop a
Prioritization Plan
Public Works  |[Municipal Small Bridge|Funding for small bridge replacement, Bridges with spans
and Program preservation, and rehab projects between 10" and 20’
'Transportation

Massachusetts
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8.0 PLAN ADOPTION AND MAINTENANCE

8.1 Plan Adoption

The Town of Groton 2020 HMP-MVP Plan was adopted by the Select Board on December 24,
2020. See Appendix E for documentation. The plan was approved by FEMA on January 4, 2021
for a five-year period that will expire on December 30, 2025. See Appendix F for documentation.

8.2 Plan Implementation

The Core Team will use Table 7-1 indicating the time frame, responsible party and priority as an
implementation plan for taking action to mitigate hazards and improve the Town’s climate resilience.
Table 7-2 layouts out various grant and funding mechanisms for the Core Team. The Core Team will
be held accountable through the tracking mechanisms explained in the following sections. The HMP-
MVP Plan will also inform future planning and budgeting processes.

8.3 Plan Maintenance

8.3.1 Tracking Progress and Updates

FEMA's initial approval of this plan is valid for five years. During that time, the Town will need to
continue to track progress, document hazards, and identify future mitigation efforts. This can be
achieved through a combination of two methods:

1. Meetings: The Core Team, coordinated by Town Planner, Takashi Tada, will meet once a
year during regularly scheduled leadership meetings to monitor plan implementation. The
Core Team will be amended as needed but will include representatives from the Department
of Public Works, Police Department, Fire Department, Conservation Commission, and
others. These meetings will provide an opportunity for identifying funding and
implementation opportunities, capital planning needs related to hazard mitigation, and
progress.

2. Surveys: The coordinator of Core Team, Takashi Tada, will also prepare and distribute a
survey every two years. The survey will be made available to all Core Team members and
any other interested local stakeholders. The questions in the survey will reference the tables
of existing and proposed action items listed in the HMP-MVP Plan. The survey will assist in
determining any necessary changes or revisions to the plan that may be needed. In addition,
it will provide written documentation of status updates, accomplishments, and progress
related to the action items listed in the HMP-MVP Plan. The surveys will also help
document new hazards or problem areas that have been identified since the 2020 Plan. The
information collected through the survey will be used to formulate an update and/or
addendum to the plan.

8.3.2 Continuing Public Participation

The adopted plan will be posted on the Town'’s website. The posting of the plan on the Town’s web
site will provide a mechanism for citizen feedback, such as an e-mail address for interested parties
to send comments. The Town will encourage local participation whenever possible during the next
five-year planning and implementation cycle. The Core Team will incorporate engagement into the
implementation of the priority action items. All updates to the plan, including implementation
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progress, will be placed on the Town’s website. All public meetings related to the HMP-MVP Plan
will be publicly noticed in accordance with Town and State open meeting laws.

8.3.3 Integration of the Plans with Other Planning Initiatives

Upon approval of the Town of Groton 2020 HMP-MVP Plan by FEMA, the Core Team will make the
plan available to all interested parties and all departments with an implementation responsibility.
The group will initiate a discussion with those various departments regarding how the plan can be
integrated into their ongoing work. At a minimum, the plan will be reviewed and discussed with the
following departments:

Conservation Commission

Fire Department

Police Department

Department of Public Works

Earth Removal Stormwater Advisory Committee
Planning Board

Groton Electric Light

Appropriate sections of the HMP-MVP Plan will be integrated into other plans, policies, and
documents as those are updated and renewed, including the writing of, or updates to, the Town’s
Master Plan, Open Space and Recreation Plan, and Comprehensive Emergency Management Plan.
Coordination with the Montachusett Regional Planning Commission, local organizations,
businesses, watershed groups, and state agencies will be required for successful implementation
and continued updating.

8.4 Process of Updating

By maintaining the Town of Groton 2020 HMP-MVP Plan, the Town will have a competitive
application when applying to FEMA for funding to update the plan. Once the resources have been
secured to update the plan, the Core Team will need to determine whether to undertake the update
itself or hire a consultant. If the Core Team decides to update the plan itself, the group will need to
review the current FEMA hazard mitigation plan guidelines for any change in the requirements. The
update to the Town of Groton 2020 HMP-MVP Plan will be forwarded to MEMA for review and to
FEMA for ultimate approval. The Core Team will begin drafting the full update of the plan in four
years. This will help the Town avoid a lapse in its approved plan status and grant eligibility when the
current plan expires at the end of year five.
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