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Nature-Based Solutions in the Municipal Vulnerability Preparedness Program

Executive Summary

With the increasingly changing climate, people around the world are facing more extreme
weather and climate events including but not limited to changes in precipitation (drought
or increased rainfall), heat events, and increased storm severity. In order to prepare for the
inevitable, states are assuming a larger role in climate resiliency planning. Massachusetts is
the first US state to implement a program focused on initiating and supporting
town-specific vulnerability assessments and adaptation planning. This Municipal
Vulnerability Preparedness program (MVP) has been tailored to promote NBS
consideration and keeping an eye to the future regarding the transferability of plans and
projects. Since municipal involvement in the program began in 2017, more than half of the
state has participated in the MVP program.

The main focus of this project is optimizing the consideration of Nature-Based Solutions
(NBS) in the Municipal Vulnerability Preparedness (MVP) grant program. The MVP program
supports communities in creating a plan that details their climate change-related natural
hazards and resulting social vulnerabilities and identifies mechanisms and solutions that
the community can adopt to ameliorate these issues. In studying this program, the
research team selected five different communities which would be the basis of all
recommendations. The team investigated communities based on the consideration of a
number of characteristics, such as socio-demographic factors, geographic factors, status in
the MVP grant program, support for the adoption of NBS, and the climate and social issues
prevalent in the communities.

The research team identified a diverse group of interviewees representing the different
stakeholders involved in the program, with an eye towards the community’s
socio-economic makeup, their MVP status, and the types of Action Grants proposed by
them. The team spoke to members of the Core Team, Vendors, and other municipal
stakeholders who were invited to attend the workshops.

The team found a number of similarities and differences between these communities, and
have formulated recommendations representative of the range of experiences prevalent
in the assessed communities.

Over the course of this research, the team collected a wealth of information on each of
these communities. In an effort to provide concise and comprehensible recommendations,
however, the team will provide a summary of the four major themes identified and their
corresponding recommendations in this summary. A more detailed explanation of themes
and recommendations can be found in the “Insights and Recommendations” section. All
supplemental themes and recommendations will be provided at the end of the report.
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Major Themes Identified

Corresponding Recommendations

Accomodating for diverse municipal
factors: All planning efforts should be
contextualized to the municipality
considering the available resources,
socio-demographic characters, and status
in the MVP program, among others

The MVP grant program should
acknowledge and strive to bridge common
gaps that hinder municipalities’ ability to
meet program goals

Optimizing the Community Resilience
Building Workshop (see glossary) to fill
education gaps and build consensus
across communities: There was unanimity
that the CRB was a powerful tool, though
gaps were identified where the structured
inclusion of certain educational material
was lacking, such as the multitudinous
applications of NBS and their ease of
maintenance

Vendor training, recertification, and/or
refreshers on facilitation skills, on the
availability of region specific tools,
resources, available partnerships, other
programs as well as on the full range of
NBS applications/types and their
maintenance benefits

Lack of Action Grant understanding:
Many municipalities felt stranded between
the planning and action phases of the
program, unsure of where or how to
develop proposals if they lacked the
capacity, both of funding and of staff
skill/time

More comprehensive guidance between
the planning phase and Action Grant
application, as well as feedback on
submitted Action Grant projects would
greatly assist Core Teams in designing and
selecting future grant proposals
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Green Infrastructure: Methods of infiltrating stormwater into the ground through
reestablishing, strengthening or mimicking the natural water cycle

Grey Infrastructure: Traditional stormwater management tools, i.e. pipes and pumps
MVP: Municipal Vulnerability Preparedness (grant program of EEA)
MA: Massachusetts

NBS: Nature-Based Solutions: can be built or naturally occuring infrastructure which meet
varied societal and environmental needs through replicating, reestablishing or
reconnecting natural processes

RFR: Request for Responses (Solicitation): Refers to postings for a solicitation that are
restricted to a one-off procurement. In this report, the team will primarily be discussing two
RFRs that were submitted by the EEA for MVP Planning and Action Grants.

TNC: The Nature Conservancy

UEP: (Tufts Department of) Urban and Environmental Policy and Planning

Key Terms
Case Story: a semi-structured narrative-driven case study

Core Team: A small group of professionals, usually affiliated with a municipality, that are
chosen to guide the municipality through the CRB process. This group often includes a mix
of members from the Conservation Department, Planning Department, Town/City
Manager, Department of Public Works, etc. The lead member of the Core Team is often the
individual who wrote and received the MVP planning grant.

MVP/CRB Facilitator: Designated individuals who assist the main Vendor to organize the
CRB workshop, run informational presentations, and facilitate table discussions; could be
from either the municipality, local organization (including students), and/or Vendor team.

Vendor: A state certified individual that can contract with a municipality to run the CRB
process and compile the final planning report. There is a list of MVP approved Vendors in
the MVP Planning Grant RFRs and most appear to be planning, consulting, or engineering
professionals.
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Introduction

Climate change is no longer a problem of the future, but a growing crisis that affects people
in Massachusetts and around the world. As of October 2018, 1.0 °C of global warming has
already occurred and the earth is on track to reach the highly concerning 1.5 °C if not the
disastrous 2.0 °C warming scenario (Intergovernmental Panel on Climate Change 2018).
The Earth is already experiencing climate risks including increased heat, precipitation,
drought, severe storms, and sea level rise will continue to grow for decades to come.

While climate change mitigation works to decrease emissions of greenhouse gases and
transition to a low-carbon economy, the field of climate change adaptation and resilience
planning have begun to take a larger role. This burgeoning field asks the question: how can
social, natural, and built infrastructure be resilient to the ripple effects of increasingly
severe weather patterns? This means both better preparing for climate risks as well as
preparing for disaster recovery when necessary.

The Municipal Vulnerability Preparedness (MVP) grant program is a statewide program in
Massachusetts that helps cities and towns plan for climate change adaptation and
resilience on a local level. The program allocates funds for municipalities across the
commonwealth to engage in a planning process and implement projects to decrease their
vulnerabilities to climate-related natural hazards. Among other priorities, the MVP program
encourages the consideration and implementation of nature-based solutions (NBS) to
climate vulnerability mitigation.

The research team worked with Mass Audubon and The Nature Conservancy (TNC) to
investigate the extent to which NBS are considered and adopted as part of the MVP
program. This information will ultimately be used to inform future implementation
strategies of both the planning and Action Grant components of the program to make it
more successful.

The team’s research question was:

How can the Municipal Vulnerability Preparedness planning process be optimized to
support appropriate nature-based solution projects, and what factors encourage or
Inhibit their consideration?

This project has been an opportunity to evaluate whether NBS are being readily considered
as alternatives to conventional grey infrastructure in providing a feasible solution to
climate-related natural hazards in Massachusetts. Findings and insights gained are
applicable both to the ongoing MVP program and to similar climate change adaptation
planning programs in other states.


https://www.zotero.org/google-docs/?GXlsxe
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Project Background

Project Partners

As described in the Field Project Proposal submitted to Tufts Department of Urban and
Environmental Policy and Planning (UEP), The Nature Conservancy (TNC) and Mass
Audubon have a history of working together through the Resilient Taunton Watershed
Network, in addition to working with the Massachusetts Executive Office of Energy and
Environmental Affairs (EEA). Both organizations helped implement EEA's Municipal
Vulnerability Preparedness (MVP) Program, including the development of the Community
Resiliency Building (CRB) framework used in MVP planning workshops. The CRB website
defines the workshops as “...a unique, ‘anywhere at any scale’, community-driven process,
rich with information, experience, and dialogue, where participants identify top hazards,
current challenges, strengths, and priority actions to improve community resilience to all
hazards today, and in the future” (“Community Resilience Building” n.d.). Mass Audubon
and TNC are not only involved in providing the Vendor training for the MVP Program, but
both organizations have staff members that are certified MVP Vendors (“COMMBUYS - Bid
Solicitation” n.d.). The research team’s project partners also work collaboratively with
policymakers to secure funding for climate adaptation planning and implementation
funding.

The Nature Conservancy

The Nature Conservancy (TNC) traces its roots back to the Ecological Society of America
(“Society”), which was founded in 1915. Factions from the Society first formed the
Committee on Preservation of Natural Areas for Ecological Study, then the Ecologists
Union, and then, in 1951, the group became incorporated as a non-profit known as The
Nature Conservancy. In the early years, there was much discussion among members on
whether the main purpose of the organization would be research or preservation. The
organization we know today combines both and continues to bring professionals, citizens,
and leaders together to work towards the collective goal of protecting and caring for nature
(“Our History” n.d.). Their website states, “from our first land purchase to our latest water
fund, we are constantly evolving to bring innovative solutions to the challenges facing our
world” (“Our History” n.d.). Today, TNC has programs across the globe working on tackling
climate change, protecting land and water, providing food and water sustainability, and
building resilient, healthy, and equitable cities.

The Nature Conservancy is an international, nonprofit conservation organization. Their
mission is to conserve the lands and waters on which all life depends. Their work is carried
out in all 50 states and over 72 countries, and is supported by over 36,000 members in
Massachusetts and over one million members worldwide.
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Mass Audubon

Mass Audubon has been active since 1896 and opened its first wildlife sanctuary in 1916.
Today the organization owns approximately 100 properties that they manage across the
state (“Wildlife Sanctuaries List” n.d.). Originally founded by Harriet Lawrence Hemenway
and Minna B. Hall who organized against harvesting bird feathers for luxury apparel, Mass
Audubon has a legacy of advocacy in tandem with actionable conservation. The
organization’s pillars of science, conservation, and advocacy work inform one another and
position Mass Audubon as a resource for a variety of stakeholders. Over the years, it has
advanced environmental education, research and ecological management, and lobbied for
environmental legislation and land conservation across the state (“Our Impact,” n.d.).
Although the organization has many goals, its primary objective is “...to protect the nature
of Massachusetts for people and for wildlife” through improving land resiliency and
mitigating climate change impacts (“Our Impact,” n.d.). Given that land conservation and
habitat preservation is a critical climate adaptation strategy, Mass Audubon’s involvement
in the MVP program has allowed the organization to share its expertise with practitioners.

MVP Overview

On September 16, 2016, Massachusetts Governor Charlie Baker signed Executive Order No.
569: Establishing an Integrated Climate Change Strategy for the Commonwealth. 1t was thanks
to this Order that Massachusetts was able to provide funding to cities and towns through
what is now known as the Municipal Vulnerability Preparedness (MVP) program. See
Appendix A for the full text of the Executive Order. Through this program, the
Commonwealth of Massachusetts provides funding to communities so that they may
complete a vulnerability assessment and develop action-oriented resiliency plans (MA
Executive Office of Energy and Environmental Affairs, 2018). Funding is available through
two stages of the MVP program: Planning Grants and Action Grants.
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Fig 1. Climate Change Adaptation Planning Timeline at the Statewide Level

Planning Phase

During the Planning phase, an interested municipality develops a Core Team, usually
consisting of three to five municipal staff members, to undertake its responsibilities in the
MVP program. These responsibilities include selecting a Vendor, and collaborating with that
Vendor to organize a Community Resilience Building (CRB) Workshop. The Core Team's
composition and roles may evolve depending on which phase of the MVP program the
municipality is participating in; different groups may be designated to run the public
hearing or choose and submit Action Grant proposals.

Since 2017 there have been two rounds of Planning Grants, for which the state awarded
amounts ranging from $15,000 - $100,000 to municipalities for the purposes of contracting
an approved Vendor and arranging local stakeholder meetings to discuss the impacts of
climate change, local strengths, vulnerabilities, hazards, and identify solutions
(“COMMBUYS - Bid Solicitation” n.d.)).

10
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Fig 2. MVP Planning Grant Process

Community Resilience Building (CRB) Workshop

The Community Resilience Building (CRB) workshop structure was developed by TNC and is
designed to develop action items based on a consensus building framework. CRB
Workshops bring together a diverse group of community stakeholders, ranging from
municipal officials, businesses, environmental groups, human services, faith-based
organizations and more.

The stakeholders are first given a presentation by the Vendor about the latest climate
science and projections, then asked to identify four natural hazards they believe present
the most pressing concern in their community. After this, they share their own experiences
of climate change impacts on the community. They identify what they believe are their
community’s strengths and vulnerabilities related to their local infrastructure, societal
relationships, and environmental resources, and then develop a list of concrete actions that
could improve community resiliency to climate change. The stakeholders then prioritize the
actions and assign a timeline for the action item to be completed.

After the CRB workshop, the Vendor assembles the information generated at the workshop
and develops a report for the community. The findings from the report are presented by
the Vendor and member/s of the Core Team to the public in a listening session, which
provides an opportunity for the public to comment on the hazards and action items. The
Planning Grant RFR does not include specifics on how the listening session is to be
conducted, but a minimum of one listening session is required during the Planning Grant
phase. The report is then revised to include any additional input and submitted to the state
Executive Office of Energy and Environmental Affairs (EEA). EEA then determines the status
of the municipality’'s MVP certification—an MVP-designated municipality is eligible to apply

11
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for state funding through Action Grants to complete projects that were identified during
the CRB process. It is also possible for a municipality to seek MVP Designation without
going through the Planning Phase; EEA makes this determination based on existing climate
and hazard resilience planning of a municipality requesting an exemption.

Although the MVP program is relatively new, the state has already granted 141 Planning
Grants, approximately totaling $3,313,000 (as of April 2019 ), resulting in a total of 70
communities obtaining MVP status, with 79 additional communities currently in the
process of completing their Planning Grant (“Baker-Polito Administration Awards Climate
Vulnerability Preparedness Funding to 82 Communities” n.d).

Action Grants Phase

Upon receiving MVP Designation, the municipality is able to submit Action Grant proposals
to the EEA detailing the project for which they require funding and the ways in which the
project will address a social, environmental, and/or health concern in the community. If
they receive funding for a project, said project must be completed within a year. This
process was initiated on June 1, 2018, when the Baker-Polito administration announced
$5,001,582 in Action Grants for 34 communities to complete actions identified through
their CRB, ranging from $10,000 to $400,000 (Executive Office of Environmental Affairs,
June 2018). Some of the funded projects can be seen in Table 1.

Table 1. Example Projects Funded in the First Year of the Program

On March 1, 2019, EEA issued the second Action Grant RFR which encouraged
municipalities to consider nature-based solutions (NBS) as a way to address local climate
vulnerabilities by prioritizing NBS projects for funding, as seen in Appendix E.

12
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Fig. 3 MVP Status of Communities in MA as of 11/1/18

Source: (MA Executive Office of Energy and Environmental Affairs 2018)

Nature-Based Solutions (NBS)

NBS are infrastructure which reestablish or mirror natural processes to mitigate the effects
of many natural hazards associated with climate change, such as storms of increasing
frequency and intensity, flooding, sea level rise, and heat waves. In recent years, there has
been an upsurge in academic literature surrounding NBS and green infrastructure, perhaps
reflecting a growing recognition of the efficacy of NBS in ameliorating climate change
effects. Research has found that employing NBS, either independently or in conjunction
with traditional grey infrastructure can have hugely beneficial impacts (The City of Boston,
2019; Wang, Eckelman, and Zimmerman 2013).

At the Federal level, the Environmental Protection Agency remains a significant resource for
design guidance, cost benefit analysis tools, and studies of the efficacy of green
infrastructure. In a contrast of green and grey stormwater infrastructure, they found that
grey infrastructure very often served only the purpose for which it was designed (i.e., to
direct stormwater away from urban areas), while green infrastructure successfully directed
stormwater away from the built environment and further contributed to a number of
ecological, social, and economic benefits (The Environmental Protection Agency, n.d.). The
challenge isn't in the determination of the efficacy of green infrastructure, but rather in

13
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communicating to the general public that green infrastructure techniques can provide a
wealth of benefits besides that for which they were specifically designed. The allure of
green infrastructure will only increase with time as the effects of climate change become
more pronounced, and more opportunities arise to test its durability.

The following table is a compilation of NBS, categorized by the context in which they are
most commonly used.

Table 2. Nature Based Solutions and Their Applications
Source: The Nature Conservancy, 2015.

The 2018 Planning Grant RFR defines nature-based solutions as “...strategies that conserve,
create, restore and employ natural processes or work in tandem with man-made
engineering approaches to address natural hazards like flooding, erosion, drought, and
heat islands and to maintain healthy natural cycles to sequester and maintain carbon and
other greenhouse gases” (“COMMBUYS - Bid Solicitation” n.d.).

When a municipality submits an Action Grant proposal to EEA, it is required to include
details on how the project will employ sustainable development techniques, such as low
impact design, green infrastructure, and natural protection, with the added incentive that
communities employing such methods may receive priority. If a municipality submits a plan
that includes a nature-based solution or green infrastructure project, they may receive up
to 15 points on their grant application (see Appendix E for the complete MVP Grant
Program Rating System included in FY19 Action Grant RFR).

14
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Environmental Justice

The Commonwealth of Massachusetts defines an EJ community as:

% “Block group whose annual median household income is equal to or less than 65 percent of the
statewide median ($62,072 in 2010); or

% 25% or more of the residents identify as a race other than white; or

% 25% or more of households have no one over the age of 14 who speaks English only or very well
- English Isolation” (“Environmental Justice Communities in Massachusetts,” n.d.):

EEA further defines environmental justice (EJ) as “the development, implementation, and
enforcement of environmental laws, regulations, and policies and the equitable distribution
of environmental benefits” (MA Executive Office of Energy and Environmental Affairs, n.d.).

EEA's MVP Program emphasizes the importance of environmental justice by recognizing the
consideration of vulnerable populations as a goal. The program formalizes this
consideration through its point system, a mechanism used to determine their grant
awards. This system assigns additional points to towns and cities that plan for outreach
and engagement of EJ communities (see Appendix E for the selection criteria).

Two municipalities with prominent EJ communities within Massachusetts include Holyoke
and Chelsea (“Environmental Justice Communities in Massachusetts” n.d.).

Environmental Justice in the Literature

One concern that E] communities may have regarding climate resiliency projects is that
they may be a precursor to green gentrification (Anguelovski 2016). Green gentrification is
a phenomenon wherein the deployment of environmental improvements, or “green
development” techniques lead to increased public health, safety, and property values which
leads to the further displacement of low-income residents. Such techniques may include
tree planting activities that lead to an increased number of green spaces, that further lead
to an increase in property values.

Anguelovski (2016) points out that E] communities generally regard green gentrification as
a precursor to the displacement of low-income residents to less healthy, less livable
communities. While preparing a case study focusing on New York City’s preparation for
climate change, Pearsall (2010) found that elders, residents in rent stabilized housing, and
citizens on state assistance were at most risk of displacement. Pearsall also suggests that
social sustainability should be considered whenever an environmental project is brought
up. Mirroring this, Agyeman and Evans (2004) suggest that policymakers should carefully
consider how human lives will be impacted by each project—especially those that are part
of a vulnerable group.

The designations, definitions, and findings above helped develop an additional lens for the
research team to apply while evaluating NBS consideration.

15
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Methods

The research team'’s process consisted of four intertwined stages: Background Research,
Interviews, Case Stories, and Recommendations. The main research question is restated
below, along with sub-questions that delve further into our research topic.

Overarching Research Question

How can the MVP planning process be optimized to encourage appropriate NBS projects, and
what factors support or inhibit their consideration?

Research Sub-Questions

1. Why are/aren’t NBS being chosen as methods to combat natural hazards and climate
vulnerability? What can change within the MVP program to better facilitate the adoption
of NBS, when applicable?

2. What are the factors for the successful adoption and implementation of NBS across the
globe, including communicating cost-effectiveness of NBS compared to conventional
grey infrastructure?

3. What are the largest impediments to the acceptance of NBS, and are there identifiable
tools (narratives, case studies, economic/engineering analysis) that can effectively be
utilized to erode these barriers?

To answer the overarching research question, a comprehensive methodology was
developed and is explained below. By collecting information through varied means, scales
and lenses, the research team strives to complete a comprehensive evaluation of NBS
adoption within the context of the MVP program.

16
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Themes and Types of How to Collect and
: ! Data Sources :
Sub-questions Information Needed Synthesize Data

The team began by delving into all available information on the program, such as the
state’s website, the Vendor workshop materials, municipal Planning Reports, program
evaluations, literature on the development and use of NBS, and also by attending three
CRB workshops. This enabled the team to fully appreciate the scope and state of the
program, the potential benefits of NBS, and where within the program their consideration
may be further promoted. Work on this task established a shared understanding
throughout the team, providing a bedrock from which the broader research questions
would be pursued.

The team received helpful information on MVP Action Grants from the office of Katie
Theoharides, Assistant Secretary of Climate Change at EEA, and also used the available
municipal reports on the MVP program and municipal websites. Two preliminary program
evaluations were also available to help clarify the state of the program.

17
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Themes and Types of How to Collect and
: ! Data Sources :
Sub-questions Information Needed Synthesize Data

All of the resources gathered in Stage One allowed the research team to determine which
municipalities will be featured in five Case Stories. During Stage Two, the team finalized the
selection of communities, and ensured that a diverse sample with considerations towards
median income, ethnic and geographic diversity, and the number of NBS pursued by the
community. This criteria can be viewed below in Fig. 4. The chosen communities were
Cambridge, Chelsea, Holyoke, Hull, and Natick. Of these five municipalities, Cambridge was
the only one exempted from the Planning Grant phase of the MVP process.

18
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Fig. 5 The Five Case Story Communities
[Moving from left to right: Holyoke, Natick, Cambridge, Chelsea, and Hull]

With the Case Story communities identified, the team constructed a general interview guide
(See Appendix Q). Interviewees were selected based on their involvement with the MVP
Program and were mostly members of each municipality’s Core Team or their Vendor. In
one instance, an NGO had a sizeable impact on the MVP process, so they were interviewed
in addition to the Core Team and Vendor. The research team personalized the guide to
each interviewee based on their background with the specific municipality and on what
stage the municipality is at within the MVP Program. Feedback and suggestions from the
Project Partners was included to ensure that the interview questions were reflective of the
research objective.

After identifying and communicating with ideal candidates from municipalities and Vendor
organizations, interview consent was given under a strict understanding of confidentiality.
Interviews were then conducted, the information and insight from which built upon Stage
One findings. Consolidated results of the interviews are referenced in this report as
“interview highlights.”

20
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In addition to conducting semi-structured interviews, members of the team attended as
many MVP-related events as possible within the time frame of the project, which was a
unique opportunity to deepen knowledge of the program through first-hand observation.
These events included: MVP CRB workshops in Hull, Lakeville, and Rochester, and a
workshop entitled ‘Climate Resilience and MVP: Planning, Funding, Implementation’ held at
the Massachusetts Association of Conservation Commissioners (MACC)s Annual
Conference.

The team had hoped to attend a Vendor training, but one was not offered during the
course of the research. Instead, the team reviewed multiple webinars that are posted
online in the State’s ‘MVP Program’s Tool Box." By attending each of these events and
reviewing related information, the team was able to supplement interview results with
first-person observations on the program's implementation during Stage Four.

Themes and Types of How to Collect and
: ! Data Sources :
Sub-questions Information Needed Synthesize Data

The research team compiled information on Case Story municipalities, including
demographic and geographic data, along with context gleaned from published MVP
reports. Upon completion of all interviews within a given municipality, the team moved on
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to an analysis of the recorded interviews, after which a collective narrative was crafted. The
research team then identified themes, questions, suggestions, strengths and weaknesses
of the program during the construction of these narratives for later incorporation into our
recommendations.

The process of iterative coding and qualitative analysis on interview data allowed the team
to further refine these recurring themes and categories in three prevalent “major themes.”
This was completed by tallying the mention of smaller themes across interviews, combining
them into overarching larger themes, and then consolidating results into the respective
municipalities and Vendors.

Themes and Types of How to Collect and
: ! Data Sources :
Sub-questions Information Needed Synthesize Data

The research team developed recommendations by identifying issues requiring action in
the identified major themes and then establishing what changes could lead to the desired
outcomes. External literature was reviewed and compiled into program-relevant
recommendations and best practices. In some instances, the team learned that the state
was already pursuing action in shoring up program gaps the team identified in addition to
improving EEA staff capacity, in which case the team kept similar recommendations to
show support of their continued action.
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Available Program Evaluations

In beginning this research, the team searched for materials which would offer first-hand
context to the current state of the program. However, given that the MVP program was
created in 2016, there was limited availability of such resources. An exception was found
with Darya Mattes—a graduate student from Tufts University—who had recently completed
a thesis which evaluated the planning phase of the MVP program (Mattes, 2018). Mattes
observed workshops, interviewed organizers and discovered that though program
participants felt that the workshops were a great first step, there were still some areas of
concern that needed to be addressed. Examples of this manifested through certain
workshops where the focus was more about climate hazards, such as cold and winter
storms, rather than climate change (Mattes, 2018).

Two themes highlighted by Mattes thesis informed the research team which are:

A.  The absence of climate change and NBS framing and education directly impacts
what is discussed and therefore produced by the workshop; and

B. Vendor preparedness and CRB stakeholder selection are major determinants of
whether the topics above are included in a workshop.

Additionally, there was a program evaluation being developed by Adam Whelchel, the
Director of Science at The Nature Conservancy. However, this evaluation was not yet
completed during the team'’s research and was therefore not further incorporated in the
report.
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Case Stories

Cambridge

Cambridge is a dense urban city,

home to over 110,000 residents, as

well as many anchor institutions

such as hospitals, universities and

large businesses. The Charles

River, which empties into Boston

Harbor, comprises most  of  gg gLocation Map of Cambridgs, MA

Cambridge’s southern border.

Cambridge acknowledged its vulnerability to global climate variability and rising sea levels
and had already completed extensive modeling of natural hazards prior to the
establishment of the MVP program beginning with climate vulnerability planning in 2012.

. : TH : : :
Population — Median Household % Bachelor's Eisla % of Families With % Speaking English

Population — Income < Poverty < ‘Very Well' -

893 — 589 —76.50%
110,893 Income —$89,145 Degree — 76.50% 11.28% Level — 7.90% 76.50%

Exemption from Planning Phase Bureau, US Census. 2017

In 2012, the City Manager approved two municipal project proposals; a Climate Change
Vulnerability Assessment (CCVA) and a Climate Change Preparedness & Resiliency Plan
(CCPR). Staff of the Community Development Department began management of the
project and ebgan looking elsewhere for established best practices for such work, but
found that only larger Cities such as New York and London had begun similar work.
Partnering with the International Council for Local Environmental Initiatives (ICLEI),
Cambridge trained city staff, hired a consultant team, and began both qualitative public
engagement and quantitative technical modeling. Acknowledging that many vulnerable
communities were not expected to attend public meetings on climate issues, Cambridge
mobilized; presenting to over 40 communities with a cumulative attendance of over 900
residents. Cambridge also leveraged local experts and stakeholders by forming both expert
advisory panels and technical advisory committees, comprised of local academics, citizens
and businesses to help strengthen the precision and comprehensiveness of the modeling.
Cambridge completed their CCVA in 2017. The EEA determined that the CCVA was sufficient
for Cambridge to receive an MVP designation, and thus were exempt from the planning
phase of the program.
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The CCVA found the most prevalent vulnerability to be precipitation based flooding, but the
highest priority vulnerability was salt water flooding due to its corrosiveness and its
potential to contaminate drinking water. Heat was identified as a key concern in the long
term, with numerous heat islands already identifiable across the city.

MVP Action Grant Process

Because Cambridge was CRB exempt, they formed a new committee tasked with the
selection and development of Action Grant proposals for the first round of the MVP
process. For all of their actions, they went into great detail not only into how the plan or
project would be transferable, but also how the City itself planned to disseminate their
findings. They proposed the following projects:

1. Adaptive Capacity Evaluation of Community Shelter

a.

An adaptive capacity evaluation of a main community emergency response and
resiliency shelter, including an educational component to engage high school
students in identifying community shelters

Asked for $60,000

The evaluation including looking into the potential of a vegetated roof and
promised the dispersion of lessons learned across an established regional
collaborative

i.  This action was funded

2. Community Resilience Hubs

a.

Partnering with community organizations to co-design the development of
community resilience hubs, which also serve to educate and train local residents
and businesses on climate vulnerability preparedness

Asked for $18,000

Highlighted the potential for these hubs to disseminate information on the
applications and benefits of green infrastructure

i.  This action was funded

3. Resilience Toolkits and Workshops

a.

The Development of four resiliency tool kits, which provide actionable
information on climate resiliency planning for renters, land owners, and small
and large businesses, as well as four matching workshops reviewing the
materials.

b. Asked for $40,000
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C. The toolkits will emphasize green infrastructure as a means for improving
resiliency

i.  This action was funded

4. Parking Lot Urban Heat Island Effect Reduction
a. The installation and monitoring of a physical shade canopy as well as a natural
shade canopy in two urban center parking lots

b. Asked for $146,000

C. The natural shade would be achieved by installing native vegetation and
bioswales, and would also achieve nutrient reduction

i.  This action was not funded
Interview highlights

% After the first round results, project managers began speculating on what EEA is looking
for in projects, especially after their only NBS implementation project was rejected.
General ideas were:

> That although NBS are prioritized, their impact on community resilience must be
substantial and therefore a project must include a network of smaller installations, or
large singular projects. Both of these types of projects were explained to be difficult to
pursue in a place like Cambridge, especially given the limitations on available funds per
municipality.

> That social resiliency is difficult to achieve through physical NBS projects; the EEA
accepted Cambridge’s presumably because they were innovative, highly transferable,
and had explanations of how NBS education would be included.

> That Cambridge sees grey-infrastructure and NBS working hand in hand to best improve
resiliency, and hopes that this mindset is shared by the state.

% When the concept of community-managed open-space NBS was brought up as a way
to include social resiliency in NBS, this sparked a concern over green gentrification.
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Fig. 7 Climate Change Adaptation Planning Time for Cambridge, MA
All information mentioned in this Case Story is from the City of Cambridge’s CRB Report and through interviews.

27



Nature-Based Solutions in the Municipal Vulnerability Preparedness Program

Natick

Natick is a suburban town of
35,000 that lies 20 miles west of
Boston. Prior to taking part in
the first round of the MVP
program, the Town of Natick had
contracted with an environ-
mental services firm and held
public meetings from 2016

through early 2018 as part of

drafting their Hazard Mitigation

Plan. This planning process is required by the Federal Emergency Management Agency
(FEMA) in order for a municipality to have access to disaster relief funds. Natick had also
worked with the neighboring town of Wayland in the past to apply for Department of
Conservation and Recreation (DCR) grants to address watershed-level planning. Municipal
staff interviewed noted that although the recent Hazard Mitigation Plan addressed some
similar vulnerabilities, the MVP program presented the first opportunity for the town to
plan comprehensively for climate change adaptation.

Fig. B Location Map of Matick, MA

o : 1 : : :
Population — Median Household % Bachelor’s (OO IR o Speaking Englich

Population — Income < Poverty < ‘Very Well’ —

35,957 —5106,0: — 67.50% .
3 Income —5106,027 Degree — 67.50% 15.38% Level — 1.4% 5.70%

MVP Planning Grant and CRB Workshop Bureau, US Census. 2017

Natick received a Planning Grant of $21,000 and contracted with engineering firm Stantec
(with assistance from Mass Audubon) to be their MVP Vendor. The Town of Natick’'s CRB
workshop was the first of the program, and took place over two sessions on October 12
and 24, 2017. There were 40 attendees representing town government, environment
groups, and the business community.

Top priorities identified in the CRB included:
% Regulation to encourage integration of green stormwater infrastructure in road and
building construction and renovation

% Maximize use of conservation land and open space to deliver natural services such as
flood management filtration of air and water
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MVP Action Grant Process

After holding a listening session on May 16, 2018, the Town of Natick applied for five Action
Grants, of which three were approved and two were not funded . All of the proposed Action
Grant projects were mentioned in the CRB report, as is required by the program. The
Actions Grants that were applied for include the following:

1. Tree Planting Plan to Mitigate Heat Islands and Reduce Runoff

a. Develop a 5-10 year planting
plan that focuses on miti-
gating heat islands, reducing
stormwater runoff, and pro-
viding shade in areas with
vulnerable populations. Focus
will be given to areas with high
amounts of impervious sur-
faces that have vulnerable
populations.

b. They asked for $9,025

c. All methodology, priorities,

) ) Photo 1. First Congregational Church,
tree planting guide, and outreach  Natick

materials developed will be made
available for use in other com-
munities.

Source. Wikipedia

i.  This project was funded

2. Water Conservation Campaign
a. Given that the Town of Natick is dependent on the aquifers beneath a local lake,
the Town proposed implementing proactive measures to implement a water
utility software (WaterSmart) to use data and behavioral science to save water.
The proposed project involves community outreach and engagement regarding
the water utility software implementation.

b. They asked for $16,604

c. Natick proposed developing a template for future municipalities implementing
similar software in addition to guidelines of effective community outreach with a
focus on water conservation.

i.  This project was funded
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3. Low Impact Development Regulation Development and Zoning Bylaw Inclusion

a. Review and update the Town of Natick's Bylaws for feasible opportunities to

implement LID language. This will incorporate Mass Audubon LID Zoning Bylaw
suggestions.

b. They asked for $39,053

C. Proposed updated zoning language may be able to be transferable to other
communities’ bylaws.

i.  This project was funded

4. Tree Box Filter at Morse Institute Library
a. Installation of a tree filter next to a catch basin to decrease pollutant loading of
nitrogen, phosphorus and total suspended solids to Lake Cochituate.

b. They asked for $13,500

C. The project is transferable throughout the community; its is one of many water
quality improvement projects being implemented around water bodies.
Monitoring efforts may be used in educational efforts. The Town of Natick hopes
to lead by example in implementing LID projects.

i.  This project was not funded

5. Rain Garden and Bioretention Best Management Practices Creation at Murphy
Field
a. Construct a rain garden and bioretention area at Murphy Field in order to
reduce pollutant loads and nutrient loading to a nearby waterbody.

b. They asked for $45,300

C. The project is transferable throughout the community; its is one of many water
quality improvement projects being implemented around water bodies.
Monitoring efforts may be used in educational efforts. The Town of Natick hopes
to lead by example in implementing LID projects.

i.  This project was not funded
Interview Highlights

% Although interviewees felt that stakeholders were selected and recruited from diverse
backgrounds, there was low specificity on EJ or low-income group representation.
> Recommended having more people that knew about NBS at workshop tables, whether
community members or from neighboring municipalities.
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% Interviewees saw the value of increased inter and intra municipal collaboration. A
valuable outcome of the CRB was knowledge sharing and enhanced education.

% Limited feedback on action grant proposal results lead to much speculation on what
EEA's criteria is.
> Actions Grants had roots in past work (partnership program), but were ultimately
dictated by staff capacity and interest

Fig. 9 Climate Change Adaptation Planning Timeline for Natick, MA
All information mentioned in this Case Story is from the Town of Natick's CRB Report and through interviews.
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Holyoke

Located about an hour away from

Boston, The City of Holyoke has a

resident population of 40,000

people. Holyoke had previously

deployed the use of NBS by

planting 1,500 trees in its E

communities to mitigate heat

island effect and stormwater

runoff. In working towards their  Fig. 10 Location Map of Holyoke, MA

MVP designation, Holyoke was

awarded a $26,000 grant from the Massachusetts Executive Office of Energy and
Environmental Affairs to conduct CRB workshops. The Core Team included staff from the
Conservation and Sustainability Department, Planning and Economic Development,
Department of Public Works, and the Fire Department.

% Senior
Population —
14.26%

Population — Median Household % Bachelor's % of Families With % Speaking English

Income < Poverty < ‘Very Well' -

10,36 _ o L o
40,362 Income —%37,954 Degree — 24.10% Level — 24.27% 17.10%

Bureau, US Census. 2017
MVP Planning Grant Process and CRB Workshop

Prior to the MVP process, Holyoke was largely involved in the climate mitigation front,
working on renewable energy and energy efficiency programs, as well as projects geared
towards the reduction of GHG emissions. The MVP Planning grant from Mass EEA allowed
them to convene with local stakeholders and work towards the determination of local
hazards and their solutions. They contracted with CDM Smith and Kim Lundgren Associates
to organize the CRB workshops, and invited a number of municipal departments, social
welfare organizations, the local utility, and public schools. During the CRB, participants
were asked a variety of questions to determine their level of familiarity with local hazards
and their impacts on the community. The Mass EEA also provided context on the existing
and projected climate change conditions, and further delineated its expected impacts on
the community. With these climate change impacts in mind, the group was divided into
three clusters, each of which was asked to identify the top four hazards from this list or
others they felt were important to discuss. The top hazards identified were: Wind events (3
groups), Flooding and/or extreme precipitation (3 groups), Heat and/or extreme heat (3
groups), Disease (1 group), Drought (1 group), Extreme cold (1 group).
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The participants further identified a number of concerns and challenges, including: 1) Weak
infrastructure, 2) Availability of housing stock; housing insecurity, 3) Lack of available
resources for response and aid, 4) Food insecurity, 5) Vector borne disease including ticks
and mosquitos, 6) Population concerns, 7) Challenges communicating to the public, and 8)
Lack of coordination and consistent communication between municipal departments
related to emergency or hazard response procedures.

The CRB workshop at Holyoke was well-attended, although stakeholders such as watershed
organizations, the community college, mall owners, and the hospital were not in
attendance, though they were invited. One of the municipal staff noted that not everything
at the workshop was viewed through the prism of NBS. The City of Holyoke held its
listening session in English, with no Spanish translation, which potential excluded up to
17% of the population.

MVP Action Grant Process
The City of Holyoke applied for two Action Grants.

1. Emergency Power Generator
a. The purchase of a back-up power generator for Holyoke's emergency shelter as
well as a feasibility study for battery storage back-up at five of Holyoke's other
emergency shelters

b. They asked for $354,914

C. They acknowledged that this project was not a NBS nor was it transferable
outside of the city other than through battery storage back-up feasibility

i.  This project was not funded

2. Learning from Hurricane Maria Survivors in Holyoke
a. Interview over 2000 people who were impacted by hurricane Maria to identify
steps for preparing communities to accommodate climate refugees

b. Theyrequested $149,825

c. They emphasized the transferability of the project to other communities which
may face similar issues, and argued that social resilience was a natural system

i.  This project was accepted
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Interview Highlights

K7
0‘0

RS
%

R
%

Provided insight into the value of stakeholder engagement; gave the example of having
a utility company attend the CRB and the unique perspective they provided in Holyoke's
CRB workshop

Interviewee was concerned that NBS was an adaptive technigue, as opposed to a
mitigation. Adaptive techniques, while useful, focus on ways in which one might live with
existing climate change concerns, rather than finding ways to actively prevent it. The
interviewee felt that while NBS are useful, they may not always be the best and should
not be regarded as a panacea for all natural problems.

During an interview, there was concern that adoption of NBS might have a rebound
effect, i.e.,, people may become more unsustainable because they feel that having
adopted NBS solves all their problems.

Conversations with Holyoke revealed that Holyoke has a shared vulnerability with
Puerto Rico because of the significant Puerto Rican population currently residing there.
What this means is that when Puerto Rico experiences a climate disaster, it has a direct
impact on Holyoke by leading to an influx of Puerto Rican climate refugees who come to
Holyoke because of the existing network of family and friends there. This was the case
in Hurricane Maria, which led to the influx of 2000 Puerto Ricans.

Fig. 11 Climate Change Adaptation Planning Timeline for Holyoke, MA

All information mentioned in this Case Story is from the City of Holyoke's CRB Report and through interviews.
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Chelsea

According to information rele-
ased by the Office of Admi-
nistration and Finance of Mas-
sachusetts, the entire population
of the City of Chelsea is con-
sidered to be an Environmental
Justice (EJ) community meeting
the income, english isolation and
minority (MIE) conditions.

Chelsea is a municipality located A 12 Location ap of Ghatocs, A

in eastern Massachusetts and

covers only 1.8 square miles, it is the second most densely populated municipality in the
state. Census reports state that around 66% of the population consider themselves to be
latinx, and 45% of the residents are foreign born. One important thing to notice is that
those numbers can't properly account for undocumented immigrants. A Chelsea municipal
planner noted that the City of Chelsea is believed to be home to a significant number of
undocumented immigrants and that planners strive to make specific outreach to involve
this community. GreenRoots, an environmental justice grassroots organization, facilitated
this work during the MVP CRB Process. GreenRoots has been active in and around Chelsea
for more than twenty years. Their mission is “to achieve environmental justice and greater
quality of life through collective action, unity, education and youth leadership across
neighborhoods and communities (GreenRoots, n.d.)"

Population — Median Household % Bachelor’s % Senior IR % Speaking English

Income < Poverty < ‘Very Well’ —

39,27. -551,839 —17.40% ion —9.23%
39,272 Income — 551,83 Degree — 17.40% Population —9.23% Level — 16.60% 21.80%

Bureau, US Census. 2017
MVP Planning Grant Process and CRB Workshop

Although the City's CRB Report only lists 28 people as registered, it notes that some
attendees elected to not officially register as they did not attend the full workshop.

(pending approval from Interviewee) One unique characteristic of Chelsea’s CRB workshop
is that Roseann Bongiovanni, Executive Director of Green Roots, was part of the Core Team.
Steps were taken to ensure that the workshop would be representative of the population
and its concerns. For that, there was extensive public outreach, including canvassing at
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grocery stores, churches and individuals’ houses. Market Basket gift cards were given to
attendees of the workshop as an exchange for their participation.

Chelsea’s sense of community was very visible during the CRB. While brainstorming assets
that the city has, some examples of things that were brought up were “...the diversity, the
tight-knit community, and strong families.” Additionally, the image below shows a
crowdsourcing image of what people thought was the most important to protect in climate
change during the Planning Grant process. Water, infrastructure, people, community and
environment were the biggest ones.

The high-priority items identified through Chelsea’'s CRB workshop were largely focused on
people rather than built or planned infrastructure. This is best illustrated by two items in
particular-- education on climate change, and assignment of point people to represent the
population. The attendees understood the importance of climate change knowledge, with
the ultimate goal of applying it to their communities and fighting climate change with
innovative ideas directly relevant to the community. The workshop attendees also
understood that in climate emergencies, there will be a need for an organized effort to
address the needs of the survivors. Those point people will be able to act as liaisons
between municipal government and constituents with limited English, undocumented
status, or other vulnerabilities.

MVP Action Grant Process

The City of Chelsea has not yet applied for an Action Grant.

Photo: MAPC, 2018
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Chelsea provided a unique perspective in this research because it is an Environmental
Justice community with a history of grassroots activism. It was important to the research
team to learn what marginalized communities, like immigrants, consider important in
preparing for climate change. Elements of social vulnerability were certainly more
prevalent here than in other discussions of infrastructure concerns that the team observed
within the MVP process.

Interview Highlights

% More interested in achieving their action points rather than focusing on what types of
solutions are used (NBS or grey infrastructure).

% Coordination is key, but having to work with other municipalities may be difficult within
ayear.

% Involving community groups during the CRB process is key.

% Chelsea gave a priority to have resident input and acknowledging that maybe they may
not be able to come up with an exhaustive list of solutions, but they are great at
knowing their community and its vulnerabilities. Overall, enhancing social cohesion
allows for engagement in response to climate change.

Fig. 13 Climate Change Adaptation Planning Timeline For Chelsea, MA
All information mentioned in this Case Story is from the City of Chelsea’s CRB Report and through interviews.
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Hull

Given that Hull is a peninsula
and is at the forefront of climate
change, the Town has under-
taken various activities to reduce
and mitigate climate change
impacts. This includes a variety
of activities developed by FEMA
(under the Community Rating
System program) to lower flood
insurance premiums for town
residents. Such activities include

Fig. 14 Location Map of Hull, MA

but are not limited to ongoing outreach to residents, creation (and yearly revisions) of a
Hazard Mitigation Plan, and general disaster preparedness.

Population — Median Household

10,402 Income — $80,584

Hull Conservation Department, 2019

Phote 2, Marrasie] Besch, Hull

% Senior % of Families With |l % Speaking English
Population —

23.06%

% Bachelor’s
Degree — 44.10%

Income < Poverty < Very Well’ -
Level — 2.5% 2.70%

Bureau, US Census. 2017

MVP Planning Grant Process
and CRB Workshop

Having had previous experience with resiliency planning, the
Town of Hull initially sought to be exempt from the CRB
process, but was ultimately convinced that CRB was very
helpful and the interactions it created had positive
externalities greater than just receiving a MVP Designation.
The Town of Hull received a $15,000 Planning Grant from EEA.
The Town contracted with Anne Herbst of MAPC as their
Vendor, who had institutional knowledge of the community,
including disaster preparedness and recovery. Shortly after,

the Town assembled a Core Team which consisted of the

Conservation Department,

Community Development and Planning Department, the

Building Department and the Town Manager. The Core Team had three in-house meetings

prior to the CRB to discuss
hold one 8 hour session on

the details of the workshop. Ultimately, it was determined to
a Saturday at the Hull High School. The original invite list for
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CRB participants was over 100 people, but in order to hold a successful roundtable
discussion, invites were limited.

Hull's CRB workshop took place on February 9,

2019. Attendees included members from a

variety of Town Boards and Committees in

addition to the Council on Aging, local social

services providers, Chamber of Commerce,

local watershed association, the local

Ecumenical Council, MA Coastal Zone

Management, MA Department of Envi-

ronmental Protection, MassBays, MA DCR, a

local sustainability organization, and a State Photo 3. CRB Meeting at Hull, MA
Representative.  Vulnerable  groups such as Source: MAPC, 2019

low-income and the elderly were well represented.

Attendees were divided into four groups; care was put into ensuring that there was a
diversity of institutional knowledge at each table (i.e. a first responder, environmental
background, regional planner, etc.).

The CRB led to the identification of 28 high priorities, (the majority of which are grey
infrastructure related), along with education/outreach and cultivating partnerships. The
NBS that were identified as high priorities include 1) strategic tree planting and the
adoption of a tree bylaw for new development, 2) increase enforcement of Wetlands
Protection Act buffers, 3) review zoning to add resilience, 4) consider beach migration and a
long-term closure plan for Beach Avenue (a road that runs along the Nantasket Beach
Dune system), 5) implement the DCR master Plan, install snow fences, and 6) provide public
education on floodplain risks.

The Town of Hull's Listening Session occurred on March 5, 2019 and was led by Chris
Krahforst, Conservation Administrator. Although advertised, only twelve people were in
attendance. The priorities identified at the CRB were presented to those in attendance and
there was no contention over priorities identified.

MVP Action Grant Process

Hull's Conservation Department has taken the lead in assembling what they have called the
‘MVP Task Force,’ which consists of members from the Conservation Department,
Department of Public Works, Community Development & Planning Department, the Sewer
Department, in addition to the Town Manager. The goal of the MVP Task Force has been to
select projects that the community identified during the CRB Workshop and Listening
Session, and to divide up the writing of the Action Grants proposals. Since Hull obtained
their MVP Designation, the MVP Task Force has assembled twice and determined that,
given the timing and funding allocation restraints, they would only pursue one grant
application. The submitted Action Grant is entitled ‘Stormwater Management Evaluation
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between Oceanside and Bayside Alphabet Streets’. The project would evaluate “...the use of
natural systems to address rising groundwater and sea levels, increased effects of storm
surge, and more severe wet weather and drought events in a vulnerable stormwater
drainage area prone to severe flooding.”

Interview Highlights

RS
%

Hull had previous work with resiliency planning and therefore had originally tried to
become exempt from the Planning phase of the MVP program. After going through the
CRB workshop, stakeholders were convinced that the CRB was very helpful and the
interactions had positive externalities greater than just the MVP program.

% Solutions provided during the CRB were good, but questioned feasibility of some
projects, as cost and scale weren't considered in workshop. Solutions weren't explicitly
NBS but implicit. In other words, although the action item appears at the surface as a
hard, grey infrastructure project, there are natural items to it which could be enhanced.

% Tried to invite many environmentally knowledgeable folks from community, but some
didn't attend. Vulnerable groups (elderly and/or low-income) were well represented and
multiple regional stakeholders were invited. The importance of table distribution was
expressed.

2
%

Thoughts on MVP: promotes public education, interdepartmental coordination and
communication, and NBS, however there are more opportunities for improving
resiliency that don't necessarily fit MVP criteria.

Fig. 15 Climate Change Adaptation Planning Timeline for Hull, MA
All information mentioned in this Case Story is from the Town of Hull's CRB Report, Action Grant, and through interviews.
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Vendor Interview Highlights

In addition to speaking with a variety of municipal stakeholders, interviews were conducted
with multiple Vendors. Some of these Vendors worked with multiple communities, not
necessarily tied to the five Case Stories. Below are a selection of key findings that may
prove helpful in providing insight on how the MVP process may be optimized to support
NBS projects.

MVP Planning Grant Process and CRB Workshop

RS
%

Not all communities have reasonable modeling on vulnerabilities. This may include
stormwater flooding, heat island, and other vulnerability mapping. This information can
better leverage the full identification of risks during the CRB workshop.

The timing and setup of the CRB workshop is important. The CRB is 8 hours in total,
care should be taken in community and/or stakeholder outreach. Providing food and
drinks is helpful, but if the public is invited to the workshop, further incentives may
need to be provided.

The covering of NBS materials is not required under the CRB framework, so it could be
better emphasized to Vendors during workshops.

Although Vendors generally agreed that NBS should be prioritized, social connections
are also important in improving resiliency.

Vendors concluded that CRB workshops are a very effective tool for starting (and
furthering) conversations regarding resiliency. One mentioned that the program’s
greatest strength may be helping create cultural shifts in towns and not just
implementing action items through Action Grants.

MVP Action Grant Process

7
0‘0

2
%

Some Vendors completed pro-bono work to help municipalities develop Action Grant
proposals. This is done to develop a stronger working relationship and with the hope
that an accepted Action Grant would lead to an additional contract.

Although regional collaboration should be promoted, there was some acknowledgment
that certain departments within a municipality may not work well together and
Massachusetts’ “home rule” laws may hinder inter-town collaboration, especially given
the one year time constraint of projects (whether it be under a Planning or Action
Grant).

All Vendors mentioned that the one year time frame has been difficult to work with and
it was suggested that more instruction on project phasing would assist municipalities
and Vendors develop actionable grant proposals to fit within the required timeframe.
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Methods of Qualitative Analysis

The research team listened through 14 collected interviews and made notes of important
factors relating to the consideration of NBS and overall program effectiveness in specific
municipalities’ experiences. Similar factors and themes were added together. This process
was repeated iteratively, raising more factors and observations; seeing where else they
were repeated in other interviewee's experiences. Eventually the team was able to identify
the most significant factors present in the material. The following system was used to
compare prevalence of themes among the municipalities represented in the research:

% 1 indicate the presence of the theme across the interviews,
% .5indicates that parts of the theme were touched upon,
% 0 indicates that the theme was not present

% N/A designates when themes are not applicable due to exemptions, or current status in
the program phases.

The team further combined those factors into three overarching themes:
1. Accomodating for Municipal Context
2. Optimizing the CRB workshop
3. Clarity in the Action Grant Phase

See Appendix D for a graphical representation of the team'’s coding methods.
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Insights and Recommendations

The largest theme present throughout this research was that the factors that determine
NBS consideration in the MVP program are not always directly related to NBS themselves
and are frequently more related to either systematic, structural issues, and/or
discrepancies within the program itself that distract and detract from NBS consideration.
The more transparent and robust the program becomes will ultimately improve its ability
to achieve its goals.

Major Interview Themes

Theme One:
“Accomodating for Diverse Municipal Factors”

Municipalities identified how certain program features may have disfavored them due to
factors outside of their control, such as how their level of development and lack of available
space limits the scale of scaled NBS projects.

Municipalities began the planning process with different levels of past climate adaptation
and planning work, and were therefore looking for different deliverables from their
planning phase.

Recommendations for this theme include the following:

The MVP program should continue and further acknowledge and strive to bridge common
gaps that hinder municipalities’ ability to meet program goals, such as availability of
previous climate impact modeling, public and municipal staff education, municipal capacity,
geographical and development constraints, etc.

% Providing materials on how to build networks of small NBS to achieve social and
infrastructural resilience within dense urban settings

% Expand Planning Grants to include preliminary modeling of different climate impacts
when previously non-existent, thereby providing necessary materials to the CRB when
building consensus around key vulnerability across communities

% Integrate with Hazard Mitigation Planning processes

Additionally, the EEA may consider focusing on EJ and other more vulnerable communities
by convening working groups and/or a workshop to address how communities with more
immediate needs can spend time focusing on long-term climate-related vulnerabilities.
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Theme Two:
“Optimizing CRB to Fill Education Gaps and Build Consensus Across
Communities”

Sub theme 1) The certification training, education, and ultimate performance of the
Vendors showed variability as it related to facilitation skills and in contributions to table
discussions, such as with the diversity of solutions generated and the identification of
available resources.

There was unanimity that the CRB was a powerful tool, though gaps were identified where
the structured inclusion of certain educational material was lacking, specifically, material
about NBS.

The selection, recruitment, and initial education of stakeholders was another key variable
which could greatly impact both the richness of perspective and the level of technical depth
in the discussions at the workshop.

Recommendations for this theme include the following:

1. Ensure Vendor training covers comprehensive education on NBS and NBS applications
as well as structuring NSB education inclusion into the CRB. Also education on
technigues on how to be a good facilitator. This could also be accomplished with
Vendor re-certification or refresher courses.

2. Deliberate recruitment of those who can speak about NBS, and seating of tables be
controlled by Core Team/Vendor to maximize distribution/exposure of those who
understand NBS and their applications.

3. Because the Core Team directly determines how a municipality engages in the MVP
program (listed below) it should be imperative that its members receive instruction or
education of their own, similar to Vendors. If Vendors are a way for the state to avoid
doing this, then their certification training should be comprehensive enough to convey
its teachings to the Core Team.

a. the selection and recruitment of stakeholders

what the Vendor covers at the workshop

how the workshop and its tables are organized

when/where/how the public hearing is held and how outreach for it is managed

which projects are proposed to the Action Grant

®an o

Theme Three:
“Lack of Action Grant Understanding”

Many municipalities felt stranded between the planning and action phases of the program,
unsure of where or how to develop proposals if they lacked the capacity, both of funding
and of staff skill/time. This, coupled with tight program deadlines, led to a noticeable
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disconnect between the solutions generated from the planning phase and the proposed
projects.

All municipalities reported minimal feedback on Action Grant selection outcomes. With
many of what they considered their “best” NBS proposals having been rejected, and many
nontraditional immaterial projects accepted, such as the climate refugee cultural memory
bank, interviewees felt as if they were left only with speculations on what the EEA truly
wanted from proposals (listed below)

1. Innovative, transferable, NBS, scale of impact and size, inspiring, plan vs education vs
physical infrastructure.

2. Even when municipalities received funding for many of their projects, they still took any
rejections more pointedly than one may expect from a statewide grant program; thus
including feedback which brings perspective back to the state level may help with
program appreciation.

Lastly, the highest priority risks identified in the planning phase consistently demanded
projects which would require more funds than equitably allowable for a community, while
also necessitating longer timelines for project completion than the program’s one year
limit.

Recommendations for this theme include the following:

In order to garner the best proposals for the action grant, more resources should be
available to municipalities regarding the development of Scopes of Work. This may include
additional funds within the Planning Grant to allow further collaboration between the
municipality and its Vendor. This funding may be particularly helpful, especially when
designing technical projects that are focused on the employment of large NBS, as not all
municipal staff have the resources to do on their own.

% More comprehensive feedback would greatly assist Core Teams in designing and
selecting future grant proposals

% Project completion deadlines should be reevaluated for feasibility, especially around
comprehensive studies and physical infrastructure projects. - crosswalk ( guidance -
strategic phasing)

% Integrate funding opportunities with Massachusetts Emergency Management Agency
for larger disaster resiliency projects

When a municipality completes their planning phase, EEA should reach out and
interview/learn from the municipality's experience of their CRB process. More than just the
planning report. program enhancement surveying. How did they USE the CRB? This could
then lead to discussions between EEA staff and municipalities to identify Action Grant items
that would be more beneficial for the community to pursue.
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External Findings

Program Improvements

Mattes found that some municipal employees expressed a desire for workshops to be
open to the public; having already heard their colleagues perspectives, they were more
interested in hearing the perspectives from the public (Mattes, 2018). Findings from the
Resilient Program in Europe echo Matte’s findings that not only is important to incorporate
trust building between city and citizens into resiliency programs, but also that diverse
forums are critical for co-creating NBS and leveraging urban social innovation (Franzeskaki,
2019).

Program Strengths

Much of the literature that the research team reviewed during the initial project phase
supported many program features already existent within the MVP framework. Examples
include findings from the Resilient Europe Project which support that (Franzeskaki, 2019);

1. The majority of NBS are initiated by local governments but their design and operation
relies on collaborative efforts of many local urban actors such as NGOs, citizens, social
innovation networks and knowledge brokers (scientists).

2. When NBS feature an inclusive narrative of mission, the knowledges and agendas of

different departments can be combined, thereby resolving interdepartmental conflicts.

NBS should be designed so that they can be effectively evaluated and replicated.

4. NBS implementation findings should be proliferated through mediums such as
City-to-city networks to allow for quick learning from successes and failures, and to
better showcase feasibility and inspire replication.

w

Additionally, the research team identified similarities between the MVP program and
literature on innovation adoption. Specifically, some literature on the psychology of climate
change suggests that “altruistic competition” is effective in encouraging participation in
climate action (van der Linden, Maibach, and Leiserowitz 2015). In the context of the MVP
program, this notion translates to an imperative to communicate relevant information to
municipalities going through the process on what their peers are doing or have already
accomplished. The desire to be seen as a municipality with a positive environmental record
may be an effective motivator, alongside the promise of averting the worst effects of
climate change. Specifically, if CRB participants are aware that a peer community
implemented an NBS that is working well, they may be more likely to want to implement
NBS within their municipality.

Further literature should be examined to identify additional recommendations and best
practices on both climate adaptation planning and NBS adoption.
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Conclusions

NBS are generally being considered across the five Case Story municipalities of Cambridge,
Natick, Holyoke, Chelsea, and Hull. However, there is room for improvement throughout
the MVP grant program which would result in NBS being considered as readily as
grey-infrastructure.

Three prior identified considerations that could be implemented to encourage NBS
selection including accommodating municipal context, optimizing the Community
Resilience Building workshop, and providing assistance and clarity during the Action Grant.
Due to their central role during the Planning phase, the research team identifies that the
role of a Vendor could be further utilized or leveraged to better achieve program goals and
bridge identified gaps.

The flexibility that was built into the MVP program allows for greater state oversight as it
relates to program trajectory. However, it should be noted that increased flexibility invites
discrepancies and misunderstandings within the program, felt largely through Vendors,
Core Teams, and municipalities themselves. If other states follow Massachusetts' lead in
implementing a similar program, affording themselves flexibility should be supplemented
not only with direct communication, but with the ensured comprehension of the program
and available resources.

The Planning phase excels as a tool for education and advocacy, which is why more
structured inclusion of the public serves to benefit the community at large through starting
discussions about and improving awareness on climate vulnerability; which is a great first
step on the path to resiliency.

Ultimately, the MVP program has shown Massachusetts’ willingness to assume a greater
role in climate preparedness planning by starting and encouraging regional and
multidisciplinary discussions around strengths, vulnerabilities, and pathways towards
climate adaptability. By structurally including NBS into the program, the state further
indicated that municipalities should be both exhaustive and creative in their search for
climate resiliency solutions.
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Appendix
Appendix A - Text of Executive Order No. 569

Executive Order No. 569: Establishing an Integrated Climate Change Strategy for the
Commonwealth

Date: 09/16/2016
Issuer: Governor Charlie Baker

WHEREAS, climate change presents a serious threat to the environment and the Commonwealth’s
residents, communities, and economy;

WHEREAS, extreme weather events associated with climate change present a serious threat to public
safety, and the lives and property of our residents;

WHEREAS, the Global Warming Solutions Act (the “GWSA") directs the Secretary of Energy and
Environmental Affairs and the Department of Environmental Protection to take certain steps to
reduce greenhouse gas emissions and prepare for the impacts of climate change, including
setting statewide greenhouse gas emissions limits for 2020, 2030, 2040 and 2050;

WHEREAS, the statewide greenhouse gas emissions limit for 2020 is 25% below the 1990 level of
emissions and the corresponding limit for 2050 is 80% below the 1990 level of emissions, but no
interim limits have yet been set for 2030 or 2040;

WHEREAS, the Commonwealth can provide leadership by reducing its own emissions from state
operations, planning and preparing for impending climate change, and enhancing the resilience
of government investments;

WHEREAS, the transportation sector continues to be a significant contributor to greenhouse gas
emissions in the Commonwealth, and is the only sector identified through the GWSA with a
volumetric increase in greenhouse gas emissions;

WHEREAS, the generation and consumption of energy continues to be a significant contributor to
greenhouse gas emissions in the Commonwealth, and there is significant potential for reducing
emissions through continued diversification of our energy portfolio and adoption of a
comprehensive energy plan;

WHEREAS, on May 17, 2016, the Supreme Judicial Court ruled that the steps mandated by the GWSA
include promulgation of regulations by the Department of Environmental Protection “that
establish volumetric limits on multiple greenhouse gas emissions sources, expressed in carbon
dioxide equivalents, and that such limits must decline on an annual basis;"

WHEREAS, the ambitious goals for greenhouse gas emissions established by the GWSA will help to
mitigate future climate change, strong and prompt action beyond emission reductions is
required to meet the serious threats presented by climate change and associated extreme
weather events;
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WHEREAS, our state agencies and authorities, as well as our cities and towns, must prepare for the
impacts of climate change by assessing vulnerability and adopting strategies to increase the
adaptive capacity and resiliency of infrastructure and other assets;

WHEREAS, the Executive Office of Public Safety and Security and its constituent agencies, including the
Massachusetts Emergency Management Agency, have deep institutional expertise in preparing
for, responding to, and mitigating damage from natural hazards; and

WHEREAS, only through an integrated strategy bringing together all parts of state and local government
will we be able to address these threats effectively;

NOW, THEREFORE, |, CHARLES D. BAKER, Governor of the Commonwealth of Massachusetts, by virtue of
the authority vested in me by the Constitution, Part 2, c. 2, Section 1, Art. 1, do hereby order as
follows:

Section 1. The Secretary of Energy and Environmental Affairs shall coordinate and make
consistent new and existing efforts to mitigate and reduce greenhouse gas emissions and to
build resilience and adapt to the impacts of climate change. To achieve these objectives the
Secretary shall lead the efforts set out in this Executive Order, and shall:

1. continue to consult the GWSA Implementation Advisory Committee for advice on greenhouse
gas emission reduction measures, including recommendations on establishing statewide
greenhouse gas emissions limits for 2030, and 2040 pursuant to Section 3(b) of Chapter 21N of
the General Laws by December 31, 2020 and December 31, 2030, respectively;

2. expand upon existing strategies for the Commonwealth to lead by example in making new,
additional reductions in greenhouse gas emissions from Government operations;

3. work, in consultation with the Secretary of Transportation, with New England and Northeastern
state transportation, environment and energy agencies to develop regional policies to reduce
greenhouse gas emissions from the transportation sector consistent with meeting the GWSA's
2050 and interim emissions limits;

4. continue to lead on reform of regional wholesale electric energy and capacity markets to ensure
that state mandates for clean energy are achieved in the most cost-effective manner;

5. publish, within two years of this Order, and update every five years thereafter, a comprehensive
energy plan which shall include and be based upon reasonable projections of the
Commonwealth's energy demands for electricity, transportation, and thermal conditioning, and
include strategies for meeting these demands in a regional context, prioritizing meeting energy
demand through conservation, energy efficiency, and other demand-reduction resources in a
manner that contributes to the Commonwealth meeting each of these limits; and

6. ensure that efforts to meet greenhouse gas emissions limits are consistent with and supportive
of efforts to prepare for and adapt to the impacts of climate change and extreme weather
events as detailed in Section 3 of this order.

Section 2. The Department of Environmental Protection shall promulgate final regulations that
satisfy the mandate of Section 3(d) of Chapter 21N of the General Laws by August 11, 2017,
having designed such regulations to ensure that the Commonwealth meets the 2020 statewide
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emissions limit mandated by the GWSA. In order to ensure that the Department's regulations
meet this requirement on this schedule, the Department of Environmental Protection shall:

establish an internet portal through which interested parties, including affected businesses and
members of the public, may propose regulatory approaches for the Department's consideration;
revise the Global Warming Solutions Act requirements for the Massachusetts Department of
Transportation set forth in 310 C.M.R. 60.05 to establish declining annual aggregate emissions
limits;

consider limits on emissions from, among other sources or categories of sources, the following;
(i) leaks from the natural gas distribution system; (i) new, expanded, or renewed emissions
permits or approvals; (iii) the transportation sector or subsets of the transportation sector,
including the Commonwealth’s vehicle fleet; and (iv) gas insulated switchgear;

publish, no later than December 16, 2016, the notice associated with these regulations as
required by Section 5 of Chapter 30A of the General Laws; and

hold, no later than February 24, 2017, a public hearing associated with these regulations as
required by Section 5 of Chapter 30A of the General Laws.

3. The Secretary of Energy and Environmental Affairs and the Secretary of Public Safety shall
coordinate efforts across the Commonwealth to strengthen the resilience of our communities,
prepare for the impacts of climate change, and to prepare for and mitigate damage from
extreme weather events. In order to facilitate this coordination, the Secretaries shall:

within two years of this Order, publish a Climate Adaptation Plan that includes a statewide
adaptation strategy incorporating: (i) observed and projected climate trends based on the best
available data, including but not limited to, extreme weather events, drought, coastal and inland
flooding, sea level rise and increased storm surge, wildfire, and extreme temperatures; (i)
guidance and strategies for state agencies and authorities, municipalities and regional planning
agencies to proactively address these impacts through adaptation and resiliency measures,
including guidance regarding changes to plans, by-laws, regulations, and policies; (iii) clear goals,
expected outcomes, and a path to achieving results; (iv) approaches for the Commonwealth to
lead by example to increase the resiliency of Government operations; (v) policies and strategies
for ensuring that adaptation and resiliency efforts complement efforts to reduce greenhouse
gas emissions and contribute towards the Commonwealth meeting the statewide emission limits
established pursuant to the GWSA; and (vi) strategies that conserve and sustainably employ the
natural resources of the Commonwealth to enhance climate adaptation, build resilience and
mitigate climate change;

within one year of this Order, establish a framework for each Executive Office to assess its and
its agencies' vulnerability to climate change and extreme weather events, and to identify
adaptation options for its and its agencies’ assets;

within one year of this Order, establish a framework for each City and Town in the
Commonwealth to assess its vulnerability to climate change and extreme weather events, and to
identify adaptation options for its assets;

provide technical assistance to Cities and Towns to complete vulnerability assessments, identify
adaptation strategies, and begin implementation of these strategies;

implement the Climate Adaptation Plan upon its completion; and
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6. update the Climate Adaptation Plan at least every five years, incorporating information learned
from implementing the Plan and the experiences of agencies, and Cities and Towns in assessing
and responding to climate change vulnerability.

Section 4. The Secretary of each Executive Office shall designate an existing employee to serve as
the Secretariat's Climate Change Coordinator. Each Climate Change Coordinator shall:

1. serve as the Secretariat's point person regarding climate change mitigation, adaptation and
resiliency efforts;

2. meet under the leadership of personnel from the Executive Office of Energy and Environmental
Affairs and the Executive Office of Public Safety and Security to assist in the development and
implementation of the Climate Adaptation Plan;

3. within two years of this Order, assess the vulnerability to climate change and extreme weather
events for the Coordinator’s Executive Office and for each agency within the Coordinator’s
Executive Office and identify adaptation options for the assets of such Executive Office and
agencies; and

4. incorporate results from vulnerability assessments into existing policies and plans for the
Executive Office and its agencies.

Section 5. This Executive Order shall be reviewed no later than December 31, 2019, and every five years
thereafter.

Given at the Executive Chamber in Boston this 16th day of September in the year of our Lord two
thousand sixteen and of the Independence of the United States of America two hundred
forty-one.

Appendix B - MVP Grants Awarded

- Team MVP, Field Projects, “All MVP Grants (Action and Planning),” Google Docs, 2019,
https://docs.google.com/spreadsheets/d/1sVESXX8pG6B6KAT3Ypdbi3m71HNz9c4W
FtZx3ACz43M/edit#gid=0.
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Appendix C - Interview Guide

General:

o Areyou familiar with the terms ‘nature-based solutions’ or ‘green infrastructure? If so, can
you please provide an example? - if relevant ask if they knew about them before the MVP
process.

o Areyou familiar with the term ‘natural hazard?'

o Do you recognize any link between the changing climate and natural hazards
occurring in your community?

o During the workshop/public hearing, did using nature or natural infrastructure as an
adaptation strategy ever emerge? (this question is for when the team is not sure if NBS
were structurally introduced in their workshop)

o Were/are you aware that NBS have priority in the MVP Action Grant selection?

Core Team:

o Were any invited parties unable to attend the workshop? If so, did they provide input in
writing? Which ones and how do you think their presence would have changed the
workshop?

o Were any conservation organizations, land trusts, or watershed groups invited to
participate in the process? Did they attend?

o Were representatives of any social or environmental justice populations invited to
participate in the process? Did they attend?

o Were you confident in the action items generated by your workshop? Why or why not?

o Do you feel that the action items developed are immediately actionable and/or feasible?
Why or why not?

o What are your thoughts on the timing of workshop, listening session, report, and Action
Grant proposal?

o Did you feel there was enough time do sufficient public outreach with the priority action
items?

o If so, where did the public feedback come from? Workshop, listening session, or
other event/mode/process?

o How did you feel about the time frame of the report submittal and when the Action Grants
were due?

For Vendor/Facilitator:
o Did the community seem to understand and/or embrace nature-based solutions for their
community? Why do you think that was?
o Did you introduce the concept of NBS as hazard reduction opportunity?
o When in the workshop process was the concept of NBS brought up?
o How did you share this information (presentation, handout, etc.)?
o Did you present examples of NBS that would be most relevant to the
municipality?Were they tailored to the needs/hazards of the municipality?
o Did you inform the workshop participants that NBS may be prioritized in the
Action grants?
o Do you think the local stakeholders were able to effectively identify the critical natural
hazards facing their communities?
o Do you think these same people were able to identify an exhaustive list of solutions to the
problems?
o Do you feel the Vendor training gave you enough information about NBS for you to
confidently integrate them into the agenda of the workshops you ran? Did you feel
prepared to talk about NBS yourself?
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Appendix D - Qualitative Analysis

Appendix E - MVP Action Grant Solicitation Criteria

Evaluation Criterion

Potential Points

Problem and Climate Change
Adaptation

Up to 10 total points

3 points per priority action from MVP plan
submitted

1 point for inclusion of yearly progress report

Need for Assistance

Up to 10 total points

Points based on equalized valuation per capita,
applicants rated against one another, broken into
deciles

Project Description, Rationale,
and Public Benefit

Up to 10 total points

5 points for nature-based solution or green
infrastructure

3 points for clear description of how project will
improve community resilience

2 points for identification of MVP priority action
project will help implement
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Project Feasibility and
Transferability

Up to 10 total points

3 points for evidence of landowner, public, and/or
partner support

2 points for technical and/or funding feasibility

2 points for technical, financial, and management
capacity

2 point for lack of regulatory hurdles

1 point for transferability

Community Outreach, Education,
and Engagement

Up to 10 total points

5 points for Enhanced Outreach in Environmental
Justice Neighborhoods

3 points for clear description of how stakeholders
will be engaged

2 points for clear description of how feedback will
be incorporated into project

Incorporation of Nature-Based
Solutions and Strategies

Up to 10 total points

3 points for each use of low impact design, green
infrastructure, natural flood protection, or
increased awareness of nature-based solutions,
up to 10 points

Timeline

Up to 10 total points
Up to 10 points for clear statement of project’s
readiness to be completed in three months or less

Scope and Budget

Up to 10 total points
Up to 5 points for clarity of project budget
Up to 5 points for exceeding required 25% match

Overall Quality of Project

Up to 10 points as determined by staff
reviewers

(“COMMBUYS - Bid Solicitation” n.d.)
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