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Abstract

The Nantucket Natural Resources Department (NNRD) and the Coastal Resiliency Advisory
Committee (CRAC) are responsible for increasing coastal resiliency on Nantucket through
education and outreach. Through analysis of an island-wide survey and interviews with experts
and homeowners, we identified effective outreach strategies and developed materials to inform
homeowners of the options available to them in responding to coastal hazards such as erosion
and flooding. Based on our findings we created recommendations on how the NNRD can
increase the impact and reach of future outreach campaigns.
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Executive Summary

Global sea level rise is a concern in coastal communities around the world, even more so in
Nantucket, where the rate of sea level rise has exceeded the global average by about 20% over
the last 70 years (NNRD, 2021, p. 62). “Over the next 50 years, with sea level rise, coastal
flooding and erosion are expected to cause over $3.4 Billion in cumulative damages across the
island” (NNRD, 2021, p. 74). Recognizing these risks, Nantucket’s Coastal Resilience Advisory
Committee (CRAC) and the Nantucket Natural Resources Department (NNRD) prepared an
extensive Coastal Resilience Plan (CRP), that lays out a long-term strategy to improve the
island’s resilience to coastal hazards. A current focus of the NNRD is to explore effective
outreach options for property owners to encourage them to take individual and collective actions
to improve the resilience of their individual houses and the collective resilience of the
communities in which they live.

The goal of this project was to develop strategies and materials the Nantucket Natural Resources
Department can use to educate Nantucket property owners on the best practices to enhance
resilience against coastal hazards. We identified three main objectives necessary to accomplish
this goal:

1. Characterize Nantucket homeowner's concerns, attitudes, and opinions about coastal
resilience

2. Evaluate current and best educational practices used to promote resilience to coastal
hazards in coastal communities in Massachusetts

3. Create outreach strategy recommendations and prototype educational materials for the
NNRD to use in promoting resiliency on Nantucket

Background

Coastal flooding is the most pervasive of the hazards faced by Nantucket, resulting in significant
damage to homes, businesses, infrastructure, and local ecosystems. With just one inch of
flooding, a structure’s flooring can be destroyed along with its walls, foundations, and electrical
equipment, rendering that structure unlivable for an extended period of time (NNRD, 2021, p.
58). As seen in Figure A, most coastal flooding on Nantucket occurs on the western side of the
island. Flooding impacts are predicted to expand inland as sea levels rise through 2070
(represented by the lighter blue sections in Figure A), resulting in a large increase in the number
of structures, miles of roadway, and areas of protected land affected over the same period

Nantucket experiences coastal erosion along its entire coastline, with significant impact along the
southern coast and Great Point barrier beach. Storm surges can cause significant changes
through "episodic erosion." The erosion of Nantucket’s shores has been accelerated by sea level
rise, as well as the increased frequency and intensity of storms due to climate change such that
portions of Nantucket, particularly on the southern coast, have eroded over 100 ft inland in just
the last ten years (NNRD, 2021, p. 58). As seen in Figure B, this acceleration is only going to
continue, with a significant amount of coastline being eroded by 2100.
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Figure B - Depicts the Predicted Coastline Recession Through 2100 (NNRD, 2021, p. 71)

The effective communication of coastal hazard risks and mitigation strategies requires
overcoming significant barriers, including the complexity of research and public mistrust in
government-led outreach (Altinay et al., 2023). This section outlines key strategies for improving
education and outreach, with particular emphasis on framing, content delivery methods, and
personal engagement.
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Framing is a technique for presenting information that significantly impacts public perception
and behavior. Two major framing methods are ‘risk’ and ‘gain’ framing. Risk-framed messages
can induce fear and disengagement, whereas gain-framed messages emphasize the benefits of
action and foster hope, certainty, and action. Risk framing has been the standard framing device
for decades; however, it is being phased out due to indications that gain-based framing is
preferable (Hine et al., 2016).

Having effective materials is an important factor in ensuring that messages reach their audience.
There are three main types of educational material styles. ‘Passive materials’ such as brochures,
newsletters, and broadcasts, are informative but rarely drive long-term action (Becker, J.S et al,
2012). ‘Experiential events’ such as town halls and interactive presentations, are more engaging
but require repeated exposure to change perceptions (Becker, J.S et al, 2012). ‘Anecdotal
lessons’ stemming from lived experiences were seen to significantly shape behavior, but often
lead to reactive coping strategies rather than proactive adaptation. Blending passive and
experiential approaches, created with a basis in the values and experiences of the community,
offers the best opportunity to move communities from reactive responses to proactive adaptation
(Elrick-Barr & Smith, 2022).

Effective education and outreach require personal engagement to build trust and address
community-specific needs. Extension agents play a crucial role as public-facing representatives
who provide tailored, one-on-one assistance while acting as bridges between government
agencies, non-government organizations (NGOs), and local communities. Failing to understand
the community can alienate audiences, limiting behavioral changes. Extension agents assist in
keeping outreach campaigns aligned with community values.

By tailoring efforts to community needs and emphasizing collective, locally focused solutions,
education programs can build trust, drive engagement, and inspire meaningful action to mitigate
coastal hazards.

Methods

The Nantucket Natural Resources Department (NNRD) conducted an island-wide survey of
homeowners to gauge public concerns about coastal hazards, determine current homeowner
mitigation strategies, and assess how the NNRD might best help homeowners in the future. The
survey had a total of 522 respondents. Out of those we focused on the Madaket supergroup
(Madaket, Smiths Point, and Fishers Landing, n=77). Additionally, the team interviewed 13
homeowners (including three couples) from the Madaket area, both in person and virtually, to
further understand community-specific attitudes and mitigation efforts. We interviewed 16
experts from 11 organizations across Massachusetts and Nantucket. These organizations were
either non-government conservation organizations, non-government coastal resiliency focused
organizations, or government agencies concerned with coastal resiliency planning.

Findings

Interviews with homeowners, as well as survey data, suggested that a sizable portion of the
population of Madaket and Nantucket are concerned about coastal hazards. However, 22% of all
survey respondents and 36% of the respondents from Madaket, as well as 8 of our 13
homeowner interviewees, were taking no action. From our interviews, we gleaned this may be, in
part, because some believed they were too far inland for coastal hazards to affect them. Others
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indicated they were confused about what was legally permissible for them to do to address
coastal hazards affecting their properties.

In both our interviews with experts and homeowners as well as our survey analysis, we found
that in-person events were the most successful outreach format. Experiential events were
conducted by all conservation NGOs we interviewed. The purpose of experiential events is to
develop a personal connection with the audience and form a deeper understanding of the work an
organization conducts than is provided by passive outreach.

The organizations we interviewed used two main types of physical materials: newsletters and
brochures. Brochures are physical materials primarily utilized as supplements to larger events on
similar topic areas. Due to their smaller size, brochures are significantly limited in either the
depth or breadth of information that can be contained within them. Newsletters are long-form
physical materials primarily formatted as a collection of smaller articles. Every organization we
interviewed has a newsletter of some kind. Newsletters differ in release cycles from monthly or
weekly release cycles, to quarterly, biannual, or annual, and some organizations run short and
long cycles simultaneously.

Conducting effective outreach campaigns entails a significant investment in staff time and
resources. Our expert interviewees informed us that having an outreach coordinator was essential
to their outreach efforts, all eleven organizations we interviewed have at a minimum one full-
time staff member whose role is to manage public communications.

Recommendations

Considering that the NNRD needed immediately implementable materials to inform homeowners
and that one of the top three most preferred options in the homeowner survey was a “best
practices brochure for your home” we therefore created a brochure to convey homeowner
options for adapting to coastal hazards. While our findings and background show that passive
materials such as these are not as successful as other forms of outreach, particularly when used
alone, they were found to be particularly useful in combination with experiential

events. Brochures are important supplemental materials and can be used at open houses and
tours that the NNRD already hold. Additionally, because the team received feedback from
homeowners that the permitting process was complex and unclear, the team designed a
permitting flow chart to guide homeowners through the process.

Forming partnerships with other organizations on and off the island would permit the distribution
of work in planning an event, increasing the viability. Additionally, partnering with
organizations the public already trusts will help bring more trust to the NNRD and increase
visibility to the membership of the audience of those organizations.

While the recommendations noted here would significantly bolster the outreach performed by the
NNRD, there are presently scarce resources to implement any of these recommendations, as they
largely fall outside the purview of any of the NNRD’s current positions. The Coastal Resilience
Coordinator at the NNRD is presently operating at her limit generating educational materials as
well as organizing open houses.
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The responsibilities of an outreach coordinator for the NNRD would include:

e The generation of brochures and newsletters to support outreach on the behalf of all the
NNRD’s divisions.

e Keeping homeowners informed on the implementation of the CRP.
e Continuing the development of best practices brochures.
e Handling the NNRD’s social media.

o Taking care of routine posts on platforms such as Instagram, Facebook,
YouTube,

o Creating short form media such as TikTok and Instagram Reels.
e Coordinating partnerships with organizations

e The creating content for, and scheduling of in-person events such as informational
presentations and experiential events
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1. Introduction

Global sea level rise is a concern in coastal communities around the world, even more so in
Nantucket, where the rate of sea level rise has exceeded the global average by about 20% over
the last 70 years (NNRD, 2021, p. 62). “Over the next 50 years, with sea level rise, coastal
flooding and erosion are expected to cause over $3.4 Billion in cumulative damages across the
island” (NNRD, 2021, p. 74). Recognizing these risks, Nantucket’s Coastal Resilience Advisory
Committee (CRAC) and the Nantucket Natural Resources Department (NNRD) prepared an
extensive Coastal Resilience Plan (CRP), that lays out a long-term strategy to improve the
island’s resilience to coastal hazards. A current focus of the NNRD is to explore effective
outreach options for property owners to encourage them to take individual and collective actions
to improve the resilience of their individual houses and the collective resilience of the
communities in which they live.

The goal of this project was to develop strategies and materials the Nantucket Natural Resources
Department can use to educate Nantucket property owners on the best practices to enhance
resilience against coastal hazards. We identified three main objectives necessary to accomplish
this goal:

1. Characterize Nantucket homeowner's concerns, attitudes, and opinions about coastal
resilience

2. Evaluate current and best educational practices used to promote resilience to coastal
hazards in coastal communities in Massachusetts

3. Create outreach strategy recommendations and prototype educational materials for the
NNRD to use in promoting resiliency on Nantucket

In this report, we discuss the background of the coastal hazards Nantucket faces, the mitigation
strategies used to prevent the damage they cause, the obstacles to implementing these strategies,
and finally the outreach and education strategies used to inform the public of this information.
The methods section outlines our objectives and methods used to complete this project. The
findings and recommendations section outlines key findings of homeowner concerns, as well as
modern framing devices for coastal resiliency outreach and the importance of partnerships
between organizations. The deliverables we produced included a pair of brochures detailing risk
areas and viable mitigation strategies for erosion and flooding respectively.
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2. Background
2.1 Coastal Hazards

Like many communities along the eastern seaboard of the United States, Nantucket is
increasingly concerned with the growing risks of coastal erosion and flooding due to global
climate change. In response to these concerns, the town of Nantucket tasked the Coastal
Resilience Advisory Committee and the Nantucket Natural Resources Department (NNRD) to
produce a strategy document, the Coastal Resilience Plan (CRP). The goal of the CRP is to
“create a community-supported roadmap to implementation for a series of layered flood control
and adaptation approaches that lessen the loss from storm surges and help the community adapt
to rising seas and eroding coastlines” (NNRD, 2021, p. 29). The CRP was developed through
extensive community engagement including “detailed project briefings and interviews with 150+
staff and community members across 22 departments, boards, commissions, and organizations”
and engaging the Nantucket residents directly through two virtual public open houses, each of
which had over 130 attendees (NNRD, 2021, p. 44).

Based on data and projections from the Intergovernmental Panel on Climate Change and the
National Oceanic and Atmospheric Administration, the CRP estimates that the Nantucket mean
sea level will rise 4.2 feet by 2100 (NNRD, 2021, p. 65). Rising sea levels, increases in storm
size, frequency, and intensity, as well as changing tides associated with climate change will
significantly increase coastal flooding and erosion.

The CRP estimates that “from now through 2070, 2,373 structures are at risk from coastal
flooding and erosion, with the cumulative expected annual damages totaling $3.4 Billion,
including direct physical damage to buildings, anticipated direct and induced economic
disruption to businesses, direct social disruption, including relocation costs, health costs from
injuries and mental stress, and lost income due to health issues, and Federal, State, and local tax
impacts” (NNRD, 2021, p. 70). As seen in Figure 1, these impacts are unevenly distributed
across the island, with most building damages occurring in the downtown area. Figure lalso
shows that while residential properties comprise 84% of the 2,373 structures at risk, they will
account for 59% of the damages (NNRD, 2021, p. 70).
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2.1.1 Coastal Flooding

Coastal flooding is defined by the CRP as "The inundation of low-lying land by seawater, often
as a result of storm surge™ (NNRD, 2021, p. 50). As seen in Figure 2, most of the coastal
flooding on Nantucket occurs on the western side of the island. However, there are still large
pockets near Polpis and Sconset.

Muskeget Island

Tuckernuck
Island Nantucket Harbor

Brant Point
Coatue

" "North.Shore

Figure 2 - Depicts the Risk and Extent of Coastal Flooding Through 2070 (NNRD, 2021, p. 59)

Coastal flooding is the most pervasive of the hazards faced by Nantucket, resulting in significant
damage to homes, businesses, infrastructure, and local ecosystems. With just one inch of
flooding, a structure’s flooring can be destroyed along with its walls, foundations, and electrical
equipment, rendering that structure unlivable for an extended period (NNRD, 2021, p. 58).

Table 1 - Projected Exposure of the Island to Coastal Flooding in the Years 2030, 2050, and
2070. 2070 (NNRD, 2021, p. 58)

2030* 2050* 2070*
# Exposed % Island-Wide # Exposed % Island-Wide # Exposed % Island-Wide
Structures 1,051 8% 1,253 10% 1,518 12%
Soaduay Lass of 40 15% 46 17% 54 20%
ervice (miles)
Protected Open 2,871 16% 3,356 18% 3937 22%

Space (acres)

*decades shown based on data availability, not consistent across coastal hazards
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Flooding impacts are predicted to expand inland as sea levels rise through 2070 (represented by
the lighter blue sections in Figure 2), resulting in a large increase in the number of structures,
miles of roadway, and areas of protected land affected over the same period, as seen in Table 1.

2.1.2 Coastal Erosion

Coastal erosion is the gradual loss of land along a shoreline due to the removal of sand, rocks,
and other sediment by waves, currents, and tides. As depicted in Figure 3 Nantucket experiences
coastal erosion along its entire coastline, with significant impacts especially along the southern
coast and Great Point barrier beach.

Island-Wide Coastal Erosion Risk

Muskeget Island

5

&7 Tuckernuck
Island Nantucket Harbor

Brant Point

L 1 Polpis
D - North.Shore e

Figure 3 - Depicts the Predicted Coastline Recession Through 2100 (NNRD, 2021, p. 71)

Storm surges can cause significant changes through "episodic erosion." The erosion of
Nantucket’s shores has been accelerated by sea level rise, as well as the increased frequency and
intensity of storms due to climate change such that portions of Nantucket, particularly on the
southern coast, have eroded over 100 ft inland in just the last ten years (NNRD, 2021, p. 58). As
seen in Figure 3, this acceleration is only going to continue, with a significant amount of
coastline being eroded by 2100. Similarly to coastal flooding, this will result in a significant
increase in the number of structures, roadways, and protected land being exposed to erosion
risks, as seen in Table 2. In the case of exposed structures, an over seven-fold increase is
expected.
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Table 2 - Island-Wide Exposure to Coastal Erosion, 2030-2100 (NNRD, 2021, p. 60

2030* 2050* 2100*
# Exposed % Island-Wide # Exposed % Island-Wide # Exposed % Island-Wide
Structures 13 1% 329 3% 860 7%
Roadway Loss of 6 2% 12 4% 33 12%
Service (miles)
Protected Open 312 2% 678 4% 1,754 10%

Space (acres)

2.1.3 High Tide Flooding

High tide flooding (also called nuisance flooding) is a prevalent coastal hazard in downtown
Nantucket, an example of which is depicted in Figure 4. Nuisance flooding overwhelms storm
drains, leading to the closure of roads and disruption of businesses (NNRD, 2021, p. 58).

Coastal flooding in Downtown Nantucket, December 2020 (photo by Vince Murphy)

Figure 4 - Nuisance Flooding in Downtown Nantucket 2020 (NNRD, 2021, p. 58)

A 2020 town report noted that Easy St. had experienced a sixfold increase in tidal flooding
frequency in just the past 40 years. Additionally, the data suggests that a water level of 1.1 feet
Mean Higher High Water or greater may occur, on average, every week by 2030, resulting in
further nuisance flooding (Larson, 2020).

2.1.4 Groundwater Table Rise

Groundwater is the saturated zone below grade, the surface of which is called the ‘water table’.
As depicted in Figure 5, on islands like Nantucket, rising sea levels force the water table to rise
to the point that groundwater may saturate the surface and cause ponding.
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Figure 5 - Groundwater Emergence on Brant Point, November 2020 (NNRD, 2021, p. 68)

Global sea level rise is a concern in coastal communities around the world, even more so in
Nantucket, where the rate of sea level rise has exceeded the global average by ~20% over the last
70 years (NNRD, 2021, p. 62). This, as previously described, will cause a large increase in
groundwater table rise. Although groundwater table rise is not as pervasive a problem in
Nantucket as coastal and nuisance flooding, it increasingly threatens soil instability, infiltrates
underground utilities, and can pose public health threats if sewage backfill and runoff seeps into
homes and other public locations, such as schools (NNRD, 2021, p. 62).

2.2 Enhancing Resiliency

As sea level rise continues to increase the risk posed by various coastal hazards, it only becomes
more important to take action to reduce the damage these hazards cause. As illustrated in Figure
6, the CRP outlines three approaches to enhance coastal resiliency: Protect (or ‘build with the
sea’), Adapt (or ‘live with the sea’), and Relocate (or ‘move away from the sea’). The tools to
achieve these strategies range from structural to non-structural.
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Structural Non-Structural

This diagram summartzes how different resllience tools, Including structural, nature-based, and non-structural measures, can be used to help
the Nantucket community protect agalnst, adapt to, and relocate away from coastal hazards

Figure 6 - Diagram of Coastal Resiliency Approaches (NNRD, 2021, p. 15)

2.2.1 Protection Strategies

Protection strategies improve coastal resiliency by “implementing approaches that seek to keep
water out, reduce its force, or to minimize erosion” (NNRD, 2021, p. 78). These strategies
directly combat coastal hazards, barring floodwaters from entering protected areas, preventing
waves from crashing against vulnerable coastlines, etc. The approaches that fall under this
distinction are primarily hard structures.

Hard structures have historically been very popular, in part due to Nationwide Permit 13
allowing property owners to establish their own coastal hard structures without requiring notice
to the U.S. Army Corps of Engineers (USACE) (Brandon, 2016). This has resulted in an
estimated 17,500 hard structure projects completed between 2012-2017 alone (USACE, 2012).
The purpose of most hard structures is to protect the coast behind the structure from being
severely impacted by flooding and erosion (Kraus, 2024). They accomplish this by dispersing or
deflecting coastal forces before they contact the area to be protected. Common approaches
include sea walls, sea dikes, and sea groins. While these approaches are relatively effective at
protecting the area immediately behind the structures, they have several negative effects.

First, hard structures destroy the beach areas on which they are installed, an effect known as
“placement loss” (Brandon, 2016). Second, because hard structures only deflect or disperse
coastal forces, improper construction can cause increased damage to neighboring areas. An
example of this is “scouring”. When wave energy is dispersed by a sea wall, the wave energy
impacting neighboring unprotected coastlines may be increased, increasing erosion (Kraus,
2024). This does not mean that hard structures such as seawalls should never be used; however,
they require more careful implementation than historically believed (Basco, 2006).

2.2.2 Adaptation Strategies

Adaptation strategies intend to mitigate the effects of coastal hazards by “implementing
approaches that reduce or slow the impacts of flooding and erosion” (NNRD, 2021, p. 79). These
strategies are most effective when protection strategies are infeasible or unwanted, and thus, the
effects of coastal hazards are unavoidable. Adaptation strategies include primarily soft structures
and architectural adaptations.

The term ‘soft structures’ refers to anti-erosion structures formed by the addition of sediment to a
coastline (Erisman, n.d.). Soft structures have become more popular in recent times as the
deficiencies of hard structures become more apparent (Griggs, 2024). Soft structures can reverse
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the previous effects of erosion, unlike hard structures, when the rate of sedimentation outpaces
the rate of erosion (Linham & Nicholls, 2010). An illustrative example of a soft structure is dune
stabilization.

Dune stabilization functions by artificially promoting the formation of natural dune structures.
There are several approaches to accomplish this, including constructing fences to capture
sediment blown away by wind, planting native vegetation to stabilize the existing sediment, or
simply placing new sediment (Linham & Nicholls, 2010). Dunes are a natural method of storing
sediment on a coast to alleviate the effects of erosion, and with proper management, can
significantly protect a coastline against erosion. However, if the dunes are not monitored and
maintained, the formation will eventually fall apart, so dune stabilization, like most other soft
structures, requires consistent maintenance to be an effective method long term (Linham &
Nicholls, 2010).

There is a wide variety of coastal resiliency-focused architectural adaptations but comparatively
sparse literature covering them (Javeline & Kijewski-Correa, 2019). Because of this, the
Massachusetts Homeowner’s Handbook and CRP are the primary sources for this section.
Architectural adaptations have a few shared benefits, those being their relatively low cost, small
scale, and simplicity. These traits allow these approaches to be implemented by individual
property owners without external assistance. Architectural approaches are less effective against
erosion; however, they primarily focus on mitigating flooding risks. Architectural adaptations
focus on one of two resiliency approaches: prevention of water from entering the building
(prevention approaches) or mitigation of damage caused by water entering the building
(mitigation approaches). Figure 7 provides an overview of these architectural adaptations,
delineating them by relative complexity.

Simple Coastal Risk Reduction Approaches More Complex Coastal Risk Reduction Approaches

Options that be easier to implement Options that tend to be higher cost and more complicated to implement. Though these approaches have higher
associated costs and require more resources, they may also have relatively large risk reduction benefits.

@ Elevate appliances and utilities @ Reduce impervious surfaces @ Elevation

@) Seal foundation and basement walls @ Raise first floor level @ Relocation

@ Use flood-resistant building materials in interiors 5 Fill basement Dry floodproofing for non-
residential structures

@ Install flood vents @ Anchor home or business

Figure 7 - Resiliency Methods Available to Homeowners (NNRD, 2021, p. 130)

There are a diverse variety of prevention approaches available to homeowners; however, they all
come with a shared downside. If they fail to prevent floodwater from entering the building, they
do nothing to protect the interior and, in some cases, can even trap water inside, increasing the
damage done. It is for this reason that it is advisable to combine these approaches with mitigation
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approaches. Two common prevention approaches are structural elevation and dry
floodproofing.

Structural elevation entails raising a building above the expected elevation of flooding in that
area. When done properly, structural elevation can significantly mitigate the effects of flooding if
not outright prevent them. There are faults, however. This approach can be very expensive to
implement on existing buildings, and as flood elevation increases, the efficacy will decrease.
These faults lead to elevation being a more complex method to implement, as seen in Figure 7.

Dry floodproofing is a group of approaches that prevent damage by sealing floodwater outside of
the building. This includes building with water-resistant materials, applying waterproof coating
to exterior walls, reinforcing walls against pressures induced by floodwater, etc. (Murphy &
Taylor, 2020). These approaches are relatively cheap and simple, and in the ideal case, they
completely prevent damage from flooding. However, as discussed before, the failure of these
approaches can increase flood damage by trapping water in the interior. Thus, it is best to
combine these approaches with mitigation approaches. Like structural elevation, these faults lead
to an increased implementation complexity, as noted in Figure 7.

Mitigation approaches also vary widely. Mitigation approaches reduce damage caused by
flooding but do not prevent it. Two examples of mitigation approaches are appliance elevation
and wet floodproofing.

Appliance elevation is, simply, the elevation of appliances within the building above expected
floodwater elevation. This includes the elevation of expensive, important, permanent
installations such as washing machines, ovens, and electrical outlets to protect them from
damage (Murphy & Taylor, 2020). This targeted protection of the costliest objects to replace is
relatively simple and cost-effective. Due to its simplicity in implementation and lack of faults,
appliance elevation is considered a relatively simple approach, as represented in Figure 7.

Wet floodproofing is a group of approaches that mitigate damage by directing floodwaters out of
or into designated building areas. One such approach is the installation of barriers around
appliances, particularly those that may be difficult to elevate. Another wet floodproofing
approach is flood vents. Flood vents are designed to allow floodwaters to flow between specific
areas, rerouting water away from areas containing valuables or equalizing water pressure on both
sides of a barrier to prevent it from being breached (Murphy & Taylor, 2020). Both barrier
construction and flood vents are considered simple architectural adaptations, as seen in Figure 7.

2.2.3 Relocation Strategies

Relocation strategies intend to avoid the damage caused by coastal hazards by “retreating from
coastal risks” (NNRD, 2021, p. 79). This is accomplished through a policy that stops
development in areas affected by hazards or promotes the removal of existing assets in at-risk
areas. The most common relocation strategies are coastal setbacks and coastal retreat.

Coastal setbacks are a policy in which a buffer zone is established between an affected coast and
human development (Nichols & Bruch, 2008). Setbacks are an inexpensive alternative to other
mitigation strategies. Rather than protecting endangered assets, setbacks prevent new
development in high-risk areas to avoid the cost of protective measures and repairs in the future.
The main downsides of setbacks are the prevention of development in the setback area and the
need for periodic re-evaluation of the setback area (Harman et al., 2015). As the coastline erodes,
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the distance between the high-water line and human development will shrink, and so setbacks
must be re-evaluated to ensure the buffer zone effectively protects developed areas from coastal
hazards (Harman et al., 2015).

Coastal retreat, also referred to as managed retreat, is the systematic withdrawal from the
coastline through the abandonment or relocation of coastal assets that are endangered by coastal
hazards (Alexander 2012). Coastal retreat trades the loss of already existing coastal assets or the
cost to relocate them from endangered areas with the future costs of the coastal protection
implementations needed to otherwise protect them (Abel et al., 2011). It also, similarly to coastal
setbacks, protects the natural habitat and coastline from the negative effects of human
development (Harman et al., 2015). However, coastal retreat is still a relatively expensive
resiliency method and tends to face pushback from the public (Uiterwyk & Starbuck, 2023).

2.3 Obstacles to Implementing Coastal Resiliency Measures

Many mitigation strategies are available to homeowners to combat the coastal hazards their
properties face. However, several obstacles can shrink a dauntingly large array of options to a
painfully small one. For example, permitting and zoning laws can restrict the types of mitigation
strategies that can be implemented (NNRD, 2021, p. 95). Additional difficulties come in the
form of community approval of projects, as well as the willingness of individual homeowners to
adopt mitigation strategies that benefit themselves without harming the community. Coastal
resiliency projects can become highly unpopular with homeowners due to unsightly structures,
significant project costs, or disagreement on best strategies. Awareness of these challenges is
required to make feasible recommendations to homeowners.

2.3.1 Permitting and Zoning Constraints

When homeowners undertake construction or renovation, their project may be subject to permits
from the town, State, or Federal government (NNRD, 2021, pp. 95-96). These permitting laws
may require homeowners to demonstrate that their projects will not negatively impact the
surrounding environment (MA CZM, 2021), along with other requirements based on the locality.
Acquiring permits can be a significant legal hurdle with no guaranteed success, especially for
smaller projects. The possibility of an open-ended legal struggle may outweigh the benefits of
undertaking new construction to mitigate coastal hazards in the eyes of homeowners (McGuire,
2017, p. 7).

As mentioned in 2.2.1 Protection Strategies, Nationwide Permit 13, along with Massachusetts
Chapter 91, can help ease regulatory burdens on homeowners when constructing hard structures
along the waterfront but does not help with other methods such as soft structures or relocation of
the personal residence. On Nantucket, homeowners may be required to seek permission from the
Conservation Committee, depending on whether their structure exists in a wetlands buffer zone
or another protected area (Conservation Commission, 2013). Additional permission will be
required from the Nantucket Building Department, Health Department, Historic District
Commission, Planning Board, and Zoning Board of Appeal to relocate or remove a structure on a
property (Town of Nantucket, 2024).

2.3.2 Impacts of Public Sentiments and Concerns

Ensuring that there is broad and enduring support for projects is essential for their success. The
CRP is an all-encompassing plan which greatly impacts the lives of homeowners. Therefore,
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maintaining the public's support is imperative to its successful implementation: “By engaging a
wide range of community groups in the process, the Town is ensuring that the CRP can move
forward to implementation with broad input and support” (NNRD, 2021, pg. 11).

Maintaining public support will be a significant challenge for Nantucket to overcome. The Town
of Nantucket must carefully balance several conflicting interests to acquire the necessary support
to achieve the public works projects called for in the CRP. These interests include economic
incentives, socio-political factors, sentimental attachments, and community engagement (Hanna
etal., 2019).

The Town of Nantucket will always be constrained by the amount of money it can secure for its
resiliency projects from taxes, grants, and federal or state funds. Projects undertaken by the town
need to serve a large swathe of community members to gain support; as a result, they tend to be
extremely costly and may take years, if not decades, to complete. Convincing taxpayers that a
given resiliency project is more valuable than another police officer or teacher is a challenging
proposition and requires a careful approach to the problem (Hanna et al., 2019).

2.4 Education & Outreach

Highly trained professionals perform the vast majority of research on coastal hazards and
mitigation strategies, many with post-doctorate education or years of legal or engineering
experience. As a result, the results of this research are largely inaccessible to the public in terms
of comprehension and lack of familiarity with research databases (Lieske et al., 2014; Sterman,
2011). It is thus often the role of government and non-governmental organizations (NGOs) to
disseminate coastal risk and resiliency information to the public. Unfortunately, it is still unclear
what the best way to carry out this outreach is, with governments and researchers attempting
various methods, from top-down informational campaigns to one-on-one interventions and
assistance from extension agents. (Elrick-Barr & Smith, 2022; Lieske et al., 2014). This section
provides a broad overview of methods that have shown success across the globe, as well as
methods that have been ineffective or counterproductive.

2.4.1 Simplification

Coastal hazards, especially those exacerbated by climate change, are a field of intense and
ongoing study. Most of these publications are aimed at engineers, scientists, and policymakers,
resulting in publications consisting of dense and complex texts, incomprehensible to those who
would benefit most from their findings. Communicators must distill this research into simple,
concise, and actionable messages for lay people (Lieske et al., 2014).

While simplification may seem straightforward, many academics and professionals fail to
successfully distill their message down to a point where the public can understand. The text
needs to be put into simple language; jargon must be omitted or explained. A delicate balance
must be made between talking down to the recipients and being too complex for them to grasp
(Lieske et al., 2014). Text is not the only form of communication that must be simplified; it is
also important to simplify graphics, especially those that assume an understanding of additional
subject matter. Many graphs and plots used in research papers are complex and do not display
the pertinent results in a self-evident fashion (Lieske et al., 2014).

To improve the intelligibility of simplified materials, Lieske recommends testing educational
materials with their intended recipients in focus groups. The materials should be retested until
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the language and graphics shown are easy to interpret, sufficiently engaging, and do not omit any
important points that may need to be more thoroughly explained (Lieske et al., 2014).

2.4.2 Framing

To frame something is “to dispose, lead, incline (someone) to something” (Oxford English
Dictionary, 2024).

Humans are susceptible to a number of inconsistent and emotional behaviors that impact their
interpretation of information. “We make different decisions based on the way the data are
presented...” (Lieske et al., 2014). Different structuring and presentation styles affect
perceptions of its contents and subsequent behaviors. Therefore, communicators must pay close
attention to not only what they are trying to share with the public, but also how they go about
describing it.

Two main lenses have been found to have a significant impact on the audience's reaction to
messaging on coastal resiliency and climate change. Hine found that whether communicators
chose to frame coastal hazards in terms of the risks presented or the steps that could be taken to
mitigate the hazards had a large impact on whether recipients took action to mitigate the hazards
or not. It was observed that when educational materials focused on the risks posed to health,
safety or property by coastal hazards, recipients were less inclined to mitigate those risks than
they had been before consuming the educational material. This is believed to be the result of
risk-centric framing generating a sense of hopelessness and uncertainty, which results in
disengaging from educational materials or outright rejection of the risks to retain a sense of
control over the situation (Hine et al., 2016).

In contrast, framing the issue in terms of ‘gains’, what benefits could stem from taking action,
increased senses of hopefulness, certainty, and control in recipients of educational materials
(Hine et al., 2016). Spence and Pidgeon noted that recipients of educational materials framed in
terms of gains adopted the mitigation behaviors that were being recommended, demonstrating
preference for “safety-oriented activity”; that is to say, actions directly intended to avoid bad
outcomes (Spence & Pidgeon, 2010). While Haer agrees that it is important to put particular
emphasis on the options available to the recipient of educational materials, they also made it
clear that ...there is a threshold of perceived threat that needs to be overcome before households
take protective measures", regardless of how informed they were as to their options (Haer et al.,
2016). Taking this into account, it is best to use a strategy that strikes a balance between risk and
gain framing, with risk grabbing attention through concern and then later framing around gains,
assuaging those concerns in a motivational fashion.

Another framing device that has been shown to impact the behaviors of recipients of educational
materials is framing actions through the lens of a collective effort to mitigate or adapt to climate
change. As noted by Hine, framing mitigation efforts as a collective action instead of the
individual's responsibility improved the audience's receptiveness to undertaking these efforts.
“The Day After Tomorrow conveyed a sense of collective human responsibility among viewers,
along with increased motivation and a sense of responsibility to take personal action” (Hine et
al., 2016). While framing education materials around collective action increased its impact,
focusing on local hazards and collective action was even more impactful when compared to
focusing on actions and hazards at a global scale (Evans et al., 2014; Scannell & Gifford, 2013).
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Scannell and Gifford also found that those with greater attachment to their locality demonstrated
greater investment in climate change issues (Scannell & Gifford, 2013).

2.4.3 Private-Public Partnerships

Despite the extensive resources and experts at their disposal to disseminate information and
encourage hazard mitigation, it is not unusual for interventions by government agencies to be
met with distrust (Barra et al., 2020). This suspicion is only enhanced when the government
spends meaningful amounts of time and money on measures that are later shown to have been
unhelpful or counterproductive (Lorenzoni & Pidgeon, 2006). There are also limitations for how
much assistance the government can offer by nature of its role as a neutral actor, such as limits
on its ability to connect the public with legal, engineering, and private financial assistance that
they will invariably require to implement their mitigation efforts. As a result, partnerships
between government agencies and NGOs can expand the breadth of assistance and flexibility an
outreach program can provide. NGOs can provide outside experts, positive connections with the
public, and perspectives that the government could not recommend impartially (Altinay et al.,
2023).

As noted by Lorenzoni and Pidgeon, the efforts of the government to incentivize coastal hazard
mitigation and adaptation can be seen in a highly negative light, especially amongst communities
that feel ignored or alienated by past actions taken by the government, even if they were made by
an entirely separate part of the government regarding an entirely separate issue (Lorenzoni &
Pidgeon, 2006). The trust and relationships that have been developed by an organization already
embedded in a community cannot be easily reproduced, often requiring decades of concerted
effort; thus, partnering with an external organization can greatly expand audiences’ engagement
with any outreach program the government may undertake (Walton & Swann, 2021).

Additional assistance from NGOs can come in the form of helping to connect homeowners with
the legal, engineering, and fiscal resources required to successfully undertake a mitigation
project. While there are often engineers and law firms available to file permits, survey plots, and
conduct other related tasks, many homeowners feel disconnected from those resources.
“Participants identified the social links that they perceived to be lacking among technical and
nontechnical stakeholders and suggested the formation of partnerships for these key actors.”
(Altinay et al., 2023). While many government organizations are barred from directly
recommending firms to homeowners by law or ethics, the government can still help facilitate the
development of relationships between communities and NGOs.

Even in situations where the scope of outreach efforts is deemed satisfactory, forming
partnerships to increase community engagement will result in more effective outreach than a
purely government-led top-down outreach campaign of similar size. A ‘top-down’ or broadcast
outreach campaign is where a singular entity, for example, a government department, pushes
information outwards and it spreads through a community through its agents, activities, and
established communication channels. In contrast, a ‘grassroots’ or people-centered outreach
campaign starts at a wide base of the public, often from a large organization made up of
members of the public, which then spreads organically out from there using the social networks
of members of the community. Lieske suggests that both grassroots and top-down approaches are
needed to engage the public in the process of adaptation to coastal hazards (Lieske et al., 2014).
Strengthening the argument for the importance of grassroots or people-centered outreach
programs, Haer found that a people-centered campaign where both mitigation and risk were
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explained was much more effective in causing recipients to undertake hazard mitigation efforts
than a top-down solely government lead approach. It was also found that even if the people-
centered outreach campaign reached fewer people, the effectiveness would be greater than a top-
down campaign (Haer et al., 2016).

2.4.4 Impacts of Educational Material Content and Styles

While there is a breadth of research into general scientific outreach and disaster communications,
“little is known about the efficacy of different types of information in facilitating climate change
adaptation, particularly in the coastal zone” (Elrick-Barr & Smith, 2022). While the efficacy of
certain educational material contents is not yet substantiated in academic literature, a swathe of
research has been undertaken to characterize the impacts of a variety of educational material
styles and their content. From these known impacts, it is possible to shape educational materials
to have the desired effect on audiences, even if the effectiveness of those materials is unclear.

Education materials can be categorized into one of three categories: ‘passive materials’,
‘experiential events’, and ‘anecdotal lessons’ (Elrick-Barr & Smith, 2022). Passive materials
consist of literature that simply states risks, mitigation strategies, and other pieces of information
for recipients to consume at their leisure; brochures, newsletters, radio broadcasts, and other
forms of top-down media are passive (Becker, J.S et al, 2012). Experiential events consist of
experiences, activities, or interactions with another person(s) to acquire information (Becker, J.S
et al, 2012); informational presentations, town halls, nature hikes, and meetings with extension
agents are experiential. Anecdotal lessons are not a form of outreach that is carried out by an
organization, rather it is a result of the experiences of the recipients (Becker, J.S et al, 2012).
Anecdotal lessons are the broadest of these categories and can range from seeing a neighbor raise
their house to resist flooding, witnessing a house falling off a cliff due to erosion, or recalling
that the sand fencing planted at the recommendation of the government was destroyed in a storm
causing a large mess (Elrick-Barr & Smith, 2022).

Passive materials, experiential events, and anecdotal lessons affect human behavior differently.
Elrick-Barr and Smith investigated the impacts of passive materials, experiential events, and
anecdotal lessons to assess whether they had informed past actions, changed perceptions, or
might inform future adaptation choices. They discovered that while homeowners found passive
education materials valuable, they were not a driver of future adaptation. Elrick-Barr and Smith
noted that for a passive information campaign to be broadly applicable, it should not be overly
tailored to a specific audience as doing so reduces its applicability to the wider population
(Elrick-Barr & Smith, 2022). Conversely, Haer cautions that past outreach campaigns failed to
be effective or gain traction due to insufficient attention being paid to local concerns and
situations (Haer et al., 2016). The result of these two requirements is a delicate balance in
choosing appropriate messaging for an appropriately sized audience to maximize efficacy.

Elrick-Barr and Smith noted that experiential events have gained significant support and shown
preliminary success amongst many organizations involved in coastal hazard communication.
However, earlier research found that one-time exposure to experiential education activity has
been unable to change perceptions of climate change and associated risks (Fernandez-Giménez et
al, 2015), a critical limitation of this method due to generalized reticence to repeat experiences.
This reticence is the result of the increased time commitment, inconvenience, and potential
boredom of engaging in an experiential education activity compared to consuming passive media
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reduces the likelihood of repeat attendance compared to that of rereading a brochure (Elrick-Barr
& Smith, 2022).

Perhaps unsurprisingly, anecdotal lessons also known as lived experiences, were found to be a
strong indicator of individual responses to coastal hazards. Responses is used here instead of
adaptation as Elrick-Barr and Smith found that the majority of responses to climate-related
hazards were not a preemptive adaptation or long-term mitigation practices, but coping strategies
that reduced only the most immediate impact of imminent hazards. Many also did not undertake
collective action to adapt to their situations, despite noted preferences for materials framed
through the lens of collective action, as noted by Hine (Elrick-Barr & Smith, 2022; Hine et al.,
2016). As noted by Haer, "...previous studies have shown that there is a threshold of perceived
threat that needs to be overcome before households take protective measures”, Elrick-Barr and
Smith would indicate the majority of that awareness is gained through anecdotal education, and
resultantly it will be very hard to effect change in populations that do not regularly experience
coastal hazards, even if they are soon to be threatened (Elrick-Barr & Smith, 2022; Haer et al.,
2016).

Elrick-Barr and Smith conclude, based on current evidence that the majority of responses to
coastal hazards are coping with hazards as they arise, the key to moving recipients of education
materials away from coping to adaptation is through an effective balance of passive and
experiential educational materials (Elrick-Barr & Smith, 2022).

2.4.5 Personal Connections

While there is immense power in private-public partnerships and in grassroots communication,
much of the leg work to educate the public on coastal hazards is carried out by governmental
organizations. Almost paradoxically the government is hamstrung in this effort at almost every
level ranging from increasingly low public trust (Altinay et al., 2023), overreliance on internal
experts to decide the direction of educational campaigns resulting in a mismatch between
materials and the needs of the public (Lieske et al., 2014), to an overreliance on passive
education materials due to logistical constraints (Haer et al., 2016). While there is no one size fits
all solution, having effective and positive connections with the public at the personal and
community level has been shown to remedy many of these issues.

A common failing in government outreach programs is not meeting the “[public] where they are
at” (Pelletier & Sharp, 2008). This failure spans from fundamental misunderstandings of the
beliefs and values of a community, misalignment between governmental objectives and those of
the community, or inaccurate estimation of the awareness or engagement of a community on a
particular issue. Government outreach programs surrounding coastal hazard risk and mitigation
are not immune to these common misjudgments. Lieske found that the government often
consults experts when attempting to build a coastal hazard education program, instead of directly
interfacing with the public intended to benefit from the program, stunting its effectiveness
(Lieske et al., 2014). Elrick-Barr and Smith further state that an outreach program must utilize
the beliefs and values of the community to properly acquire their attention and engagement
(Elrick-Barr & Smith, 2022). In a field that is still very much under development, a theme has
still emerged that a personal connection is required between educators and their audiences.
Lieske goes so far as to say, “Risk communication strategies will only be successful when they
are informed by a thorough understanding of the public’s beliefs” (Lieske et al., 2014). Further
alienation is possible when communication efforts fail due to a lack of engagement with
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educational materials on the part of the recipient, and communicators believe the recipient was
the cause of the failure, rather than an inability to tailor the messaging, a critical flaw (Hine et al.,
2016). These issues can only be solved by both sufficiently integrating educators into the
community and integrating the community into the development of outreach materials (Lieske et
al., 2014).

The easiest way to combat perceptions of a lack of government understanding or engagement
with a community is to have employees who interact directly with the public both in public and
in private, on a daily basis. A prime example of such civil servants is ‘extension agents’.
Extension agents function as a person who exists in the public sphere to provide both one-on-one
and group assistance to homeowners to manage their unique situation, functionally acting as an
extension of the department they represent beyond the walls of their office. Additionally, they
often serve as the bridge between the public and private sectors, working to foster connections
that permit better understanding and cooperation between each side (Altinay et al., 2023).

Extension agents often become the public face of local NGOs or government departments tasked
with coastal hazard mitigation, making the government seem more personable and approachable.
Trust only extends to the extension agents or departments, because of the personal connection,
and does not transfer beyond to the government, serving to insulate grievances from other
departments. Extension agents are often trained in effective communication for complex
scientific and legal topics to be easily interpreted by a layperson, a key requirement for helping
members of the public understand how to adopt mitigation strategies (Altinay et al., 2023; Lieske
etal., 2014).

In-person interactions with an extension agent can provide the benefits of both experiential and
passive educational materials, first coming from interactions with the agent themself, and then
from materials provided by the agent for future reference such as brochures, maps, or charts.
Unlike experiential events where audiences may only infrequently engage, homeowners may
meet with an agent many times regarding just a singular issue, providing the repeated
experiential education mentioned as critical by Elrick-Barr and Smith (Altinay et al., 2023;
Elrick-Barr & Smith, 2022).

2.5 Summary

The coastal hazards affecting Nantucket will only worsen as climate change advances, with
coastal erosion and flooding increasing the most significantly. While the NNRD understands the
effectiveness of the various resilience methods and the path to implement them, individual
homeowners remain in the dark. Because of this, education methods are still being refined, with
different organizations conducting their own outreach in different manners. Thus, the NNRD
tasked us with communicating with these organizations to understand what outreach methods
have succeeded, determining what information Nantucket homeowners need to protect their
property as well as how to get it to them, and finally synthesizing our findings into actionable
recommendations for the NNRD.
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3. Methodology

The goal of this project was to develop strategies and materials the Nantucket Natural Resources
Department can use to educate Nantucket property owners on the best practices to enhance
resilience against coastal hazards. We identified three main objectives necessary to accomplish
this goal:

1. Characterize Nantucket homeowner's concerns, attitudes, and opinions about coastal
resilience

2. Evaluate current and best educational practices used to promote resilience to coastal
hazards in coastal communities in Massachusetts

3. Create outreach strategy recommendations and prototype educational materials for the
NNRD to use in promoting resiliency on Nantucket

We used a mixed methods approach, including background research, analysis of existing survey
data, and interviews with practitioners, policymakers, homeowners, and other stakeholders on
and off Nantucket. Figure 8 summarizes the tasks associated with each of our objectives.

3.1 Characterize Homeowner Sentiments based on Interviews and
Survey Data

Prior to arriving on Nantucket, the Nantucket Natural Resources Department (NNRD) conducted
the Nantucket Homeowners Resilience Survey to collect data on coastal hazards affecting
communities, the planned or implemented mitigation strategies of homeowners, and what
assistance the NNRD could provide going forward. The survey initially received responses from
November 14, 2023, through September 27, 2024. We then requested the survey be reopened to
the public to increase the number of respondents from Madaket. The second period of responses
to the survey went from October 23, 2024, through November 30, 2024. We analyzed the survey
to provide a broader picture of Madaket and Nantucket's concerns, planned and implemented
mitigation strategies, and desired assistance beyond what was discovered in homeowner
interviews. Additionally, we investigated if those parameters had correlation with community or
seasonality. We assessed the proportions of respondents out of the total sample size for each
parameter, along with the conditional probability of relationships between concerns, mitigation
strategies, and desired assistance. When working with the survey, we first removed any
respondents who had not responded to questions beyond their community and seasonality. This
prevented their responses from impacting the proportions of responses. Respondents were then
sorted into categories based on their community and then on their seasonality. We ended up
using 25 distinct community-seasonality (CS) groups for community-level analysis. Supergroups
were also created by aggregating communities located close to each other. This was done to
mitigate outliers in the data resulting from low CS group respondent counts with a target of
having each Supergroup have at least 10% of the total sample size. This approach resulted in 5
supergroups, the compositions and populations of which can be found in Appendix E: Survey
Community-Seasonality and Supergroup Composition. Responses in the other columns for
Mitigation strategies and Assistance were then read for each respondent to see if responses were
erroneously made there, e.g. 65 respondents wrote a version of “none” into the ‘other’ column
for mitigation strategies, despite a provided option for none. Responses such as “?”, “survey
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unclear” and unrelated complaints against the NNRD or CRAC were also removed from the
dataset to prevent contamination of their respective categories. Records of particularly salient
responses in the “Other” columns were taken for quotation in the Findings. From there the team
plotted the counts of responses from each CS group into plots of the concerns, mitigation
strategies, and desired assistance. The Supergroups were also plotted this way. We then
compared the responses of Madaket to those of Nantucket as a whole, as well as the other
Supergroups. The team discussed differences in proportions of the population who responded to
various categories as potential indicators of specific characteristics of Madaket that may warrant

further attention.
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When working with the survey, we first removed any respondents who had not responded to
questions beyond their community and seasonality. This prevented their responses from
impacting the proportions of responses. Respondents were then sorted into categories based on
their community and then on their seasonality. We ended up using 25 distinct community-
seasonality (CS) groups for community-level analysis. Supergroups were also created by
aggregating communities located close to each other. This was done to mitigate outliers in the
data resulting from low CS group respondent counts with a target of having each Supergroup
have at least 10% of the total sample size. This approach resulted in 5 supergroups, the
compositions and populations of which can be found in Appendix E: Survey Community-
Seasonality and Supergroup Composition. Responses in the other columns for Mitigation
strategies and Assistance were then read for each respondent to see if responses were erroneously
made there, e.g. 65 respondents wrote a version of “none” into the ‘other’ column for mitigation
strategies, despite a provided option for none. Responses such as “?”, “survey unclear” and
unrelated complaints against the NNRD or CRAC were also removed from the dataset to prevent
contamination of their respective categories. Records of particularly salient responses in the
“Other” columns were taken for quotation in the Findings. From there the team plotted the
counts of responses from each CS group into plots of the concerns, mitigation strategies, and
desired assistance. The Supergroups were also plotted this way. We then compared the
responses of Madaket to those of Nantucket as a whole, as well as the other Supergroups. The
team discussed differences in proportions of the population who responded to various categories
as potential indicators of specific characteristics of Madaket that may warrant further attention.

We conducted interviews with 13 homeowners from Madaket, Smiths Point, and Fishers
Landing covering the majority of the Madaket harbor area (specific area encompassed by
Homeowners noted in Appendix B: Homeowner Residency Area), to understand their
knowledge, attitude, and opinions surrounding their coastal hazard concerns, what mitigation
strategies they may use or have used, their opinions of the Town and other on-island
organizations, as well as ways the NNRD could provide information to aid them. These
interviews were conducted on the island when possible, however, with a large portion of the
island being seasonal, four of the 13 interviews were completed via Zoom or phone call.

Prior to each interview we explained our research and received informed consent to record and
potentially quote (Appendix A: Experts Script). As our sponsor asked us to target the outreach
materials to Madaket, Fisher’s Landing, and Smith’s point, we made sure to interview
homeowners from each region. In total, we interviewed five Madaket, three Smith’s Point, and
four Fisher’s Landing residents. Interviewing each community helped the team understand the
difference in homeowner attitudes towards mitigation strategies as the projected damage to each
community varied.

The team organized the data to analyze common trends in attitudes and opinions towards their
respective risks and what their options are when mitigating them. We then used this information
to synthesize our informational materials and the recommendations we made to the NNRD.
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3.2 Evaluate Practices Used in Coastal Communities in
Massachusetts for Coastal Resiliency Education

The team extended our background research by searching for education and outreach strategies.
We queried Google Scholar for a variety of terms such as “Coastal Hazards”, “Climate Risk
Communication”, “Perceptions of Climate Change Adaptation”, “Public Responses”, and
“Government Outreach Campaigns”. We then searched for papers that cited the papers we found
to be pertinent to more recent studies. The proofing process was then applied to these more
modern papers. From papers that were found to be relevant to the project, excerpts were taken to
assist in drafting Background 2.4.

We identified useful outreach and education strategies to promote resilience to coastal hazards
such as coastal flooding and erosion. The research was then used to aid in the interview process
with the experts described below.

To produce our education and outreach recommendations for the NNRD, we sought to
understand the current practices of other resiliency organizations. To this end, we conducted
interviews with outreach specialists and coastal resilience researchers working on Nantucket as
well as in other Massachusetts coastal communities. We asked questions about the processes
they followed when designing their outreach efforts, from lower-level questions about the
information complexity of short-form materials to higher-level questions on the relationships
between the different dissemination methods they use. All of our questions can be found in our
interview script in Appendix C: Homeowner Interview Script.

The interviews lasted from 30 minutes to one hour, with one interview requiring a follow-up to
continue the discussion. They were conducted in person when possible and on Zoom when
necessary. In total, we interviewed 16 different individuals from the 11 organizations we
identified.

3.3 Create Prototype Materials and Strategy Recommendations for
the NNRD

To create materials relevant to the homeowners of Madaket and useful to the NNRD, we had to
understand both what topics homeowners were most concerned about and how to best
communicate information on those topics to homeowners. We first had to identify the relevant
topics. To accomplish this, we analyzed our simplified data from the Nantucket Homeowners
Resilience Survey as well as our homeowner interviews to identify information which was
valuable to Madaket homeowners. Next, we had to identify the most effective form factors for
disseminating this information. To do this, we analyzed information from our expert interviews
and cross-referenced this with our background sources. We also took into consideration our
capability to produce materials within the timeframe of IQP and the realistic scope of our
project.

To form effective outreach strategy recommendations for the NNRD, we analyzed the practices
found in our expert interviews and the public-facing practices of the organizations our experts
belonged to. We then compared these with the findings of our background sources, creating a
broad, initial set of recommendations. We then revised the recommendations with the NNRD,
focusing them more on the particular issues the NNRD faces.
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4. Findings

This section describes our findings from analysis of the survey data as well as our interviews
with homeowners and experts. These findings are organized by the topics of homeowner
sentiment on coastal resilience, common outreach strategies, and the effectiveness of various
informational formats.

Our findings from expert interviews strongly influenced many of our findings. We categorized
the interviewee organizations based upon area of expertise. ‘Officials’ are interviewees who
work in government departments, such as the Town of Chatham and Provincetown, focused on
coastal resiliency. ‘Conservationists” work in conservation-focused non-profits, such as the
Nantucket Conservation Foundation and Nantucket Land Bank. ‘Resiliency coordinators’ work
in organizations that are not government departments but focus on coastal resilience, such as the
Woods Hole Oceanographic Institute and Cape Cod Commission.

4.1 Homeowner Sentiment

Madaket homeowners are the primary audience for the outreach materials and recommendations
the team makes to the NNRD. Therefore, it was important to understand their concerns and how
they are distinct from other communities on Nantucket.

4.1.1 Homeowner Concerns Regarding Coastal Hazards

Prior to the team's arrival on the island, the NNRD conducted an island-wide survey titled the
Nantucket Homeowner Resilience Survey (n=522). The survey inquired about sentiments
regarding coastal hazards, mitigation strategies, and future assistance from the NNRD or CRAC,
as well as whether they were year-round or seasonal residents, and what community they lived
in. These demographics were used to observe whether variations in seasonality and locality
affected responses in terms of concerns, mitigation strategies, and desired assistance.

The Nantucket Homeowner Resilience Survey asked respondents “What are your biggest
concerns today regarding coastal hazards related to sea level rise on your property or within your
neighborhood?” The survey offered 8 named concerns (i.e., erosion, flooding, etc. as shown in
Figure 9) to select as many as desired. Respondents could also choose ‘other’ and write in a
response or choose ‘none’. Since the survey allowed respondents to select multiple items of
concern the total number of responses in Figure 9 is greater than the total number of respondents
(n=522) in the sample.
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Figure 9 - Plot of all Respondents Expressing Concern about Particular Coastal Hazards

(NNRD, 2024)

Figure 9 orders the nine response categories from greatest to least number of responses. Of all
respondents (n=295), 57% reported being concerned about erosion, 48% of all respondents
(n=253) reported being concerned about storm impacts, and 35% of all respondents (n=182)
reported being concerned about flooding. Out of all respondents to the Nantucket Homeowner
Resilience Survey, only four respondents reported having no concerns regarding coastal
hazards. Figure 10 displays the concerns of respondents (n=77) from Madaket only.
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Figure 10 orders the nine response categories from greatest to least number of responses. Of the
respondents from Madaket (n=77) more than 74% of all respondents (n=57) reported being
concerned about erosion, 58% of all respondents (n=45) reported being concerned about storm
impacts. Additionally, at least 30% of respondents were concerned about flooding, access to
property, and groundwater table rise. Of those who noted they had no concerns; they were all
seasonal Madaket homeowners.

In our homeowner interviews, we found that the main driver of the elevated concern surrounding
coastal hazards is a result of the lived experiences of Madaket homeowners. Becker and others
noted in their research that anecdotal lessons, i.e. lived experiences or those they studied, also
tended to be a principal driver in their awareness of risks, and thus concern for their own
situation (Becker, J.S et al, 2012). Of the 13 homeowners we interviewed, all have been living on
or visiting Nantucket for over 20 years. During this time, they have observed the effects of
coastal hazards including receding shorelines, flooding during historic storms, having to replace
utilities such as septic systems due to groundwater table rise, and loss of access to their property
during storms. One major difference between the concerns of all respondents and those of
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Madaket is the increased concern about access to properties and services. Figure 11 illustrates
the weakness of the road links from Madaket to Mid-Island.

Roads Inundated at MMHW

Scale 1:10,000 o

Figure 11 - Map of Roads inundated at Mean Monthly High Water in Madaket
(NNRD, 2021, p. 71)

Table 3 - Expected year of loss of use due to MMHW, 1% AEP, and Erosion
(NNRD, 2021, p. 72)

L £ Servi ¢ Loss of Service L f Servi
. oss of Service a . oss of Service
Bridge/Culvert ) during 1% Annual i
Monthly High Tide due to Erosion
Chance Storm

Ames Ave Bridge 2100 2020 2050
Madaket Rd Bridge 2050 2020 N/A
Madaket Rd Culvert at the Gut 2030 2020 N/A
N Cambridge St Culvert 2050 2020 N/A
Red Barn Rd Bridge 2050 2020 N/A

As depicted in Figure 11, five crossings in Madaket are under threat of being impassable during
Mean Monthly High Water. Table 3 specifies the years that MMHW is expected to inundate
these crossings. With the Madaket Rd. Culvert expected to be impassable at MMHW by the end
of the decade. All of these crossings are routinely submerged for days at a time during storms.
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Vince Murphy, Sustainability Programs Manager, indicated in our first meeting that the
inundation of crossings was an issue of particular severity in Madaket. Roberta White, a Madaket
homeowner said, “We did get trapped during a crazy snowstorm...We didn’t have power for 2
days, we were literally stuck because you couldn’t cross over that [Madaket Road] bridge”.
When the Madaket Road bridge is out, Madaket residents, emergency crews, and utility
companies lose critical access to and from Madaket. In general, we found that the coastal hazards
previously identified by the NNRD, FEMA, and other organizations, were the hazards the
residents of Madaket were most concerned about.

4.1.2 Homeowner Mitigation Strategies

Based upon homeowner interviews and results from the Nantucket Homeowner Resilience
Survey, we found that there is a measurable difference between what steps residents of
Nantucket have or intend to implement, and those taken or intended by residents of Madaket.
Figure 12 notes the implementation of Mitigation strategies by all respondents to the Nantucket
Homeowner Resilience Survey.

Nantucket Homeowner Resilience Survey asked respondents “Are you currently
planning/implementing coastal resiliency measures?” The survey offered 12 named mitigation
and adaptation strategies (i.e., planting with native vegetation, flood vents, etc. as shown in
Figure 12) to select as many as desired. Respondents could also choose ‘other’ and write in a
response or choose ‘none’. Since the survey allowed respondents to select multiple items of
concern the total number of responses in Figure 12 is greater than the total number of
respondents (n=522) in the sample.

Across all respondents to the Nantucket Homeowner Resilience Survey, planting native
vegetation was by far the most popular, with more than 35% of respondents (n=184) indicating
its current or planned use, which is ~22% more than the next most prevalent mitigation strategy,
redirecting stormwater (n=69). Given the lived experience of respondents and their apparent
awareness of coastal risks, it is perhaps initially surprising that 115 respondents indicated they
were taking no action to mitigate coastal hazards, nor were they planning to do so in the future.
Of those who provided a reason for taking no action, many indicated they believed they were too
far inland for coastal hazards to affect them. Survey respondent # 210 stated they planned to do
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Figure 12 - Plot of all Respondents Using Particular Mitigation Strategies (NNRD, 2024)

While the vast majority of the respondents from Madaket indicated concerns about the coastal
hazards they face, this did not result in a comparable segment of the respondents taking action to
mitigate their perceived coastal hazards. Of respondents from Madaket, 36% (n=28) reported
taking no action. A greater proportion of Madaket residents are taking no action than any other
community on Nantucket other than Tom Nevers (n=12)%. The survey did not offer an
opportunity to express their reasoning for the implementation of a mitigation strategy or lack
thereof. We did draw a possible explanation from our homeowner interviews. In eight of our 13
interviews, it was made clear that more time and cost-intensive options, such as the
implementation of fiber rolls or raising a home, would only be considered once the property is at
a higher visible risk. These eight homeowners' properties were not at an immediate risk of
damage from flooding, however five of these homeowners will be within a FEMA floodplain as
soon as 2050.

1 While there is a greater proportion of respondents from Tom Nevers who were taking no action than in Madaket,
the number of total respondents from Tom Nevers is only (n=19). Due to the small sample size, the sample of Tom
Nevers residents in the survey is less likely to represent the rate of inaction in the population of Tom Nevers than the
sample of residents of Madaket.
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Figure 13 - Plot of Respondents from Madaket Using Particular Mitigation Strategies
(NNRD, 2024)

As noted in the background, the majority of responses to climate hazards are coping measures
intended to give the practitioner a sense of control. An imminent, experienced, visible risk most
often prompts these coping methods rather than the adoption of more long-term methods of
mitigation. This mindset is observable in responses to the survey, where solutions that more
effectively mitigate structural damage from flooding and erosion, such as floodproofing and
raising the home, received few responses, while methods that are designed to merely delay
erosion or flooding such as planting native vegetation received a comparatively higher
proportion of respondents.

Planting with native vegetation and sand/snow fencing are two strategies intended to regenerate
natural dune structures and delay the impacts of coastal hazards and are the only mitigation
strategies reported to be used by greater than 20% of respondents from Madaket, as seen in
Figure 13. The preference for soft structures was substantiated by responses to the Nantucket
Homeowner Resilience Survey, where soft structures were most often used to mitigate damage
from the most reported concern, erosion. Two other common traits of soft structures which may
have influenced homeowner decisions are their ease of implementation and affordability. As
reported by 12 of the 13 homeowners, a lack of clarity on the permitting process for coastal
hazard mitigation projects, such as planting native vegetation and sand/snow fencing, was a
common obstacle. Homeowners also reported confusion on how to acquire the permit necessary
to implement sand/snow fencing and planting native vegetation or in some cases were unaware
that such permits were available, instead believing implementation to be impossible.

Another topic of concern that came up frequently in our interviews was compliance with 310
CMR 15.212, colloquially known as Title V, which regulates the distance between a septic
system and the high-groundwater table (310 CMR 15.000, Title 5 of the State Environmental
Code, 2023). On July 7, 2023, Title V was updated to reduce nitrogen pollution from septic
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systems. A portion of this amendment enacted changes to 15.212, which stipulates the minimum
distance from the high groundwater table. This change then triggered high groundwater table
tests by the Nantucket Board of Health pursuant to Chapter 303 § 9-10. Because Madaket is
subject to significant groundwater table rise, most homeowners we interviewed have septic
systems that have fallen out of compliance and must now be updated or replaced. Five of the 13
homeowners reported confusion with the process, stating that they felt there was a lack of
available information on how to proceed in meeting compliance.

A common throughline of those we interviewed was confusion about what strategies were
legally permissible to use in addressing coastal hazards affecting their properties. This left our
interviewed homeowners feeling disheartened and confused, resulting in minimal action beyond
what was required by law to mitigate coastal hazards on their properties.

4.1.3 Homeowner Sentiment on Town Assistance

The preferences of Madaket homeowners’ for NNRD and CRAC assistance in addressing coastal
hazards were very similar to the island-wide sentiment. As seen in Figure 14, the survey
primarily asked which methods of information dissemination were preferred.
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Figure 14 - Plot of All Respondents’ Preference in Assistance from NNRD or CRAC
(NNRD, 2024)

Informational presentations received the most support of all options with 45% of all respondents
requesting an increase by the NNRD and the CRAC. The only responses selected by less than
35% of all respondents were “other” and “interactive online tools”. The survey does not give an
option for elaboration on the respondent’s answer, and thus we are unsure why these two options
received markedly less support. Comparison of the preferences of respondents from Madaket to
the preferences of all respondents provides a useful contrast in the preferences of Madaket
residents.
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Figure 15 shows that respondents from Madaket had similar preferences for additional assistance
from the NNRD and the CRAC as did all respondents, with a few key differences. In the
responses of Madaket homeowners, interactive online tools saw an increase in the proportion of
respondents requesting it by 20% relative to all respondents, and informational presentation saw
a 15% increase. This brought the preference for online tools more in line with the other outreach
methods while informational presentation’s level of representation became further emphasized
compared to the other methods. This result is congruent with both our homeowner interviews as
well as our expert interviews. Madaket homeowners stated a preference for in-person,
discussion-based outreach methods, such as information presentations. The other survey choices
for outreach methods are neither in-person nor discussion-based, explaining their comparatively
lower numbers of Madaket respondents requesting their increased use.

In all but one of our interviews with experts, in person presentations were stated as an integral
part of their outreach process. In terms of outreach method effectiveness, in-person events were
consistently found to be the most effective type of outreach method. Outside of informational
presentations, the number of respondents from Madaket requesting outreach methods was similar
for each option. The survey results align with both our homeowner and expert interviews. From
the homeowner's perspective, there was minimal concern about the form factor of the educational
material. They were instead primarily concerned with the relevance of the information received
to their situation and method of dissemination, such as personal preferences for email, social
media, or mailings. Our expert interviewers further support this finding with the vast majority
highlighting the importance of conducting outreach using as many methods and formats as
possible.

Of the options for additional assistance from the NNRD or the CRAC, “resilience protocol” was
the only option that was not an outreach method. The resilience protocol was requested by a 20%
greater proportion of the respondents in Madaket relative to those from all respondents. This
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trend continued in our homeowner interviews, with many homeowners stating a desire for more
information on the current progress of implementation of the CRP as well as an increased speed
of implementation.

4.2 Presenting the Message

When conducting outreach, the way information is conveyed is critical. Even if the message and
supporting facts are sound, it is crucial that they are explained effectively, or the audience may
not be receptive. Effective coastal resilience outreach relies heavily on these concepts, whether it
be to simplify the many complex sub-topics or to convey the risks posed by coastal hazards
without disheartening the audience.

4.2.1 Framing

As discussed in our background, the framing of coastal hazard mitigation strategies is an
important technique to increase homeowners’ receptiveness to the implementation of mitigation
strategies as well as their understanding of risks associated with coastal hazards. Nine of eleven
organizations found success in framing mitigation strategies primarily through a non-risk-
focused lens, either by framing strategies around the safety they provide rather than the damage
they prevent or by framing the strategies around the secondary benefits, such as maintaining
access to boating or recreational fishing, that may have greater personal connections to the
audience. A benefit-focused lens also increases the recipient’s sense of hopefulness, certainty,
and control, making them more inclined to act (Hine et al., 2016; Spence & Pidgeon, 2010).

For example, the Nantucket Conservation Foundation (NCF) observed that emphasizing the
importance of salt marshes to recreational fishing on Nantucket was an effective way to connect
with their target audiences and promote salt marsh restoration. We asked Jennifer M. Karberg,
Director of Research & Partnerships at the NCF how she would go about designing a
presentation about dune restoration. She indicated that one important facet of the design would
be partially framing dune restoration around secondary benefits, such as habitat restoration, in
addition to the primary benefit, coastal resilience. After asking Bala Balachandran, director of
the UMass Boston Sustainable Solutions Lab, how he would go about framing messaging about
Retreat and Relocation, he provided an example of using gain-centric framing. He emphasized
explaining to people “You’re not moving because your house is going to fall, you’re moving to
protect [your house]”. This emphasizes protecting your property rather than running from risk.

4.2.2 Distilling Complex Information

Coastal resilience is an incredibly complex topic with significant informational depth. It is
important to distill this information into only the components most necessary for the audience’s
understanding. When information is distilled properly, the lack of extraneous details allows the
audience to easily process the essential information. Every expert we interviewed recommended
the same strategy for accomplishing this.

The first and most important step is always to identify a primary topic or theme. Eight
organizations recommended this theme be somewhat narrow, for example focusing on a single
mitigation strategy. When attempting to convey a large depth of information, any increase in
breadth becomes more difficult to manage and hinders the audience's ability to understand. By
focusing on a narrower topic area, you can commit more space to more detailed information
which can provide the audience with a deeper understanding of the subject.
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The next step is to identify the information necessary to convey an understanding of the subject.
For instance, the mechanisms by which dunes form and how they improve coastal resilience are
important to discuss when looking at dune restoration. However, this also includes any
secondary information that may be important, such as the importance of dunes as habitats.

These steps identify the bounds of information you desire to work within. Once these boundaries
are defined, the strategies for designing a specific material format should be used. These are
described later, in 4.3 Utilizing Different Education Material Formats.

4.2.3 Dedicated Outreach Personnel

From our interviews with experts, we found that to conduct a significant and effective outreach
campaign there is a large amount of associated overhead. To handle this, all eleven organizations
we interviewed have at a minimum, one full-time staff member whose role is to manage the
outreach and education conducted by the organization. For example, the process of editing a
single video can take multiple hours on its own; “The image and text posts I can knock out pretty
quickly, but if I want to make a video it takes five times, ten times as long” said Isaac Hersh,
Environmental Educator at the Nantucket Conservation Foundation (NCF). Designing physical
materials such as brochures and newsletters also takes a significant amount of time; Neil Foley,
Interpretive Education Coordinator at the NCF, explained that because his team was releasing
materials in the summer, during the busy season, the extra time and energy to write, plan and
layout the materials was a lot in addition to the daily obligations. Without a staff member
dedicated to outreach, important aspects such as informational distillation and material cohesion
can fall behind without the organization necessarily realizing; “nobody thinks it’s worth putting
dedicated resources into this until you’re churning out random pamphlets that people aren’t
taking or don’t have the staff to send to an event” explained Poonam Narotam, Communications
& Outreach Specialist at the Woods Hole Oceanographic Institute.

4.2.4 Organizational Partnerships

While not often mentioned as an integral component of most organizations’ outreach,
organizational partnerships can be a valuable addition to an educational campaign. Partnerships
between organizations can supplement knowledge in areas where one organization may lack
specialists on a topic or simply want to collaborate. For example, the Nantucket Conservation
Foundation (NCF) partners with the Linda Loring Nature Foundation (LLNF) on ornithology-
focused events where the LLNF has a greater level of expertise. Another benefit of
organizational partnerships is that they help avoid the issue of audiences being split between
multiple events occurring in a similar time frame. The problem of splitting audiences, and
lowering overall attendance, was primarily encountered by conservationists. To avoid this,
conservationists often partner together when they would otherwise have adjacent events,
consolidating their collective audiences. These collaborations manifest in events where both
organizations work together in areas where they have similar skills, such as co-guided nature
walks, or in work where they take advantage of each other’s unique skills or access, such as a
collaboration between the LLNF, NCF, and Egan Maritime Institute on a birding excursion
which brought together the nature foundations ornithologists and Egan’s knowledge of maritime
history.

Partnership can also be a means to reduce competition for resources. For example, the LLNF
made a significant change during the COVID-19 pandemic to cut the majority of their summer
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classes, instead opting to create partnerships with other NGOs already running summer
programs, such as their partnership with the Nantucket Boys and Girls Club. The reasoning for
this was two-fold: the LLNF’s primary issues when hosting events were lack of transportation,
low capacity, and their audience being split between the abundance of other summer programs
on similar topics. Whereas the Nantucket Boys and Girls Club had none of those issues, but
lacked staff experienced enough in ecological research to create summer programming on those
topics. “Sometimes you have to be strategic... there are other organizations on Nantucket like
the Boys and Girls Club that already have... full registration, staffing, [and] parking”, explained
Seth Engelbourg, Program Manager at the LLNF. Because of their complementary needs and
capabilities, this partnership was very successful for both organizations and helped reduce the
overhead of the LLNF’s summer programming.

4.3 Utilizing Different Education Material Formats

Outreach can be done in many forms, with each format for delivering information having
different pros, cons, and best practices for design. There are multiple effective outreach formats
not mentioned in this section. We chose to focus on the formats consistently used by the experts
we interviewed.

4.3.1 Format Combination

A major theme across all organizations we interviewed was the importance of using multiple
methods of outreach simultaneously. Homeowners have different preferences for how they
receive information. For example, four of the twelve homeowners we interviewed were above
the age of 60 and each stated that they have a greater preference for paper media and long-form
written materials than short-form digital formats, such as social media posts. Younger audiences,
such as the other eight homeowners we interviewed, are more comfortable receiving information
digitally and engaging with shorter formats. It is important to capture all audience demographics,
S0 using as wide a variety of outreach methods as possible is recommended to increase the
accessibility of information.

4.3.2 In-Person Events

In both our interviews with experts and homeowners as well as our survey analysis, we found
that in-person events were the most successful outreach format. There are two main types of in-
person events commonly conducted by the organizations we interviewed: experiential events,
and informational events.

An important trend we identified, particularly across nature-based organizations, is a focus on
experiential events. This trend aligns with the findings of Elrick-Barr and Smith that experiential
events are gaining support (Elrick-Barr & Smith, 2022). These are in-person events that
emphasize immersing the audience in the work of the organization. In the case of nature-based
organizations, guided property walks, kayak tours, or exercises in research work such as bird
banding, all with researchers and educators present explaining their work and its relation to what
the audience is experiencing. In coastal resilience-focused organizations, this manifests as guided
tours of high-risk areas, as well as workshops with property owners, policymakers, and industry
professionals present. There may also be planning exercises in which the audience, such as
homeowners, collaborate with resiliency planners to explore the design process of community-
level mitigation projects.
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The purpose of these outreach methods is to develop a personal relationship with the audience
and deepen their understanding of the organization's work. While only four of the seven officials
and resiliency coordinators used this method, compared to all four conservationists, those four
officials saw success in their experiential events with high attendance and anecdotes of enjoying
the experience from attendees.

All eleven organizations we interviewed used informational presentations, which are events
designed to convey a large amount of complex information to the audience with varying degrees
of audience participation and opportunity for questions. Four organizations expressed concern
with the relative lack of audience interfacing. They were concerned that the only interactions
between the audience and presenter in these presentations are the questions which are commonly
sequestered until the end of the presentation. Because of this, it can be difficult to keep the
audience engaged with the subject matter.

Town halls are another form of informational presentation. Only four organizations reported the
use of town hall events, however all these organizations stated the format was successful. Town
hall events are a format focused on the audience's perspective. Rather than having a presenter
convey information, members of the organization conducting the event will field questions from
the audience on a topic area. An example of this format is the Nantucket Conservation
Foundation’s town hall during which they fielded questions from the public on the direction of
their Coskata-Coatue Wildlife Refuge project. Another example of the success of town halls
comes from Provincetown. As a part of their Coastal Resilience Plan, Provincetown planned
three community engagement events in a town hall or open house style, two of which have
already occurred. In our interview with Melyssa Nickerson, Provincetown Environmental
Planner, she explained that the two events which have been completed were very successful at
engaging the community of Provincetown.

4.3.3 Social Media

Short form social media posts are a format best used to direct audiences towards other forms of
outreach, such as articles or excursions, rather than being used as a primary method of outreach.
Every organization we interviewed utilizes social media in some way, with Instagram being the
most used and most successful platform. Nine of the eleven organizations we interviewed use
their social media for at least one of the following four purposes: short updates on either relevant
local events or project progress, calling attention to other relevant events occurring in the future,
showcasing experiential events with either photos or edited videos from these events, or content
specifically designed for social media, such as edited testimonials or fieldwork. Of these
purposes, social media posts showcasing experiential events or specifically designed materials
were the most successful, as they had the highest engagement.

4.3.4 Print Materials

In our interviews, there were two main types of physical materials commonly used by our
interviewee organizations: newsletters and brochures. These physical materials have different
strengths, weaknesses, and use cases associated with them.

Brochures are physical materials primarily utilized as supplements to larger events on similar
topic areas. Due to their smaller size, brochures are significantly limited in either the depth or
breadth of information that can be contained within them. As a result, all organizations the team
interviewed use brochures in tandem with larger, more information-dense outreach formats. The
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organizations we interviewed explained that they bring general materials to events without a
particular topic like handouts, such as table sittings. Brochures are also used as targeted materials
to give to audience members who would like more information after events, containing
directions to find more information on the subjects discussed. An example of this is the erosion
and flooding risk brochure by the NNRD, which provides QR codes linking to interactive coastal
hazard maps.

Newsletters are long-form physical materials primarily formatted as a collection of smaller
articles. Every organization we interviewed has a newsletter of some kind, however, they were
used differently between organizations. Five of the organizations interviewed released
newsletters on a long-term cycle, such as annual, bi-annual, or quarterly releases. These
newsletters were stand-alone, providing articles on overarching project progress sometimes
spanning multiple years, large accomplishments by the organization, and highlights of relevant
community events. An example of this is the Land and Water Council’s bi-annual newsletters. A
recent edition, Water News 2023, contained sections on relevant community events such as the
Cisco Brewers Trashion Show, project updates on their PFAS cleanup, and research updates on
eelgrass-friendly mooring. Four of the five organizations using these long-cycle newsletters print
them physically to provide audiences with physical materials to show to friends, raising
awareness of the organization's work through the personal social networks of audience members.
All eleven organizations implement a monthly or weekly newsletter. These newsletters are
smaller in scope, primarily focusing on imminent events being held in the time before the next
release and smaller project or research updates. Of the organizations we interviewed, all monthly
and weekly newsletters were digital. The reason for their digital format was due to a combination
of the cost of printing materials so frequently and the increase in ease of access provided by
being digital. An example of a monthly newsletter is the Cape Cod Cooperative Extension’s
monthly e-newsletter, which gives small updates on sustainability topics such as waste, buying
local food, and local vegetation.
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5. Recommendations
5.1 Further Develop Prototype Material Design

Considering that the NNRD needed immediately implementable materials to inform homeowners
and that one of the top three most preferred options in the homeowner survey was a “best
practices brochure for your home” we recommend that the NNRD further develop our sample
brochure to convey homeowner options for adapting to coastal hazards. While our findings and
background show that passive materials such as these are not as successful as other forms of
outreach, particularly when used alone, they were found to be particularly useful in combination
with experiential events. Brochures are important supplemental materials and can be used at
open houses and tours that the NNRD already holds.

Our review of the literature and the homeowner survey both showed that coastal erosion and
flooding are the most severe hazards affecting homeowners and the most reported hazards. For
these reasons the team decided to create two brochures respectively.

The research literature and our organizational interviews revealed that it is critical to distill
information for the audience. As seen in Figure 16 we chose to focus on the subtopic of
mitigation strategies to reduce the breadth of information in the materials and better utilize gain-
centric framing. The breadth comes at a cost to informational depth, though, so we provided QR
codes which direct homeowners to more in—depth resources, such as the Coastal Resilience Plan
and the Massachusetts Homeowner’s Handbook.

PERMITTING 2 Install Sand Fencing Retreat & Relocate
AM | AT RISK? EROSION ' .

r 2:1 (: 7 P ‘T:epemitlingpm:esstean y MlTlGATION
w ( S i i STRATEGIES

FOR MADAKET

Figure 16 - Brochure of Erosion Mitigation Strategies

The cover page of the erosion mitigation brochure includes a simple explanation of the brochure
and a disclaimer that the mitigation methods detailed in the brochure will only delay and not
prevent erosion. When first opening the brochure there is a section on risk. We decided to
include this because, as detailed in our background, there is a magnitude of perceived threat that
needs to be observed before households implement adaptation strategies (Haer et al., 2016). The
panel includes instructions on how to use the FEMA projection site which can be accessed by
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scanning the QR code located at the bottom of the panel. Homeowners can use this website to
determine if their property is in current or projected coastal erosion or flooding zone
respectively.

The internal panels contain three mitigation strategies. Outlined are Native Vegetation, Sand
Fencing, and Retreat & Relocation. Understanding that relocation, although the most effective
option may be unattainable to homeowners, we wanted to include two additional options that
most homeowners could implement. All options are displayed graphically with a listing of their
pros and cons. We chose to focus on the three mitigation strategies displayed in the brochure
(i.e., planting vegetation, sand fencing, and retreat and relocation) based on our background
research, the results of the homeowner survey, and discussions with our sponsors.

The flooding brochure is essentially the same design with a cover page, permitting panel, and
risk panel. As seen in Figure 17, rather than focusing on three mitigation strategies, we covered
many strategies under three distinct categories: immediate actions, retrofitting structures, and
structural elevation. These categories separate strategies based on ease of implementation,
providing a large breadth of options with different pros and cons.

AM | AT RISK? PERMITTING 16} What can | do now? Retrofitting Structures Structure Elevation

link

FLOODING ak n Now
MITIGATION
STRATEGIES
FOR MADAKET

Figure 17 - Flooding Mitigation Strategies for Madaket

On the back panel of both brochures we include an engineer hiring guide, informing
homeowners that they should make sure engineers are familiar with the homeowners’ particular
issues. For example, if a homeowner property is in a historical district zone or within 100 ft of a
protected wetland, they should hire an engineer with wetlands expertise with experience in
historical commission permitting.

Permitting is an incredibly important topic to understand for any homeowner implementing
mitigation strategies. We found in our homeowner interviews there was confusion around the
permitting process, both regarding when permits were necessary or obtainable and the process to
acquire them. We decided to create an informational graphic providing an overview of the
permitting process as seen in Figure 18
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Figure 18 - Hlustrated Flowchart of the Permitting Process for Coastal Resiliency Projects

The permitting flow chart as shown in Figure 18 outlines three restricted zones that would
require permitting, these being: the property is located within 100 ft of a wetland, within a
priority or estimated habitat (where an endangered species may inhabit), and within the historical
district. Unfortunately, most of these steps cannot be completed without a property survey, so
while they are permissible, they will require skilled assistance. The Permitting flow chart was
created by interviewing both the director of the NNRD (Jeff Carlson) and a reputable engineer
on-island. This graphic is intended to be hosted on the NNRD’s website. Both the flooding and
erosion brochures also contain QR codes linking to this graphic.

5.2 Hire full-time outreach staff member

During the team's interviews with organizations on and off the island, we found unanimous
agreement that at least one outreach coordinator was essential in bringing their organization's
goals to fruition. The areas these organizations noted as those most improved by having a full-
time employee devoted to outreach are those same areas the NNRD currently struggles most
with. Disseminating information surrounding conservation and resiliency efforts was also an area
where well-developed, consistent and widespread outreach was only viable with the assistance of
an outreach coordinator.

The homeowner survey showed that approximately 80% of respondents wanted some form of
assistance from the Town, with the top three preferred assistance methods shown in Figure 14 as:
informational presentations, a best practices brochure for homeowner’s properties, and a best
practices brochure for homeowners' lawns. Twelve of the 13 homeowners interviewed wanted to
see more materials, it is therefore clear that there is a high demand for the production of more
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materials. The creation of new materials that are not currently in the NNRD’s inventory is a
significant time commitment. Creating content for informational presentations is particularly
taxing, due to their length, and technical thought process that would need to go into concepts like
framing and distilling information. As a result of the additional overhead that our
recommendations will require of the NNRD’s existing staff, the team recommends the allocation
of funds for the creation of a new position at the NNRD to handle outreach on behalf of the
entire department.

The responsibilities of an outreach coordinator for the NNRD would include:

e the generation of brochures and newsletters to support outreach on behalf of all the
NNRD’s divisions.

e Keeping homeowners informed on the implementation of the CRP.
e Continuing the development of best practices brochures.
e Handling the NNRD’s social media.

o Taking care of routine posts on platforms such as Instagram, Facebook,
YouTube,

o Creating short form media such as TikTok and Instagram Reels.
e Coordinating partnerships with organizations

e The creating content for, and scheduling of in-person events such as informational
presentations and experiential events.

5.3 Pursue Additional Partnerships with Organizations

From our research, experiential educational strategies are particularly effective in changing
behavior. Experiential outreach methods were a common tactic used by Nantucket conservation
organizations as well as those off-island that we interviewed. Unfortunately, these require
significant resources to plan, organize, and run consistently. Forming partnerships with other
NGOs on and off the island would permit the distribution of work in planning an event,
increasing the viability. Additionally, partnering with organizations the public already trusts will
help bring more trust to the NNRD and increase visibility of those organizations. The NNRD has
already done a kayak tour in collaboration with the Land and Water Council and a marsh walk
with the Nantucket Conservation Foundation. An example for possible partnerships could be
collaborating with the Linda Loring Nature Foundation to discuss how certain resiliency
measures such as dune restoration can also develop local bird habitats, due to the common
natured-based goals of both the NNRD and the Linda Loring Nature Foundation, collaborating
will bring in a larger audience that would be willing to learn from both organizations.
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5.4 Improve Social Media Presence

Social media presence is an effective way for an organization to keep the public apprised and
engaged with its activities. Showing the community what you are working on a regular basis, in
short-form media such as Instagram reels or posting updates is a fantastic way to engage with the
community. Additionally, it allows for another point of contact with your audience.

Create a Newsletter for the NNRD

This recommendation has a variety of possible options due to its long-form nature. There is
enough demand from the public and information/news to share from the coastal resiliency
portion of the NNRD and CRAC to create a newsletter only for these programs. Especially with
the rising concern we have observed in Madaket, Smith’s Point, and Fishers Landing, we believe
this is a great next step for the NNRD. It would be necessary for someone to design and
implement this newsletter and unfortunately, with the limited capacity of the NNRD it may not
be possible without hiring an outreach staff member. We recommend that the newsletter is sent
out on a bi-yearly basis at the minimum. The intended topic of the newsletter is project updates
from across all divisions of the NNRD. Splitting the workload between multiple programs may
be a more sustainable way of continuing this newsletter in the future. We heard anecdotally from
12 of the 13 homeowners interviewed that there was a lack of updates on the progress of the
coastal resiliency plan. Additionally multiple Nantucket organizations that we interviewed such
as the Nantucket Conservation Foundation, Land and Water Council, and The Land bank all
have their own print newsletters with focuses on long form articles highlighting their work.
Because of Nantucket communities’ current familiarity with this format we believe that it will be
better received by the public.

6. Conclusion

Coastal Resilience education and outreach is a complex subject, and a priority for the NNRD and
CRAC. Through a qualitative analysis of literature, survey data, and interviews, we generated
prototype materials and outreach strategy recommendations for use by the NNRD. While our
materials are currently aimed primarily at Madaket homeowners, they are designed to be easily
reconfigured to make their content relevant in other communities. Our outreach strategy
recommendations are primarily based on what has succeeded for other coastal Massachusetts
organizations. We hope that our recommendations will be useful in the Nantucket Natural
Resources Department’s continuing efforts to improve education and outreach surrounding
Coastal Resiliency and will advise the NNRD in future decisions regarding the generation and
planning of materials and events.
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Appendices
Appendix A: Experts Script

Preamble:

We’re a group of students from the Worcester Polytechnic Institute (WPI) conducting a research
project in collaboration with the Nantucket Natural Resources Department (NNRD) and Coastal
Resiliency Advisory Committee (CRAC) to develop informational materials for use in outreach

to homeowners.

It would be incredibly helpful to our research if you could take half an hour to an hour of
your time to answer some questions regarding outreach methods you’ve utilized in your
community. Your participation in this interview is entirely voluntary, you can stop at any time or
choose not to answer certain questions. We’ll be taking notes during the interview. Additionally,
with your consent, we will record our conversation. We may wish to quote you in our final
report. If you are quoted, you will dictate what, if any, identifying information we can include
such as your name and job title. We will also be happy to provide a copy of the completed report
at your request. Thank you very much for being willing to help us with this work. We’ll be sure
to remind you at the end, but if you have any questions after we’re done feel free to email us at
gr-ack24-resiliency @wpi.edu.

Questions:
These questions cover all topics we discussed; however, the order would shift in accordance with
the flow of conversation.

1. What are the main responsibilities of your position?

2. What is your involvement in your organization's outreach?

3. Are there any outreach efforts in which you have or have had a large involvement in?
And if so, could you describe them to me?

1. If Yes: What was the reason for your large involvement?

4. Could you describe the strategies your organization follows when designing outreach
campaigns? For example, how do you determine who you’re reaching out to, what media
types you will use, and how you will distribute the outreach materials/information?

1. If Yes: What is the reasoning for the use of these strategies in particular?

5. What types of media has your organization used in outreach campaigns?

6. Were there any media types that were particularly effective, and if so, what made them so
successful?

7. Were there any media types that were particularly ineffective, and if so, what made them
so ineffective?

8. Are there any types of media that your organization has not yet used but is considering in
the future?

1. If Yes: What are the reasons you are considering this media type?

9. What methods have your organization used to distribute your outreach materials?

10. Were there any particularly effective methods used, and if so, why were they so
successful?

11. Were there any particularly ineffective means used, and if so, why were they so
ineffective?
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12. Are there any distribution methods that your organization has not yet used but is
considering for the future? And if so, what are the reasons you’re considering it?
13. Broadly, what is the best advice you can give us that you feel hasn’t come up yet?
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Appendix B: Homeowner Residency Area
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Appendix C: Homeowner Interview Script

Preamble:

We’re a group of students from Worcester Polytechnic Institute (WPI) conducting a research
project in collaboration with the Nantucket Natural Resources Department (NNRD) to develop
informational materials for use in outreach to homeowners.

We would greatly appreciate it if you could take about 45 minutes of your time to answer
some questions regarding any concerns you may have regarding the risks of coastal
[erosion/flooding] in your area and what information would be valuable to you in that
regard. Your participation in this interview is entirely voluntary, you can stop at any time or
choose not to answer certain questions. We’ll be taking notes during the interview. Additionally,
with your consent, we will record our conversation. If you are quoted, is it alright with you to
quote you by name or would you prefer it to be anonymous? We will be happy to provide a copy
of the completed report if you would like one. Thank you very much for being willing to help us
with this work. Do you have any questions before we start? I’ll be sure to remind you at the end,
but if you have any questions after we’re done feel free to email us at gr-ack24-
resiliency @wpi.edu.

Questions:

These questions cover all topics we intend to discuss; however, the order may shift in accordance

with the flow of conversation.

How long have you been visiting/lived on Nantucket?

How much of the year do you spend on-island?

What is your Nantucket address?

How do you keep up with the local news?

Do you use any social media, and if so, what?

Do you read any newsletters on-island?

Have you taken the anonymous survey put out by the Coastal Resilience Advisory

Committee?

8. Do you have any concerns regarding the effects of coastal hazards on your property?

1. If Yes: Are there any particular concerns, you have?

2. If No: What would you say informs your lack of concern?

9. Are you planning on implementing or have you already implemented any resiliency
measures to protect your property?

1. If Yes: What measures have/are you taking?

2. If Yes: Have you referred to any informational materials to aid you?

3. If yes, was it easy to implement or did you have difficulty?

4. If not, why not?

10. Are you familiar with the Town’s Coastal Resilience Plan?

1. If not, explain what it is: Community driven and support island-wide plans to
mitigate flooding and erosion out to 2070. There are 40 recommendations that are
split up for each geographic area ex. Madaket, Sconset, Downtown and Brant
Point.

11. Are you aware of any informational materials regarding coastal resilience produced by
the Coastal Resilience Advisory Committee or Nantucket Natural Resources Department
of the Town of Nantucket?

1. If yes, what were the materials?

NookrwnpE
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2. If Yes: Would you say these materials have helped inform you of the coastal
hazards relevant to you?
3. If Yes: Would you say these materials have helped inform you of any resiliency
methods relevant to you? [MB3]
12. In your opinion, how effective are the town’s education and outreach efforts on coastal
resiliency? What steps they can take to improve these efforts?
13. Are you aware of any informational materials regarding coastal resilience produced by
other organizations?
1. If Yes: How would you say these materials helped inform you on their subject
matter?
14. How capable do you find the town government to be when suggesting best resilience
practices?
15. Which outreach materials do you prefer and why?
16. What resiliency information would be helpful to you that you aren’t already aware of?
17. What is the best way to get relevant resiliency information to you? This could mean
emails, magazine placements, community town halls, etc.
18. What makes those communication methods preferable to you?
19. Anything else you would like to share?
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Appendix D: Experts Interviewed

Name Job Title Organization Date(s) of
Interview

Jennifer M. Director of Research & Partnerships | Nantucket Conservation 10/30

Karberg Foundation

Neil Foley Interpretive Education Nantucket Conservation 10/30, 11/13

Coordinator/Ecologist Foundation

Isaac Hersh Environmental Educator Nantucket Conservation 10/30, 11/13
Foundation

Shelly Coastal Resilience Specialist Cape Cod Cooperative 10/31

McComb Extension

Erin Perry Deputy Director Cape Cod Commission 11/6

Heather Natural Resources Program Manager | Cape Cod Commission 11/6

McElroy

Elizabeth Environmental Permitting Nantucket Land Bank 11/6

Phelps Coordinator

Seth Naturalist Educator and Program Linda Loring Nature 11/8

Engelbourg Manager Foundation

RJ Turcotte Nantucket Waterkeeper Nantucket Land and Water 11/13
Council

Anna Day Communications Manager Nantucket Land and Water 11/13
Council

Poonam Communications & Outreach Woods Hole Oceanographic | 11/18

Narotam Specialist Institution

Balakrishnan | Executive Director UMass Boston Sustainable 11/19

Balachandran Solutions Lab

Irina Project Coordinator ResilientWoodsHole 11/20

Polunina-

Proulx

Theodore Director of Coastal Resources Town of Chatham 11/25

Keon
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Greg Berman | Director of Natural Resources Town of Chatham 11/25
Melyssa Environmental Planner & Town of Provincetown 11/26
Nickerson Conservation Agent
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Appendix E: Survey Community-Seasonality and Supergroup
Composition

Supergroup
Counts

Community-Seasonality Community-Seasonality Counts
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